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PEEFACE 

TO  THE  EIGHTH  EDITION. 


The  Author  had  long  felt  that  a complete  revision  of  this  work  had 
become  necessary,  in  order  to  bring  it  on  a level  with  Modern  Surgery 
in  its  Science  as  well  as  in  its  Art. 

Much  that  was  antiquated  had  to  be  eliminated  from  its  pages — 
more  that  was  new  in  Pathology  as  well  as  in  Practice  required 
notice  ; for  in  no  corresponding  period  in  the  history  of  Surgery  has 
so  great  an  advance  been  made  in  all  its  departments  as  in  that  which 
has  passed  since  the  last  edition  of  this  work  was  published. 

The  labour  demanded  by  such  complete  revision  of  a work  extending 
over  so  wide  a field  as  this  does,  was  greater  than  he  could  now  under- 
take single-handed.  He  therefore  sought,  and  'was  fortunate  in  ob- 
taining, the  co-operation  of  his  old  pupil — his  colleague  and  friend, 
Marcus  Beck.  To  him  has  been  mainly  entrusted  all  that  relates  to 
Pathology.  To  this  task  Mr.  Beck  has  brought  not  only  an  extended 
practical  knowledge  of  Surgical  Pathology,  enabling  him  to  speak  with 
authority  from,  and  to  test  the  doctrines  of  others  by,  his  own  observa- 
tions, but  a thorough  acquaintance  with  the  work  of  others  in  this 
field  of  science.  In  those  parts  of  the  book  also  which  relate  to 
Clinical  and  Operative  Surgery  he  has  done  much  in  assisting  the 
Author  to  bring  up  these  subjects  to  the  level  of  the  more  advanced 
methods  of  modern  practice. 

The  Author’s  friend  and  former  pupil,  William  A.  Meredith,  most 
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kindly  undertook  the  revision  of  the  Chapter  on  the  Surgical  Treatment 
of  some  Uterine  and  Ovarian  Diseases— a subject  for  which  his  special 
acquaintance  with  these  affections  peculiarly  fitted  him. 

To  Stanley  Boyd  the  Author  is  indebted  for  much  valuable  assistance 
in  carrying  the  work  through  the  Press;  and  to  Victor  Horsley  for 


some  of  the  new  drawings  by  which  it  is  illustrated. 

About  one  hundred  and  fifty  new  Figures  have  been  added,  drawn 
from  nature  by  W.  H.  Wesley,  and  engraved  by  G.  Pearson,  some  of 
the  old  ones  are  cancelled,  and  many  re-drawn.  Whenever  a woodcut 
has  been  taken  from  another  work,  the  name  of  the  author  of  the  work 
whence  it  has  been  taken  has  been  appended  to  it.  When  no  such 
acknowledgment  is  made  the  Figure  is  original,  belongs  exclusively  to 
this  work,  and,  except  in  the  case  of  diagrams,  has  been  drawn  from 
nature.  The  Author  may  be  excused  from  laying  stress  on  these 
points,  as  many  of  his  illustrations  have  been  copied  into  other  works 
on  Surgery  without  acknowledgment  of  the  source  whence  they  have 

been  taken. 

Arrangements  have  been  made  for  the  appearance,  simultaneously 
with  the  English  Edition,  of  a new  American  reprint  of  the  work,  and 
of  new  Translations  of  it  into  Italian  by  Dr.  Antonio  Longki  of  Milan, 
and  into  Spanish  by  Dr.  Ulecia-y-Cardona  of  Madrid. 

The  Author  feels  that  a responsibility,  weighty  in  proportion  to  the 
very  extent  of  this  wide  diffusion  of  his  Instruction,  is  incurred  by  him 
who  takes  upon  himself  the  task  of  teaching  others  that  Science  which 
underlies  the  Art,  and  that  Art,  the  exercise  of  which  constitutes  the 
application  to  Practice  of  a great  branch  of  Medical  knowledge,  which 
more  directly  than  any  other  department  of  Medicine  involves  the 
physical  well-being,  and  more  immediately  affects  the  life  ol  those  on 
whom  it  is  exercised. 

It  is  not  sufficient  that  the  Teaching  of  a Scientific  Art,  such  as 
Surgery,  should  be  sound  in  those  General  Laws  that  constitute  its 
Principles.  It  must  also  be  accurate  in  those  minute  details  that  ore 
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necessary  to  its  successful  Practice,  and,  above  all,  just  m its  estimate 
of  the  labours  of  others. 

A Teacher  of  Surgery,  who  seeks  to  give  a true  and  impartial  view 
of  the  subject  of  his  tuition,  is  placed  in  much  the  same  position  as  a 
Judge  who  is  summing  up  a great  cause. 

He  must  endeavour  to  divest  himself  of  the  trammels  of  the  Schools 
—to  free  himself  alike  from  the  partisanship  of  individual  bias  and  the 

prejudice  of  professional  antagonism. 

He  must  lay  down  clearly  the  broad  General  Principles  on  which  the 
Case  rests  ; detail  its  facts  in  an  orderly  and  succinct  mannei,  diavv 
those  deductions  which  legitimately  flow  therefrom,  and  guide  his 
Pupils  to  arrive  at  just  conclusions  by  the  light  of  his  own  more 
matured  and  extended  experience. 

Throughout  the  Work  it  has  been  the  object  of  its  Author  to  place 
before  the  Student  and  Practitioner  the  Science  and  the  Art  of 
Surgery— not  as  consisting,  merely,  in  the  observation  of  such  Injuries, 
Diseases,  and  Malformations,  as  are  met  with  in  Surgical  Practice  or 
in  the  dexterous  application  of  manual  or  operative  means  for  their 
relief ; but  as  demanding  an  exercise  of  general  medical  knowledge,  and 
a thorough  acquaintance  with  all  those  conditions,  whether  intrinsic  to 
the  patient,  or  surrounding  him,  that  favour  or  prevent  his  restoration 
to  health.  The  remarks  in  the  earlier  part  of  the  First  Chapter,  will, 
it  is  trusted,  sufficiently  indicate  to  the  Student  what  is  required  of 
him  in  order  that  he  may  become  a successful  Practitioner  of  Surgery. 

In  every  instance  an  endeavour  has  been  made  to  give  as  full  and 
■clear  a description  of  Symptoms,  Pathology,  Diagnosis,  and  Treatment, 
as  the  importance  of  each  demands,  and  the  present  state  of  Surgical 
knowledge  permits. 

The  various  new  Operations  practised  in  modern  Surgery  have  been 
carefully  described,  the  difficulties  and  dangers  attending  their  per- 
formance pointed  out,  and  the  cases  requiring  them  detailed. 

The  paramount  importance  of  Surgical  Hygiene,  both  general  and 
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local,  Las  led  to  special  attention  being'  paid  to  it  in  the  Chapters  on 
Operations,  Wounds,  and  Septic  Diseases. 

With  respect  to  Diagnosis  it  may  be  remarked  that,  as  accuracy  in 
this  branch  is  an  all-important  requisite  for  success  in  Treatment,  the 
signs  and  symptoms  by  which  the  injury  or  disease  under  consideration 
may  be  recognised,  have  not  only  been  described  in  each  case,  but  caio 
has  been  taken,  even  at  the  risk  of  occasional  repetition,  to  point  out 
the  several  conditions  with  which  it  may  be  confounded,  and  the  means 

of  distinguishing  it  from  each  of  them. 

The  Chapter  on  the  Operations  practised  on  the  Eye  has  been  omitted. 
The  Author  felt  that  as  it  was  impossible,  in  a Work  on  General 
Surgery,  to  devote  sufficient  space  to  the  consideration  of  so  wide  and 
important  a Special  Department  as  that  of  Ophthalmology,  it  would  be 
better  to  omit  so  very  limited  a part  of  it  as  that  which  concerned  only 
its  Operations,  when  the  Diseases  for  which  they  were  practised  could 
not  be  described.  This  omission  has  been  rendered  the  more  necessary 
as,  notwithstanding  every  care  in  keeping  out  superfluous  or  extraneous 
matters,  the  size  of  the  volumes  of  the  present  Edition  considerably 
exceeds  that  of  the  last. 

More  than  thirty  years  have  passed  since  this  Work  was  first 
published.  During  this  lengthened  period  it  has  met  with  no  incon- 
siderable amount  of  favour  in  this  and  in  other  countries.  The  Author 
can  but  hope  that  the  present  Edition  in  its  extended  and  amended 
form  may  not  be  found  undeserving  of  tho  continued  confidence  of  the 
Surgical  Profession  as  a text-book  for  the  Student,  and  a guide  for  the 
Practitioner  in  Surgery. 

JOHN  ERIC  ERICH  SEN. 


London,  188L 
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CHAPTER  I. 

♦ 

GENERAL  CONSIDERATIONS  ON  OPERATIONS. 

By  a Surgical  Operation  is  meant  a Manual  or  Mechanical  Process  under- 
taken by  the  Surgeon  for  the  remedy  of  Deformity,  congenital  or  acquired,  or 
for  the  cure  or  relief  of  a patient  suffering  from  those  effects  of  Injury  or 
Disease,  that  are  incurable  by  constitutional  or  ordinary  local  treatment,  or  in 
which  such  treatment  would  be  too  slow  in  effecting  the  desired  result. 

A Surgical  Operation  may  he  necessary  for  the  following  objects  : 

1.  Remedying  or  Removing  Congenital  Defects  and  Malformations : as  Hare- 
lip, Club-foot,  or  Supernumerary  Fingers  or  Toes. 

2.  Remedying  Acquired  Defects  and  Deformities : as  in  the  Closure  of  Fis- 
tulas, the  Restoration  of  Lost  Parts,  and  the  Correction  of  Distortions  of  the 
Limbs. 

3.  The  Removal  of  Foreign  Substances  from  the  Body  : as  in  the  Extraction 
of  a Bullet  or  a Calculus. 

4.  The  Repair  of  the  Effects  of  Dijuries : as  in  the  treatment  of  certain 
Fractures  and  Dislocations. 

f The  Removal  of  Parts  that  have  been  so  disorganised  by  the  effects  of 
Injury  that  their  vitality  is  lost,  or  that  their  continued  coimection  with  the 
rest  of  the  body  would  he  a source  of  danger  : as  in  Amputation  for  Frost- 
bite or  Mangled  Limbs. 

0.  The  Removal  of  Diseased  Structures  that  interfere  with  the  utility  of  an 
organ  or  part : as  in  the  Extraction  of  a Cataract. 

7.  The  Removal  oj  Diseased  Structures  that  seriously  inconvenience  the 
patient  or  that  remotely  threaten  life  : as  in  the  Extirpation  of  Tumours, 
Simple  or  Malignant. 

, pj  RescuinrJ  a Patient  from  Dnmediate  and  Dievitabh  Death : as  in  Tying 
a > cec  ing  Alter),  Opening  the  Windpipe  in  Laryngeal  Obstructions,  Reliev- 
Herni'i  vei‘^s*:en(^e(l  Bladder,  or  Dividing  the  Stricture  in  Strangulated 

roliof  eill^  Ve  >Surgei7  *s  application  of  manipulative  methods  to  the 

volU<i  CU1G  *nJury  anc^  disease.  Like  every  other  art,  be  it  mauipula- 
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tive,  plastic,  or  imitative,  it  can  be  carried  only  to  a certain  definite  point  of 
excellence.  An  art  may  be  modified — it  may  be  varied — but  it  cannot  be 
perfected  beyond  certain  attainable  limits.  And  so  it  is,  and  indeed  must  be, 
with  that  of  Surgery.  There  cannot  always  be  fresh  fields  for  conquest  by  the 
knife.  There  must  be  portions  of  the  human  frame  that  will  ever  remain 
sacred  from  its  intrusion — at  least,  in  the  Surgeon’s  hand. 

That  we  have  nearly,  if  not  quite,  reached  these  final  limits  there  can  be 
little  question.  When  we  reflect  that  every  large  artery  in  the  human  body  up 
to  the  aorta  itself  has  been  repeatedly  ligatured— that  each  of  the  six  large 
articulations  and  many  of  the  smaller  bones  have  been  resected — that  the  am- 
putation of  each  limb  up  to  the  shoulder-  or  hip-joint  is  a matter  of  ordinary 
surgical  occurrence— that  large  tumours  having  the  most  intricate  anatomical 
connections  have  been  removed  from  every  surgical  region  in  the  body,  from 
the  base  of  the  brain  to  the  lowest  organ  in  the  pelvic  cavity— that  the  larynx, 
the  spleen,  the  kidney,  the  pregnant  uterus,  and  even  portions  of  the  stomach 
have  been  successfully  removed — when  we  reflect  on  triumphs  of  the  Surgeon  s 
art  that  are  expressed  by  operations  such  as  these,  we  can  scarcely  believe 
otherwise  than  that  little  remains  for  the  daring  of  the  boldest  to  devise,  or 
the  skill  of  the  most  dexterous  to  accomplish,  in  the  extension  of  that  art  in 
the  direction  of  its  operative  department,  and  that  the  Surgeon  must  in  future 
be  content  to  repeat,  though  possibly  in  a modified  and  improved  maimer, 
those  operations  that  have  been  inaugurated  by  the  genius  and  perfected  by 
the  skill  of  his  predecessors. 

It  is  true  that  some  of  the  operations  recently  performed  for  the  removal  of 
important  organs  have  been  far  from  successful,  and  it  has  yet  to  be  de- 
termined whether  they  are  more  than  bold  experiments  ou  the  power  and 
endurance  of  the  human  frame;  whether  they  are  surgical  triumphs  or 
operative  audacities. 

To  my  mind,  it  appears  as  if  we  had  already  reached  something  like 
finality  in  the  mere  manipulative  art  of  Surgery  ; though  I hesitate  much  to 
use  the  word  “finality,”  for  I know  well  how  apt  a man  is  to  suppose  that  ait. 
to  the  prosecution  of  which  he  has  devoted  his  life,  to  have  attained  its  final 
limit  of  perfection.  Yet,  looking  at  the  question  as  dispassionately  as  possible, 
we  cannot  but  come  to  the  conclusion — that  we  can  scarcely  hope  to  pass  fai 
beyond  the  line  at  which  we  have  arrived  in  the  direction  of  extreme  piccision 
and  almost  absolute  certainty  in  the  mechanical  performance  of  the  operations 
of  surgery,  and  that  in  this  direction  the  progress  of  modern  Surgery  is  nearly 
barred.  At  the  same  time,  we  may  reasonably  expect  that  the  details  of  the 
methods  of  practising  operations  may  from  time  to  time  be  materially  modified 
and  improved  by  the  skill  of  individual  operators,  by  the  ingenuity  of  suigical 
mechanicians,  or  possibly  by  the  introduction  of  new  agents  as  aids  to  om  art. 

But  if  modern  operative  Surgery  has  attained  to  so  high  a pitch  of  perfection 
in  all  that  relates  to  boldness  of  conception  and  to  precision  of  execution 
that  we  can  scarcely  hope  to  see  any  further  progress  in  these  directions  ; anc , 
indeed,  if  the  most  advanced  modern  Surgery  is  seeking  to  lay  aside  the  scalpel 
and  the  bistoury  for  milder  methods  of  treatment — if,  in  fact,  the  practical 
department  of  Surgery  has,  so  far  as  our  present  means  and  our  present  know  - 
ledge arc  concerned,  reached,  or  nearly  so,  its  final  development  the  case  is 
widely  different  with  the  other  great  branch  of  Surgery— the  scientific. 

For  here,  truly,  so  far  from  having  approached  the  final  limits  of  our  subject, 
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we  are  but  as  yet  on  the  threshold.  And  whether  we  regard  the  science  of 
Surgery  in  its  relation  to  the  essential  nature,  the  character,  the  recognition, 
and  the  pathology  of  surgical  diseases  and  injuries,  or  whether  we  consider  it 
in  reference  to  all  those  circumstances  which,  independently  of  the  mechanical 
skill  of  the  operator,  influence  for  good  or  for  ill  the  results  of  his  procedures, 
we  have  a field  before  us  the  extent  of  which  it  is  difficult  yet  to  estimate. 

And  here  I do  not  speak  of  the  mere  local  results  ; so  far  as  they  are  con- 
cerned, there  has  long  been  but  little  to  be  desired.  The  results  of  most 
plastic,  conservative,  and  ophthalmic  operations  have  been  as  satisfactory  as 
the  most  sanguine  could  hope  for  or  the  most  critical  expect.  So  also  with 
respect  to  that  multitude  of  minor  operations  that  are  practised  for  the  relief 
of  various  distressing  maladies,  and  which  are  followed  by  the  happiest  conse- 
quences. But  when  we  come  to  consider  the  issues  of  those  greater  and  graver 
operations,  by  which  the  life  of  a patient  is  directly  imperilled,  we  are  con- 
strained to  admit  that  success  in  results  long  lagged  far  behind  and  bore  no 
relation  to  the  perfection  in  the  execution  of  the  operation,  and  that  in  this 
respect  the  highly  polished  Art  of  Surgery  formerly  far  outshone  its  Science. 

Since  this  was  written,  now  ten  years  ago,  much  of  its  force  has  been  lost. 
Bor  the  treatment  of  wounds,  whether  accidental  or  inflicted  by  the  Surgeon’s 
knife,  has  been  greatly  improved  by  the  application  of  scientific  methods  to 
their  management,  and  operations  have  been  correspondingly  rendered  more 
successful  in  their  results.  We  have,  in  fact,  arrived  at  one  of  those  epochs 
in  the  history  of  Surgery  which  stand  out  prominently  as  starting-points  from 
which  a new  departure  is  taken  in  its  Art— either  in  relation  to  its  practice ' 
generally  or  in  the  development  of  some  special  department.  Amongst  the 
most  important  of  these  epochs,  so  far  as  the  improvement  of  the  general 
practice  of  Surgery  is  concerned,  are  those  marked  by  the  revival  of  the  use  of 
the  Ligature  in  the  sixteenth  century,  and  by  the  introduction  of  the  Hunterian 
opeiation  for  Aneurism  in  the  eighteenth.  The  nineteenth  century  will  ever 
stand  out  brightly  in  the  annals  of  Surgery  as  that  in  which  the  inestimable 
boon  of  Anaesthetics  was  conferred  upon  mankind,  by  which  not  only  has  pain 
in  Suigeiy  been  abolished,  but  the  extent  ol  its  operative  department  immensely 
enlarged,  for  they  enable  the  Surgeon  to  perform,  and  the  patient  to  undergo 
procedures,  the  agony  of  which  would  otherwise  have  been  beyond  the  power 
of  human  endurance..  A scarcely  less  noticeable  feature  in  the  Surgery  of  this 
epoch  is  the  application  of  the  rules  of  a scientific  hygiene  to  the  treatment 
of  the  injured,  and  the  methodical  employment  of  Antiseptics  in  the  manage- 
ment of  wounds.  Founded,  as  the  “ Antiseptic  Method”  is,  on  the  experimental 
researches  of  Pasteur,  it  is  undoubtedly  to  Lister  that  Surgery  owes  the 
application  to  Surgical  Practice  of  the  doctrines  established  by  that  great 
Jiiologist.  However  much  the  details  of  the  Antiseptic  Method  may  be  varied 
m the  course  of  time  and  by  the  introduction  of  new  chemical  agents,  the 
1 fn.c.  PJmciP  e which  sub-lies  it,  and  on  which  the  whole  superstructure  of  its 
foil'1' S.  18  nu' fc’  1UU  011  a,|d  unchangeable.  This  principle  is  as 
W°"s  :~ihat  thc  decomposition  of  fluids  in  wounds,  their  putrefactive 
m.ufV'V  101.k’  arc  directly  dependent  on  their  impregnation  with  organic 
them  f ,°a  U1^.m  ^lc  a’r,  and  thence  deposited  or  in  other  ways  conveyed  to 
fluids  nf  if311  atlV0_0r  putrefactive  changes  being  thus  at  once  set  up  in  thc 
sentio  ^ f u'.AVound  i that  such  local  actions  are  capable  of  producing  general 
«pt,c  infection  of  thc  fluids  of  the  body,  and  further,  that  the* organic 
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products  may  be  excluded  from  the  wound,  either  by  their  destruction  in  the 
rTy  ohJcal  agents,  such  as  carbolic  acid  or  then-  £» jon  from  , 
by  filtration,  as  by  layers  of  muslin  or  of  co  lon  wool  It  m this , doctnnc 
that  has  revolutionized  the  practice  of  modem  Suige  y.  > 

which  it  is  earned  out  are  necessarily  changeable.  Ihe  inneipe  itseu  ' 
immutable  for  it  is  based  on,  and  is  the  outcome  of,  direct  experiment  and 

0bSlmo”ess "in  the  results  is,  after  all,  the  thing  to  aim  at,  and  no  amount  of 
mS  dexterity  can  compensate  for  its  want  But  « must  no^  s=d 
Hvdt  manual  dexterity  is  to  he  undervalued— far  fiorn  it.  Manual  uexa  y 
is  necessarily  of  the  first  advantage  in  the  performance * of  any ^ 10"; 

and  the  Surgeon  should  diligently  endeavour  to  acquire  the  ^ ofjm  „ 
his  instruments  with  neatness,  rapidity,  and  ceitainty.  ' - ‘ . 

It,  statras:  ijS? 

mWMmm 

become  a dexterous  opeiatoi  it  ^ ^ rem0Ta,  of  somc 

successful  Suige  . J interferes  with  the  comfort  and  utility 

condition  that  either  threatens  life,  01  “ ™ „ Sm.„eon  can  accom- 

successful  will  he  be  m ms  piamuo  removal  of  a source 

tion,  whether  that  result  be  the  opera- 

of  discomfort,  is  the  thing  o aim  a . ’ re  Yarious  other  considerations 

ting  are  in  a high  degree  condu  vve  ■ ta  them  me  vanm  ^ ^ by 

equally  or  still  moie  necessaiy,  ■ Science  of  Surgery  and  of  Medicine, 

an  intimate  general  acquaintance  w , of  extent  of  its  con- 

The  Diagnosis  of  the  nature  of  the  mnst  be  detected  and,  if 

nections,  has  to  be  made  s of  the  paticllt  m„st  lie  prepared  ; he 

possible,  removed . ' . ,,  hygienic  conditions  which  are  most 

must,  as  far  as  possible,  be  p < f fcpe  performance  of  the  operation 

favourable  to  recovery  ; tic  es  . fc|  aeneral  health  must  he  attended 
must  he  seized  ; and,  after  its  ^ difficulties  Uc  ho8 

to  in  such  a way  as  shall  best  cany ' * ' thafc  arise  must  be  subjected  to 

to  encounter  ; and  any  sequelae , oi c simplc  performance  of  the  opera- 

appropriate  treatment.  Ihese,  as  a manner  in  which  they  are  por- 
tion, are  the  duties  of  the  Surgeon  , < manual  dexteritv 

formed,  as  much  as,  or  even  perhaps 

displayed  m the  operation  itsc  , much  in  the  practice  of  different 

known  that  the  result  of  ope1  a tio  this  variation  in  the  proportionate 

Surgeons  of  acknowledged  dextei  , > ' ' , difference  in  the  degree 

number  of  recoveries  cannot  be  accounted  m bj  mi)  Me  ^ ^ ^ 

of  manual  skill  displayed  in  the  opci  s ons  t0  t]ic  constitutional  tread 
the  greater  attention  that  is  pan  y so  ^ ?arf011  aild  to  their  more  perfect 
ment  of  their  patients  before  and  aft  1 the  succesBOf  all  the  opera- 

acquaintance  with  those  gcnei  a an  s i.  Surgery  mainly  depends  on  two 

tions  of  Surgery.  Indeed,  success  m Operate e Sui gay  . 1 
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conditions  : 1.  The  selection  of  proper  coses  ; that  is  to  say,  of  cases  in  which 
alone  an  operation  will  probably  be  followed  by  a successful  result ; and  2. 
the  avoidance  or  the  combating  of  those  deleterious  influences,  hygienic  and 
others,  to  which  a patient  may  be  exposed  after  an  operation,  and  which  may 
directly  mar  its  success. 

Two  requisites  are  thus  essentially  needed  to  constitute  a successful  operator. 
The  first  is,  the  possession  of  that  mechanical  skill  which  is  required  for  the  safe, 
efficient,  and  speedy  performance  of  an  operation  ; the  second,  of  at  least  equal 
importance,  is  the  scientific  knowledge  requisite  to  determine  the  cases  in  which 
operation  has  become  necessary,  in  which  it  may  be  practised  with  a reasonable 
prospect  of  benefit  and  success,  and  to  decide  on  the  means  to  be  adopted  to 
place  the  patient  in  the  most  favourable  circumstances  for  recovery. 

The  practice  of  operating  in  notoriously  hopeless  cases,  with  the  view  of 
giving  the  patient  what  is  called  “a  last  chance,”  is  much  to  be  deprecated, 
and  should  never  be  followed.  It  is  by  operating  in  such  circumstances, 
especially  in  cancerous  diseases,  that  much  discredit  has  resulted  to  Surgery  ; 
for  in  a great  number  of  instances  the  patient’s  death  is  hastened  by  the  pro- 
cedure, which,  instead  of  giving  him  a last  chance,  causes  him  only  to  be 
despatched  sooner  than  he  would  otherwise  have  been.  It  may  truly  be  said 
that  a great  surgical  operation,  in  its  conception,  its  performance,  and  its 
completion,  tests  the  Surgeon’s  medical  knowledge  as  much  and  in  as  varied  a 
manner  as  it  taxes  his  manual  skill  ; and  that,  taken  as  a whole,  it  is  the 
highest  development  of  the  medical  art. 

CONDITIONS  INFLUENCIN&  THE  SUCCESS  OF  OPERATIONS. 

The  circumstances  that  mainly  influence  the  result  of  an  operation,  so  far  as 
the  recovery  of  the  patient  is  concerned,  may  be  arranged  under  three  heads 
1.  Those  that  are  connected  with  the  State  of  the  Patient's  General  Health 
before  and  at  the  time  of  its  performance  ; 2.  The  Hygienic  Conditions  by 
which  he  is  surrounded  after  it  is  done  ; and  3.  The  Special  Dangers  connected 
with  the  operation  itself. 

1.  All  other  circumstances  being  alike,  the  condition  of  a patient  that 
principally  determines  the  result  of  an  operation  is  the  State  of  the  General 
Health.  Indeed,  success  is  influenced  far  more  by  the  state  of  the  patient’s 
constitution  than  by  the  severity  of  an  operation  itself,  or  even  by  the 
mechanical  dexterity  with  which  the  Surgeon  performs  it.  Very  often  we 
see  a patient  carried  off  by  fatal  disease  supervening  on  some  extremely 
trifling  operation,  (such  as  the  removal  of  a small  tumour,)  which  in  itself 
ought  in  no  way  to  endanger  life,  were  it  not  that  the  patient’s  constitu- 
tion was  at  the  time  of  its  performance  in  so  unhealthy  a state  that  the 
slightest  exciting  cause  has  been  sufficient  to  call  the  fatal  disease  into  activity. 
So,  also,  it  is  no  uncommon  circumstance  to  sec  one  patient  sink  after  the 
most  dexterously  performed  operation  for  hernia,  or  stone,  the  ligature  of  an 
artery,  &c.,  owing  to  some  constitutional  condition  that  predisposes  to  diffuse 
inflammations ; whilst  another  may  possibly  make  the  most  remarkable 
and  rapid  recovery  after  he  has  been  mutilated  with  but  little  skill.  Inde- 
pendently of  actual  organic  disease  of  the  viscera,  of  which  I shall  hereafter 
speak,  there  are  certain  conditions  of  the  body  with  respect  to  the  condition 
ol  the  nervous  system,  the  circulation,  and  the  general  physical  state,  that 
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exercise  an  injurious  influence.  Thus,  persons  of  an  irritable  and  anxious 
mind  do  not  bear  operations  so  well  as  those  of  a more  tranquil  mental  consti- 
tution Those  also  of  a feeble  and  irritable  habit  of  body,  especially  nervous 
and  hysterical  women,  with  but  little  strength  of  circulation,  cannot  bear  up 
against  severe  surgical  procedures,  and  often  sink  after  comparatively  shgh 
ones  • being  apt  to  become  depressed  and  to  sink  without  1 allying.  - 
who  are  overloaded  with  fat  are  not  good  subjects  for  surgical  operations  In 
them  the  circulation  is  usually  feeble  ; the  wound  heals  slowly  an  is  P 
become  sloughy  ; and  general  or  local  infective  processes  readily  occur.  Short 
of  actual  structural  disease  of  important  organs,  as  the  lungs,  M 
kidneys,  I know  no  condition  more  unfavourable  to  success  aftei  opuation. 

than  premature  or  excessive  obesity.  , 

Patients  with  a high  temperature  should  never  be  operated  on  except  fo 
relief  of  that  very  condition  which  occasions  the  elevation  of  temPc™^  ® 
as  the  accumulation  of  pus,  or  rapidly  spreading  gangrenous  i nflamn Ration  o 
in  one  of  those  four  great  surgical  emergencies  that  “d 

every  circumstance  immediate  operation  ; viz.  : 1,  dangeious  1 ° [ 

impending  asphyxia  ; 3,  strangulated  hernia  and  intestinal  obstruction  , and 
4,  over-distended  bladder.  The  urgency  of  these  conditions  ^ch  may  be 
termed  the  four  classes  of  primary  surgical  urgency,  overrides  all  other 

Sidlf  td"  vidual  of  a sound  constitution,  that  has  never  been  impaired  by 

excessesof  any  kind,  .hose  habits  have  been  temj^te  and  seta wh« £* 

has  been  snffloient  and  of  good  quality  whose  mind J iLl  bfe  and 
strained  bv  the  anxieties  of  business  or  the  labours  of  a professional  me,  ana 

"Sence  has  been  spent  in  nival  occupations  £ 

country,  is  necessarily  placed  in  a far  move  favouinble  positioi^to  ^em  the 
effects  of  any  mutilation,  whether  it  be  the  result  of  injury  oi  be  mnictec  y 
ihfsufgeoJs  knife,  than  the  man  whose  physical 

active  and  unceasing  busmess-avocations  or  piofesnc ' ^ so  lh,m  lhc 

system  is  exhausted  by  Ins  anxious  laboms  s an  - earliest 

poor  inhabitant  of  a large  and  densely  peopled  town,  who  bat 
childhood  inhaled  an  impure  and  foetid  atmospheic,  ‘ J u 

consisted  of  the  refuse  of  the  shops,  or  the  smi-decompsedoffam  the^talU 
and  whose  nervous  system  has  been  rotated  and  a tt i ..  ‘ habitual 

in  the  dailv  struggle  for  a precarious  livelihood,  oi  ovei  - - f 

lutecrfeute  Ve  plaoS8  under  exactly  the  same  h^i«  ^ 

performance  of  an  operation,  yet  the  results  vnll 

influenced  as  they  must  he  by  their  past  rather  than  by 1 ® ^^“a'Cuisite 
In  the  one  case,  the  inflammation  resulting  from  ^ £ ^y  for 

for  the  cure  of  the  wound,  will  not  and  tor- 
tile healing  process.  In  the  ot  ici  i ma;  presently  be  adverted 

ininate  in  some  of  those  secondary  affections  which  win  piesuu  y 

to  as  occasioning  death  u 1 1 der  un fa vourable  livgiei n <-  ^ 0f  Important 

£r5  WST-ST.  SS  » IT,  obshiele  
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operations,  even  to  those  of  expediency  ; but  fatty  degeneration  of  the 
heart,  as  indicated  by  its  feeble  action,  by  irregularity  and  want  of  power  in 
the  circulation,  by  breathlessness,  and  by  a distinctly  marked  arcus  senilis, 
should  make  the  Surgeon  careful  in  undertaking  any  operation  attended  with 
much  loss  of  blood  or  shock  to  the  nervous  system.  Such  a condition  of  heart 
is  liable  to  occasion  great  depression  of  strength,  syncope,  and  death — often 
sudden — some  days  after  the  operation.  In  cases  of  chronic  disease  that  it 
would  otherwise  be  proper  to  submit  to  operation,  this  condition  of  the  heart 
becomes  a serious  obstacle,  but  it  need  not  be  a bar  to  operation  in  acute 
cases  that  would  be  speedily  fatal  if  left  to  themselves,  and  certainly  not  in 
one  of  the  four  conditions  of  primary  surgical  urgency. 

Disease  of  the  Lungs,  of  a tuberculous  character,  when  active  or  advanced, 
is  incompatible  with  the  success  of  an  operation  ; but  under  certain  circum- 
stances, as  will  be  explained  when  speaking  of  diseases  of  the  joints  and 
fistula  in  ano,  an  operation  is  justifiable  and  proper,  even  though  the  patient 
be  consumptive. 

If  the  Liver  be  affected  by  cirrhosis,  and  more  especially  if  any  symptoms 
of  ascites  have  supervened,  no  operation  but  for  the  relief  of  disease  that 
instantly  threatens  life  should  be  undertaken.  Amyloid  degeneration  does 
not  counter-indicate  an  operation  if,  by  that  operation,  the  cause  of  the 
condition  can  be  removed,  as  in  some  cases  of  chronic  joint  disease. 

Perhaps  the  most  serious  constitutional  affection,  and  that  which  more  than 
any  others  militates  against  the  success  of  an  operation,  is  disease  of  the 
Kidneys,  with  albuminuria  ; in  this  condition  the  local  inflammation  that  is 
set  up  is  apt  to  assume  a diffuse  and  sloughing  form,  and  this  is  especially  the 
case  in  all  operations  about  the  pelvic  and  genito -urinary  organs. 

Saccharine  diabetes  is  another  constitutional  condition  which  absolutely 
forbids  all  operations  except  those  required  for  the  immediate  preservation  of 
life.  The  tendency  to  the  occurrence  of  carbuncle  and  spontaneous  gangrene 
in  diabetes  is  a well-known  feature  of  the  disease,  and  this  tendency  shows  itself 
after  an  operation  in  sloughing  of  the  surfaces  of  the  wound,  with  widely-spread- 
ing diffuse  inflammation  followed  by  septicaemia  and  death.  Albuminuria  and 
diabetes  form,  in  fact,  such  serious  complications,  that  no  operation,  even  the 
most  trivial,  should  be  undertaken,  except  in  cases  of  emergency,  without 
previously  examining  the  urine  both  for  albumen  and  sugar. 

I he  contamination  of  the  patient’s  system  by  Malignant  Disease  must 
always  prevent  our  operating ; as,  if  this  has  taken  place,  the  disease  cannot  be 
completely  removed.  And,  lastly,  no  operation,  save  of  the  most  urgent  neces- 
sity in  cases  that  fall  within  the  category  of  one  of  the  four  classes  of  primary 
surgical  urgency,  and  thus  intended  to  rescue  the  patient  from  impending  death, 
should  ever  be  performed  whilst  he  is  labouring  under  Pyaemia,  Septicaemia, 
Ei  jsipclas,  Phlebitis,  or  any  Diffuse  Inflammation  ; and  even  during  the 
epidemic  prevalence  of  these  affections,  operations  that  are  not  of  immediate 
necessity  should  be  postponed  until  a more  favourable  season.  Operations 
in  veiy  old  people,  if  severe  and  attended  by  much  shock  to  the  system,  are 

commonly  fatal ; amputations  in  individuals  above  the  age  of  seventy,  are  very 
rarely  successful. 

■ o"7.  Hygienic  Conditions  to  which  a patient  is  exposed  both  before  and 
0 deration,  will  most  materially  influence  its  results.  These  conditions 
W0  vlu^s  : As  regards  the  diet  of  the  patient,  and  2.  As  concerns 
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his  exposure  to  a vitiated  atmosphere  contaminated  by  the  emanations  from 
the  sick  and  wounded,  such  as  is  commonly  met  with  in  the  wards  of  an  over- 
crowded or  ill-constructed  hospital.*  . . 

The  proper  regulation  of  the  patient’s  Diet  before  and  after  an  operation  is 
of  great  consequence.  On  this  point  it  is  impossible  to  lay  down  any  very 
definite  rule,  as  much  depends  not  only  on  the  patient  s previous  habits  ot  life, 
but  on  the  nature  of  the  operation  itself ; and,  as  this  subject  will  be  discussed 
at  the  end  of  the  Chapter,  it  need  not  detain  us  here  It  is  not,  however,  often 
that  in  civil  practice  the  insufficient  quantity  or  the  bad  quality  of  the  patient  s 
food  with  which  he  is  supplied  after  the  performance,  influences  materially  the 
result  of  an  operation.  But  in  military  and  naval  practice  in  time  of  w-ai  ic 
case  is  far  different.  The  soldier  or  the  sailor  on  active  service  is  often  exposed 
to  serious  injuries  that  necessitate  the  more  important  operations  at  a time 
when  his  constitutional  powers  have  already  been  broken  down  by  scuivy, 
dysentery,  or  some  other  similar  affection,  resulting  as  much  from  the  deficient 
quantity  as  from  the  unwholesome  character  of  the  food  with  which  aloiie  he 
can  be  supplied.  After  the  operation  Ins  only  available  nutimient  may 
of  the  coarsest  character,  possibly  salted,  and  imperfectly  cooked  In  such 
circumstances  operation-wounds  do  not  heal,  or  they  assume  a peculiai  gang 
nous  character ; and  the  patient  dies  from  septicaemia  or  pyaemia,  or  from 
prerfuse  diarrhoea  with  ulceration  of  the  intestines.  The  morta hty  of  operation 
becomes  enormously  increased  ; and  thousands  of  deaths  which  have  occurred 
in  wars  between  the  most  civilised  nations  and  the  best  appointed  armies  ha 

ljGT Conditions  to  which  the  patient  is  subjected  after  an  operation 
will  necessarily  vary  greatly  according  to  the  locality  in,  and  the  ciicumstances 
under  which  it  is  performed- whether  it  is  done  m a private  house,  ^here  t J 
patient  may  be  isolated,  freed  from  the  chance  of  all  contamination,  and 
surrounded  by  every  sanitary  precaution;  or  in  a hospital,  where  he  mm 

LyCiutaC” by  the  condMmt  “ '"f  “TeSs 

. , ^ i Then  a°-ain  the  circumstances  in  which  a patient  is 

mmmm 

causes,  viz. : self-infection  oi  f ^ “ J,  . conveyance  of  infection 

decomposing  and  putrescent  se^et  m fte  non > ]lts  of  the  house.  j„ 

by  the  Surgeon  ; and  general  faulty  snuit.  , necessarily  exist  to  thc 

™ “ to  thrac  rauses 
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of  disease,  there  exists  in  hospitals  one  special  source  of  danger  which  leads  to 
the  excessive  mortality  that  up  to  a recent  period  has  prevailed  in  most  of  these 
institutions,  and  which  unfortunately  is  still  allowed  to  be  prevalent  in  some. 
This  danger  results  from  the  accumulation  of  large  numbers  of  sick  and 
injured  people  in  one  building. 

The  air  of  large  towns  or  cities  in  which  the  great  majority  of  hospitals 
must  necessarily  be  situated  is,  to  begin  with,  more  or  less  loaded  with  im- 
purities. The  normal  '4  parts  per  1,000  of  carbonic  acid  gas  is  always  ex- 
ceeded, the  amount  sometimes  reaching  as  high  as  *5  or  •f)5.  The  amount  of 
solid  impurity  is  also  very  considerable.  It  has  long  been  known  that  the 
atmosphere  is  loaded  with  minute  particles  of  organic  matter  in  a state  of 
suspension.  More  than  twenty  years  ago  Pouchet  demonstrated  the  presence 
of  starch  granules  in  the  dust  deposited  in  a room.  In  1861  Pasteur  proved 
that  the  spores  of  fungi  were  always  to  be  found  in  the  air  of  Paris.  Tyndall 
has  also  shown  how  large  a proportion  of  the  dust  of  the  air  is  composed  of 
organic  matter.  Nothing  is  more  simple  than  to  demonstrate  this  impurity 
of  the  air  by  the  method  recommended  by  Koch  of  Berlin  in  which  the  de- 
velopment of  the  various  fungi  can  be  watched  on  a boiled  potatoe,  the  cut 
surface  of  which  has  been  for  a short  time  exposed  to  the  air,  and  then 
covered  with  a bell  jar.  By  a similar  method  of  observation  the  presence  of 
the  spores  of  fungi,  and  occasionally  of  bacteria,  may  be  shown  in  the  dust 
deposited  on  the  tops  of  doors,  picture-frames,  &c.  Microscopic  examination 
shows  in  the  ah'  of  all  inhabited  rooms,  scaly  epithelium,  bits  of  human  hah, 
and  fibres  of  cotton,  linen,  and  wool  from  the  clothing.  All  these  impurities 
are  easily  to  be  recognised  by  simple  microscopic  examination  of  the  dust 
filtered  horn  the  air.  The  experiments  of  Pasteur,  Tyndall,  Lister,  and  a host 
of  other  observers  have  conclusively  proved  that  the  air  contains  also  minute 
solid  particles,  often  incapable  of  ocular  demonstration,  which  act  as  ferments 
upon  dead  organic  matter  giving  rise  to  such  processes  as  the  ordinary  putre- 
faction of  albuminoid  substances,  the  lactic  acid  fermentation  of  milk  and 
the  like.  Pasteur  and  his  disciples  maintain  that  in  all  cases  these  particles  are 
hvmg  organisms  or  their  spores.  Pouchet,  Bastian,  and  others,  however, 
while  not  denying  that  such  minute  particles  do  exist  in  the  air,  and  that  they 
clo  act  as  ferments  when  they  come  in  contact  with  fermentable  matter,  believe 
that  they  are  not  organised  bodies,  but  are  particles  of  organic  matter  under- 
going certain  “physico-chemical  changes.”  They  also  assert  that  under 
favourable  circumstances  putrefaction  and  analogous  processes  can  occur 
spontaneously  without  the  intervention  of  any  such  bodies.  Be  that  as  it  may, 
the  weight  of  evidence  at  the  present  time  is  certainly  in  favour  of  the  view 
a nil  ei  oi  inary  circumstances,  that  is  to  say,  under  such  conditions  as  we 
ee  vi  i m .),)  out  of  100  surgical  cases,  no  putrefactive  or  fermentative 
onange  will  take  place  in  the  secretions  or  exudations  in  the  living  body  if 
1°  * u?  kbe  aii  be  excluded  ; or,  if  that  is  impossible,  if  the  particles  of 

1C,1 1 }8. llldC  e up  be  exposed  to  the  action  of  some  one  of  those  chemical 
agents  which  we  class  as  antiseptics. 

aU\of  a smKical  ward  or  sick  room  is  vitiated  by  the  patient,  firstly  by 
P10c  u°ts  °f  respiration  and  excretion  from  the  lungs  and  skin; 
6vri  i ,C0IK  !n,  many  cascs  by  the  emanations  from  wounds  or  sores.  The 
Surgeon'™' 0K  a > e’  secon<^  1S  to  a £reat  extent  under  the  control  of  the 
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An  average  adult  man  gives  off  per  hour  about  -C  cubic  feet  of  carbonic 
acid  gas,  from  1 to  ounces  of  water,  and  an  undetermined  quantity  of 
organic  matter.  This  organic  matter  is  partly  solid,  consisting  of  epithelium 
and  fatty  matter  from  the  skin  and  mouth,  and  partly  a vapoui  gi\en  off  from 
the  lungs,  the  nature  of  which  is  somewhat  uncertain.  It  is  extremely 
offensive,  and  is  so  imperfectly  diffusible  that  it  is  piobably  in  great  part 
molecular  ; it  is  nitrogenous  and  oxidisable,  although  but  slowly.  It  is  readily 
absorbed  by  damp  walls  or  bedding,  the  most  hygro-scopic  substances  taking 
it  up  most  readily.  It  is  this  substance  that  gives  the  fusty  smell  to  an  ffl- 
ventilated  room.  Experiments  have  shown  that  it  is  highly  poisonous,  am 
this  explains  the  fact  that  air  fouled  by  respiration  is  much  more  deleterious 
than  that  vitiated  by  combustion  or  by  the  addition  of  pure  carbonic  acid 
o-as.  Parkes  states  that  “allowing  the  fullest  effect  to  all  other  agencies, 
there  is  no  doubt  that  breathing  the  vitiated  atmosphere  of  respiration 
has  a most  injurious  effect  on  the  health.  Persons  soon  become  pale,  and 
partially  lose  their  appetite,  and  after  a time  decline  m muscular  strength  am 
spirits.  The  aeration  and  nutrition  of  the  blood  seem  to  be  interfered  with, 
and  the  general  tone  of  the  system  falls  below  par.”  Under  such  circum- 
stances convalescence  is  prolonged  ; the  reparative  power  is  less,  and  wounds 
tend  to  slough  and  become  the  seat  of  unhealthy  inflammations,  and  the 
patient  is  more  readily  affected  by  any  local  or  general  infective  process  to 

the  poison  of  which  he  may  be  exposed.  » 

The  special  contamination  of  a surgical  ward  may  arise,  first,  fi 
presence  in  the  atmosphere  of  the  gaseous  products  of  decomposition ; 
secondly,  from  a great  abundance  of  the  organic  particles  which  act  as  the 
ferments  in  decomposition  ; thirdly,  from  the  presence  of  dried  particles  of  th 
discharges  from  wounds  or  sores  ; and,  lastly,  by  the  contagion  of  specific 

infective  processes,  whether  general  or  local.  l r) 

The  gaseous  products  of  decomposition,  consisting  of  sulphuretted  hydio0en, 
sulphide  of  ammonium,  free  ammonia,  carburetted  hydrogen,  car  ionic  acn 
and  many  others,  undoubtedly  tend  to  aggravate  the  symptoms  produced  b)  the 
^cumulation  of  the  products  of  respiration  , but  it  ,s  nupomible 
the  effects  produced  by  the  former  fr  om  those  of  the  latten  by  wjuiffi  h 
must  almost  necessarily  be  complicated  m a hospital  ward 
the  putrefying  animal  matter  which  frequently  accumulates  about  camps 
during  wa/fonns  one  of  the  principal  causes  of  diarrhoea  and  dysentery  ; 

"is  only  in  military  practice,  in  which  large  numbers  of  wounded  must 
occasionally  be  packed  closely  together  and  their  wounds  n^lected Uor |want 
of  sufficient  surgical  assistance,  that  putrid  discharges  could  accumulate 

such  an  extent  as  to  develope  these  diseases. 

Secondly,  the  air  of  a ward  containing  many  foul  wounds  has  been  show 

to  contain  a great  excess  of  organic  matter,  but  it  is  impossible  to  separate 
pffbots  produced  by  it  from  those  of  foul  air  geneially. 

""xffirdly  microscopic  examination  has  demonstrated  the  presence  of  dried 

possibly  act  as  the  material  of  contagion  ; that  tl  ) ■ . 

“tr  Z “be  contaminated  by  the  contagion 
Of  specific  infective  processes,  such  as  hospital  gangrene,  erysipelas,  pyaemia, 
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&g.  Of  the  exact  nature  of  the  contagium  in  most  of  these  diseases  we  are 
still  ignorant.  This  much,  however,  is  tolerably  certain,  that  in  most,  if  not 
all,  of  them  the  poison  is  particulate  ; it  is  not  gaseous,  and  in  most  cases 
its  activity  can  be  destroyed  by  those  chemical  substances  that  we  call 
antiseptics.  In  the  vast  majority  of  cases  it  occurs  in  conjunction  with 
putrefaction  of  the  discharges  from  the  wound  ; and  those  modes  of  treatment 
which  are  best  calculated  to  prevent  decomposition  also  serve  best  to  prevent  the 
occurrence  of  infective  inflammations.  The  observations  of  Burdon  Sanderson, 
Koch,  and  many  others,  have  shown  that  all  these  unhealthy  inflammations 
are  accompanied  by  the  presence  of  microscopic  organisms  in  the  discharges, 
and  often  also  in  the  lymphatic  spaces  near  the  wound  ; and  these  observers 
are  of  opinion  that  the  micro-organisms  are  directly  or  indirectly  the  cause 
of  the  unhealthy  process,  and  that  infection  is  brought  about  by  the  actual 
transference  of  some  of  these  living  particles  from  one  patient  to  another. 
Koch  has  shown  unmistakeably  that  diseases  closely  resembling  gangrenous 
inflammation,  erysipelas,  septicaemia,  and  pyaemia,  as  they  occur  in  the  human 
subject,  can  be  artificially  produced  in  animals,  that  each  disease  is  accom- 
panied by  the  presence  of  a distinct  form  of  microscopic  fungus,  and  that  it 
can  be  transmitted  from  one  animal  to  another  by  means  of  infinitesimal 
quantities  of  the  blood  or  exudation  fluids  containing  the  characteristic 
organism.  That  the  organisms  or  their  germs  retain  their  vitality  after  being- 
dried  has  been  clearly  proved  with  regard  to  the  somewhat  analogous  disease 
of  splenic  fever  in  cattle.  This  disease  is  due  to  a rod-shaped  organism,  the 
bacillus  anthracis,  of  such  size  that  its  life-history  can  be  accurately 
studied.  It  has  been  found  that  under  certain  conditions  minute  spores  are 
found  in  the  bacillus,  and  that  when  this  has  taken  place  blood  containing- 
the  -\iius  may  be  dried  and  kept  in  that  state  for  years  without  losing  its 
viiulence.  In  this  state  it  is  easily  conceivable  that  it  could  be  disseminated 
by  the  air.  It  is  well  known  that  the  virus  of  vaccinia,  small-pox,  and 
scarlet  fever  equally  resist  the  effects  of  drying. 

Another  fact  ot  equal  importance,  which  has  lately  been  discovered  by 
Pasteui  and  floussaint,  is  that  the  virus  of  splenic  fever  and  that  of  a peculiar 
form  of  septicaemia,  common  in  fowls,  known  as  chicken  cholera,  lose  con- 
siderably m virulence  if  the  organisms  which  form  their  essential  part  are 
cultivated  m a medium  which  is  not  suited  to  their  growth.  The  converse, 
although  not  so  definitely  proved,  is  probably  true  also,— that  the  virus  increases 
m intensity  if  cultivated  in  a medium  suited  to  its  growth  and  development. 

a mcdlum  for  thc  growth  of  pathogenic  organisms  is  found  in  the  feeble 
tissues  and  unhealthy  sores  of  patients  weakened  by  breathing  the  impure 
atmosphere  of  an  overcrowded  ward,  and  it  is  thus  that  under  these  circum- 
stances infective  processes  of  intense  virulence  may  be  developed.  Our  know- 

ge  ot  tho  exjlcfc  nature  of  fche  poisons  of  erysipelas,  hospital  gangrene,  and 
pyasmm  is  still  very  imperfect;  but  this  much  is  certain,  that  they  are 
essen  1.1  y t i-discases,  and  may,  if  the  term  is  allowable,  be  manufactured 
n any  hospital  or  house,  however  clean  or  well  situated,  by  the  accumulation 

i 111  1 0 k?°  ai ge  a number  of  patients  suffering  from  wounds  thc  dis- 

aigos  o which  are  in  a state  of  decomposition.  It  is  probable  that  the 

ii  ,„?l°  SOm(r  of  thosc  diseases  are  destroyed  by  oxidation  ; but,  be  this  as 

« ‘5  ' ™ evi!  eut  that  a want  of  free  ventilation  must  lead  to  a concentra- 

suo  i poisons  as  are  disseminated  by  the  air,  and  at  thc  same  time  thc 
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patient’s  body  will  be  rendered  more  susceptible  to  their  influence  as  its 
vitality  becomes  lowered. 

In  the  prevention  of  the  effects  of  over-crowding  we  have  to  consider  first 
the  vitiation  of  the  air  by  the  patient  by  the  natural  processes  oi  respixation 
and  excretion  ; and,  secondly,  fouling  of  the  atmosphere  by  the  emanations 
from  wounds  and  sores.  The  first  of  these  causes  of  impurity  is  unavoidable, 
and  it  is  only  by  providing  sufficient  air  for  each  patient  and  changing  it 
with  sufficient  frequency  that  its  evil  effects  can  be  prevented.  In  determining 
the  condition  of  the  air  of  a room  or  ward  the  carbonic  acid  present  is  taken 
as  the  index  of  the  degree  of  impurity,  as  it  is  easily  estimated  while  the 
determination  of  the  organic  matter  is  almost  impossible.  Parkes  and  De 
Chaumont  give  'G  per  1000  volumes  of  total  carbonic  acid  in  the  air  as  the 
limit  of  impurity  allowable.  Of  this  about  '2  is  derived  from  respiiation  and 
the  remainder  is  the  normal  quantity  present  in  the  atmosphere.  In  order  to 
maintain  the  air  at  this  standard  an  ordinary  man  requires  to  be  supplied 
with  3000  cubic  feet  per  hour.  This  is  the  minimum  quantity  of  air  that 
will  suffice  for  the  purpose,  and  it  would  evidently  be  unwise  to  trust  to  this. 
The  rule,  therefore,  laid  down  is  that  at  least  4000  cubic  feet  per  horn  must 
be  provided  In  order  that  this  amount  of  air  may  be  obtained  without 
exposing  the  patient  to  draughts,  a sufficient  cubic  space  must  be  allowed  for 
each  patient,  so  that  if  the  air  be  changed  from  three  to  four  times  per  hour 
the  requisite  amount  may  be  supplied.  Under  exceptional  circumstances  1000 
cubic  feet  per  head  might  thus,  with  good  ventilation,  be  made  sufficient ; but 
no  Surgeon  would  be  content  with  this  if  he  could  obtain  more  ; as  in  ci\  ii 
practice  he  always  can.  The  rule,  therefore,  laid  down  in  the  construction  of 
hospitals  is  that  each  patient  shall  be  allotted  from  1500  to  2000  cubic  feet  of 
space,  the  larger  space  being  required  for  infectious,  or  surgical  cases.  In 
order  to  maintain  a proper  degree  of  separation  of  the  patients  each  must  be 
allotted  from  100  to  1G0  square  feet  of  floor.  The  effective  height  of  a vaid 
for  the  purposes  of  ventilation  does  not  exceed  12  feet,  hot  only,  however  is 
space  required,  but  change  of  air,  by  proper  ventilation  is  equally _needfuL 
Military  experience  has  shown  conclusively  that  churches  foim  the  very 
worst  possible  hospitals,  for  in  these  buildings,  although  the  cubic  space  pci 

head  is  frequently  enormous,  but  little  provision  is  usually  made  foi  efficient 

dlTho  sect  a cause  of  vitiation  of  the  air  of  a surgical  ward-the  cmana- 
tiot  frl  wounds  and  sores-is  more  or  less  completely  under  the  con  rol  of 
he  Suro-con.  If  Wounds  do  not  necessarily  add  to  the  impurity  of  the  a.  of  a 
™rcuts  the  decomposition  of  the  discharges  and  the «fci. sc .develop 
that  o-ive  rise  to  the  evil  consequences  formerly  so  familial  to  most  bui  ec  . 
Experience  tends  to  show  that  if  decomposition  oi  the  discharges > e a iso  u y 
prevented,  a case  with  a wound  vitiates  the  air  of  a ward  no  more ono 
without  • and  in  the  present  day,  when  the  powers  and  properties  of  antiseptics 
*Xdcvsi)tl,orc  5 never  any  excuse  for  a wound  ^commga 

source  of  impurity  to  the  surrounding  air. 

•ible  as  it  still  is  in  many  cases,  it  is  easy  to  absoib  the  cliscn  h 
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that  the  ward  must  be  thoroughly  disinfected  before  it  can  safely  be  used 
again.  Surely  it  is  more  rational  to  commence  the  disinfection  at  the  source 
of  mischief — that  is  to  say,  the  wound. 

A sufficient  cubic  space,  free  ventilation,  and  clean  wounds,  are  therefore  the 
essentials  of  a healthy  hospital.  Attention  to  these  three  conditions,  especially 
the  last,  has  in  many  Continental  hospitals  reduced  the  death-rate  to  less  than  a 
quarter  of  what  it  was  in  former  times.  Care  must  be  taken  in  attending  to 
ventilation,  that  the  free  current  of  air  is  maintained  both  by  night  and  day. 
It  is  from  want  of  this  precaution  during  night  especially  that  much  mischief 
often  results.  The  importance  of  maintaining  efficient  ventilation  during 
night,  and  the  little  danger  to  be  apprehended  from  the  admission  of  cold 
night  air,  have  been  so  forcibly  pointed  out  by  Miss  Nightingale  in  her  Notes 
on  Nursing,  and  are  now  so  universally  admitted,  that  I need  not  do  more 
than  add  the  testimony  of  my  experience  to  the  truth  of  her  observations.  In 
cold  weather,  also,  there  is  so  great  a disposition  on  the  part  of  nurses  and 
patients  to  shut  up  Avards  and  rooms,  that  the  air  becomes  close,  oppressive,  and 
contaminated ; and  hence  it  is  that  erysipelas  and  similar  diseases  are  so  rife  during 
winter  and  early  spring.  The  “ East  Wind  ” is  commonly  accused  of  being  the 
cause  of  these  ; and  no  doubt  it  is  so,  but  only  indirectly,  by  causing  Avindoivs 
and  doors  to  be  shut,  so  as  to  exclude  the  cold  that  usually  accompanies  that  Avind, 
and  thus  rendering  the  atmosphere  impure.  It  is  impossible  to  over-estimate 
the  importance  of  a free  supply  of  pure  air  in  lessening  the  mortality  after 
operations,  not  only  in  hospitals,  but  equally  in  private  dwellings.  The  fact 
has  often  been  observed  iu  military  practice,  and  the  recent  Franco-German  War 
brought  it  into  stiong  relief  that  those  Avounded  fare  best  Avho  are  treated  iu 
open  huts  or  tents,  whilst  those  who  are  placed  in  the  apparently  more  favour- 
able conditions  afforded  by  regular  houses  become  decimated  by  those  scourges 
of  military  surgical  practice,  pyaemia  and  hospital  gangrene.  ' It  is  the  differ- 
ence in  the  hygienic  arrangements  in  different  hospitals  that,  more  than  any 
other  condition,  influences  the  varying  rate  of  mortality  in  different  institutions  ; 
and  it  is  obvious  that,  ccderis  paribus,  those  patients  Avill  have  the  best  pro- 
spect of  recovery  Avho  are  most  scrupulously  attended  to  in  this  respect ; that 
no  cases  of  operation  should  be  placed  in  ill-ventilated  Avards,  or  in  those  that 
contain  more  than  a certain  percentage  of  patients  suffering  from  wounds  or  sores, 
the  discharges  from  which  are  unavoidably  foul ; and  that  the  performance  of 
operations  in  close  and  ill- ventilated  rooms,  or  in  houses  situated  in  over- 
clouded neighbourhoods,  should,  as  flu-  as  possible,  be  avoided.  The  faulty 

amwlirinf  ltl0nf-thi!fc  aiiC  Sfcm  t0°  frequent^  mcfc  with  in  hospitals,  are  alike 
l 1°  and  an  ,njnst,cc  t0  the  Surgeon.  The  cruelty  to  the 

patient  consists  not  only  in  exposing  him  to  an  increased  chance  of  death— or 

as  it  is  commonly  called,  “ to  a higher  rate  of  mortality  ” from  septic  diseases 

^ bhab.axe  the  dircct  outcome  of  the  defective  hygienic 

imneiSm  ^ 1 ,1]fltlkltjon-but  in  subjecting  him  to  a prolonged  and 

thePmeasLe  S ^ °V  b°th  °f  which  conditions  may  be  taken  as 

the  measure  of  the  neglect  of  sanitary  arrangements  in  a hospital. 

tico  to  attentlS- t0  Sanitary  h0spital  arrangement  is  equally  an  injus- 

amono-Hf  1 • U1  "con-  is  reputation  suffers  by  an  increased  rate  of  mortality 

bcyoml  thpir  A Whi0h’  thou^  Preventable,  are  altogether 

and  of  care  VtW  hlSGOntrcJ.;  aTJ  undue  burden  of  anxiety,  responsibility. 

javii  upon  him  by  the  necessity  under  which  he  lies  of 
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■waging  a constant  warfare  against  septic  hospital  influences.  If  it  were  not 
for  erysipelas,  pyaemia,  septicemia,  and  “blood-poisoning”  in  its  protean 
forms,  the  duties  of  a hospital  Surgeon  would  be  comparatively  light. 

Attention  to  hospital  hygiene  is  by  no  means  of  so  modern  a date  as  many 
appear  to  suppose.  The  Surgeons  of  the  last  century  paid  great  attention  to 
it,  and  their  success  was  proportionately  great.  Thus  Alanson’s  success  in 
amputations  has  never  been  surpassed,  and  rarely,  if  ever,  equalled  even  by 
the  aid  of  antiseptics  and  of  every  modern  chemical  and  mechanical  appliance. 
Writing  in  1782  (“  Alanson  on  Amputation  and  the  After-treatment,  London, 
1782),  he  says  (Preface,  p.  15),  that  he  amputated  in  thirty-live  cases,  such  as 
promiscuously  occurred  in  the  Liverpool  Infirmary,  without  the  loss  of  a single 
patient.  The  symptomatic  fever  was  slight,  and  there  was  not  an  instance  of 
secondary  hemorrhage  in  the  whole  series.  Alanson  was  a sanitary  reformer 
in  his  day  ; and  had  his  instructions  been  followed,  thousands  of  lives  would 
have  been  saved  which  have  since  his  time  been  wantonly  sacrificed  by  the 
neglect  of  hygienic  measures.  His  advice  is  so  practical  that  it  deserves  the 
attentive  study  of  the  modern  Surgeon.  He  says  : “ The  air  in  which  the 
case  is  to  be  conducted  is  a point  worthy  of  your  greatest  attention  : if  possible, 
the  room  should  be  spacious,  and  in  an  open  wholesome  situation.  It  is  well 
known  that  in  hospitals  which  are  situated  m populous  towns  and  are  much 
crowded,  the  salutary  influence  of  the  ah-  is  so  altered,  that  compound  fractures 
and  other  important  surgical  cases  prove  peculiarly  fatal,  and  that  such  frac- 
tures may  almost  certainly  be  cured  in  the  countiy.  • • • 

« The  operation  of  amputation  done  in  the  country,  as  above  described,  wi 
be  followed  almost  certainly  with  a speedy  cure  ; there  the  consequent  symp- 
toms are  trifling,  nearly  the  whole  internal  surface  of  the  wound  mutes  by 
first  intention,  the  suppuration  consequently  is  small.  • • • 

“ Many  hospitals  are  so  tainted  by  unwholesome  effluvia  that  they  are  ratliei 

a pest  than  a relief  to  the  objects  they  contain.”  (Op.  at.,  p.  89  9 ) 

Then  follow  sixteen  distinct  paragraphs  or  heads  of  the  most  usef  ulsamta  y 
advice,  which  “ are  humbly  recommended  to  those  who  have  the  care  of  hospitals 

in  want  of  such  attention.  . 

This  code  of  regulations  deserves  careful  study.  In  it  Alanson  ac  \ . 

That  no  ward  should  be  inhabited  for  more  than  four  months  at  a time  . 
that  it  be  cleansed,  whitewashed,  and  purified.  That  the  “ bed-stocks  be  o 
iron  -\he  beddin"  frequently  changed,  and  made  of  inexpensive  materials  so 
tin  it  my  be  r enewed  ; and  that  when  the  weather  admits  it  be  exposed 

£ the  o^n  ai/for  several  hours  a day  That  dirty 

their  clothino-  before  admission ; that  they  have  a warm  bath  and  then  >c 

never  h T^Tlrt'krwiridows  ’lie  opened  for  a certain  number  of  houre 
« lastly',  that  every  hospital  should  have  a “ house  in  the  eormtry, 
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in  other  words,  a “ convalescent  home,”  attached  to  it.  Modern  science  has 
enabled  us  to  determine  the  true  nature  of  those  conditions  that  lead  to  hospital 
infection,  but  sanitary  practice  has  not  as  yet  gone  in  advance  of  the  admirable 
precepts  laid  down  by  Alanson  a century  ago. 

The  mortality  arising  from  inattention  to  these  various  hygienic  conditions, 
whether  want  of  cleanliness  in  the  wound  or  want  of  pure  air  in  the  ward,  is 
not  a necessity  of  the  operation,  but  rises  and  falls  according  as  the  treatment 
of  the  wounds,  or  the  circumstances  in  which  the  patient  is  placed,  depart 
more  or  less  widely  from  those  conditions  that  are  necessary  to  the  maintainance 
of  health.  The  frequency  of  the  occurrence  of  erysipelas  in  an  institution  may 
be  taken  as  an  indication  of  neglect  in  its  sanitary  arrangements.  Pyaemia 
and  septicaemia  as  a rule  indicate  in  addition  to  general  neglect,  a want  of 
cleanliness  in  the  wounds,  and  reflect  to  a certain  extent  upon  the  Surgeon  as 
well  as  the  institution.  These  diseases  are  preventable,  and  ought  to  be  pre- 
vented. Surely  the  first  and  most  essential  requisite  of  a hospital  is  that  it 
be  not  a source  of  disease  to  its  inmates — that  those  who  are  compelled  to  seek 
its  aid  shall  not  suffer  from  its  effects. 

The  exposure  of  a patient  after  an  operation  to  the  contagious  emanations 
of  septic  diseases  from  other  sick  or  wounded  patients,  is  attended  by  the 
most  fatal  consequences.  Whenever  it  is  practicable,  every  case  of  septic 
disease,  such  as  pyaemia,  erysipelas,  inflamed  absorbents  or  veins,  or  hospital 
gangrene,  should  be  rigorously  excluded  from  the  ward  or  room  in  which 
other  patients  with  operation-wounds  happen  to  be  lying  ; and,  if  possible,  the 
same  nurses,  dressers,  or  surgeons  should  not  be  allowed  to  go  from  the  infected 
to  the  healthy,  nor  should  the  same  appliances,  dressings,  or  sponges  be  used 
for  both. 

When  this  is  not  possible,  the  danger  of  infection  may  be  greatly  diminished 
by  the  free  use  of  antiseptics  to  the  wounds  both  of  the  infected  and  the 
healthy. 

Great  care  also  should  be  taken  in  the  purification  of  the  bedding  that  has 
been  used  by  patients  suffering  from  septic  disease  ; the  blankets  especially 
are  apt  to  harbour  infection  long,  and  must  be  thoroughly  purified.  Every 
hospital  Surgeon  must  have  had  abundant  occasion  to  deplore  many  deaths 
after  operation,  arising  from  preventable  causes  due  to  want  of  attention  to 
these  simple  precautions. 


3 The  Special  Conditions  directly  excited  by  the  Operation  itself 

predisposed  to  by  the  circumstances  that  we  have  just  been  considering  and 
which  commonly  lead  to  a fatal  result,  of  which  they  are  the  immediate  occasion, 
are  the  following  :-Shock,  Exhaustion,  Haemorrhage,  Gangrene,  Tetanus 
iyaunia,  Septicaemia,  Erysipelas,  and  other  Diffuse  Inflammations  These 

th-Tl  rfM  S°  Vari0U8’  ?d  C°mprise  80  raan-v  distinct  diseases, 

0 bo  S f°  u ! m°re  fclT  raention  them  J referring  the  reader 
treated  P m the  h°dj  of  fche  work> in  which  each  is  specially 


seveGtvS/T^y  an  Operation  may  prove  fatal  in  various  ways:  from  the 
nil f fthe  11nutllafc.lon>  as  in  a case  of  double  amputation  ; from  the 
tumoirro  in!1!1?8  bc,ng  ]raplicated’  as  in  fcll«  removal  from  the  face  of  large 
the  stnto  f me  CTCCti011S  ^1C  Pase  °f  the  skull  ; from  fear,  or  from 
causing  i°  TT8  depression,  into  which  the  patient  has  previously  fallen 
& »m  0 feel  the  influence  of  an  operation  disproportionately  to  its 
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severity.  These  various  effects  of  shock  have,  however,  been  much  lessened 
since  anaesthetics  have  been  generally  administered  in  operative  surgen. 
Anaesthesia,  however,  does  not  remove  the  physical  impression  produced  on 
the  system  by  a severe  mutilation  ; hence  the  influence  ot  a serious  am 
nrolono-ed  operation  is  still  manifested  in  the  production  of  shock,  of  collapse, 
La  of° slow  recovery,  even  though  the  patient  have  suffered  no  actual  pain. 
Certain  operations  appear  to  exercise  a peculiar,  depressing  effect  on  the  nervous 
system,  even  though  no  pain  be  experienced.  Thus,  in  castration,  at  the 
moment  of  the  division  of  the  spermatic  cord,  the  pulse  will  smk  markedl} , 
even  though  the  patient  have  been  fully  anaesthetised.  So  much  is  this  the 
case,  that  it  is  well  at  that  moment  to  suspend  the  administration  of  the 

without  any  tangible  local  or  constitutional  disease  is  an  occa- 
sional  cause  of  death  after  severe  operations;  more  particularly  111  d(j1 c 
females  in  feeble  or  debilitated  subjects,  in  those  who  have  lost  much  blood, 
or  who  have  become  weakened  by  protracted  suppuration  A arge  number 
of  the  deaths  formerly  recorded  as  due  to  exhaustion  were  doubtless  the  effect 
ot  "uing  Jm  the  absorption  of  putrid  matter  from  unclean  and 

may  destroy  the  patient  by  inducing  syncope 
that  mav  be  immediately  fatal ; or  by  increasing  the  influence  of  the  shock  so 
J it  he  Lnnot  rally  ; or,  by  weakening  him  and  lowering  his  vitality  it  may 
rendei  Mm  more  lilble  to  be  affected  by  unhealthy  inflammations  and  septic 

■nvnr'pssps  which  frequently  terminate  fatally.  , 

p Dnriim  the  performance  of  an  operation,  htemorrhage  should,  as  much  as 
D Up  he  in-evented  • the  operation  itself  is  a cause  of  depression,  and  any 
possible,  be  p ’iously  aggravates  this.  It  is  in  these  secondary  and 

great  Mss  J ^ of  excessive  haemorrhage  lies.  Blood  is 

indirect  effec  * “ ^ losfc&  it  is  not  easily  replaced,  more  especially  m 
a very  complex  A , ^ of  life>  ifcs  excessive  loss  may  permanently 

advanced  yea  . . ‘ J 1 PoHpnts  who  have  lost  much  blood  make 

impair  the  nd  “ “Lascs  , and  not  uufre- 

8l0W  at  the  end  of  two  or  threl  weeks,  from  some  visceral  complication, 

quently  die  at  the  end  tban  frora  it8  immcdiately  dangerous  con- 

In  fact,  it  s m y,  . of  Mood  a(.  m operation  proves 

sequences,  that  the  loss  o o i'morrhage  occurs  a few  hours,  or  a day 
injurious  to  the  patient  When hmmormg  ^ impcrfcct  ligature  of  the 

or  two,  after  an  operation,  ‘ plr  the  settino-in  of  reaction,  which  had 

vessels,  or  from  arteries  b lending  rftei  s“Xe“Xence  of  the  shock  of 
not  furnished  blood  whilst  the  pa  ten  ‘ -t  uofc  ^frequently  happens 

operation.  On  recovery  from  a'u^  little’ or  no  blood  whilst  the  patient 
that  arteries  begin  to  spout  whrch  yudde « « ™ hxmonlu,ge  is  of  far 

was  in  a state  of  anmsthesra  In  t * “‘when  it  occurs  at  a later  period,  in 
less  moment,  and  less  frequently  ■ > ■ wound,  and  frequently  in 

consequence  of  - £ gteXnfAive  p— 

association  with  Mca  i , fcj  aftcr  operations,  except  in  the 

Gangrm  is  not  a common  cause  of  dea^mte  ^P  ^ .fc  occurs  in 

phagedenic  form  m P ^ mQsfc  caseS)0f  faulty  hut  prevent- 

civil  hospital  practiccit  f ’ . in  any  institution  is  the  direct 

mtSraXfS  'a  conclusive  proof  of,  neglected  or  defective  sanitary 
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arrangements.  In  the  local  form  it  may,  however,  occur  without  being  the 
result  of  want  of  hygienic  precautions,  from  purely  local  conditions,  as 
in  a limb  from  excessive  traumatic  violence,  or  in  a strangulated  hernia  in 
consequence  of  prolonged  strangulation  of  the  gut  before  operation. 

Tetanus  but  rarely  occasions  death  after  operations  in  this  country.  Wien 
it  does  occur,  it  is  more  frequently  after  the  lesser  than  after  the  greater 
operations  that  it  developes  itself. 

Internal  Inflammations  of  an  acute  and  active  character  may  carry  off  the 
patient  after  an  operation  in  two  ways.  Inflammation  of  this  kind  may  have 
existed  antecedently  to  the  operation,  being  the  disease  for  which  it  is  per- 
formed ; and,  being  unchecked  by  the  operation,  may  continue  its  course  and 
destroy  life,  dims,  when  a child  dies  after  tracheotomy  for  croup,  death  is 
not  in  general  occasioned  by  the  operation,  but  by  the  extension  into  the  lungs 
of  the  disease  for  which  it  has  been  performed.  Or  the  inflammation  may 
be  the  consequence  of  the  operation  ; as  when  peritonitis  occurs  after  the 
operation  for  strangulated  hernia,  or  meningitis  after  the  skull  has  been  trephined. 
But  it  is  not  by  the  action  of  any  of  these  direct  results  that  an  operation 
usually  proves  fatal.  In  the  great  majority  of  instances,  death  is  occasioned 
m a more  indirect  manner  by  the  development  of  pyrnmic  or  erysipelatous 
inflammations,  to  which  a neglect  of  hygienic  laws  acts  as  a powerful  pre- 
disposing cause.  1 

Septic  chsease,  in  one  or  other  of  its  forms,  was  certainly  the  most  frequent 
cause  oi  death  after  operations,  more  particularly  in  large  towns.  Closely 
allied  to  pyaemia  and  septicaemia,  frequently  co-existing  with  them,  and  havino- 
thc  same  predisposing  causes,  are  the  various  diffuse  inflammations,  whether 
assuming-  the  form  of  erysipelas,  of  phlebitis,  or  of  inflammation  of  the 
absorbents,  which  are  the  dread  of  surgeons  and  the  scourge  of  hospitals 
it  was  to  •pyaemia,  and  to  these  various  allied  processes,  that  at  least  three-fourths 
ot  the  deaths  after  operations  were  formerly  due.  This  proportion  has,  how- 
ever, been  greatly  reduced  of  late  years  by  improved  methods  of  treating 

It  rt’  3r  1 attentioii  to  the  sanitary  arrangements  of  our  hospitals* 

s m the  production  of  these  diseases  that  an  impure  blood,  loaded  with 
, ite  materials,  retained  through  habitual  disregard  of  the  ordinary  rules  of 
health  or  through  defective  elimination  by  the  kidneys  and  skh^acts  as  a 
potent  predisposing  cause.  In  these  circumstances,  it  is  not  the’ extent  of 
ie  wound  that  determines  the  dangerous  results.  A mere  breach  of  surface 
however  trivial,  is  sufficient  to  form  a starting  point  for  these ^morbffi  1 

fatal*8'  If  TC)  0f  fcho  the  amputation  of  a toe  may  be  as 

fea  , . tha  / the  thigh,  or  the  removal  of  a small  atheromatLrLt  0 

a*'r*i  ‘he  «*«>*««»< 

haemorrhage.  * ^ °perafcl0ns  being  the  increased  risk  from  shock  and 

T’0!01*  in  » TOI"a  *«•  or  without  oon- 

fcho  influence  of  those  loiil  ''A  ''  ‘'“'doped  by  direct  contagion,  or  under 

diphtheria  to  annear  in  H h'demicsor  constitutional  influences  that  cause- 

Z tSe  irZ,  “ ,the  fr,oes-  Whe“  » ™und  becomes  affected  in  this 

swollen  £ , f m!egl'me?  f°r  “me  little  distance  around  are 

coverS  wlih  f’  i01 AJe<V  1;C!.colo“-;  «»  surface  of  the  wound  is 

febrile  syiuntonw^f1,  I,  «\"tC  ‘01’  ,"'llcl'  Cllul,0t  1,0  cleaned  off,  and 

y 1 toms  ot  a low  type  develope  themselves. 
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PREPARATION  FOR  OPERATION. 

The  Surgeon,  being  convinced  of  the  necessity  of  having  recourse  to  an 
operation,  should  fully  and  unreservedly  lay  before  his  patient  the  state  oi  the 
case,  and,  if  necessary,  give  the  reasons  that  render  it  imperative,  in  order  to 
obtain  his  consent  and  that  of  his  family.  In  the  event  of  the  patient  refusing 
to  submit,  what  course  should  the  Surgeon  pursue  ? In  this  he  must  be  guided 
partly  by  the  nature  of  the  proposed  operation  ; and  partly  by  the  state  of  the 
patient,  and  his  capability  of  forming  a correct  judgment  of  his  case.  If  the 
operation  be  one  of  expediency,  merely  for  the  relief  of  an  infirmity  or  the 
removal  of  an  ailment  which  does  not  directly  jeopardise  life,  most  certainly  no 
Surgeon  would  think  of  undertaking  it  without  the  full  consent  of  his  patient. 

If,  on  the  other  hand,  it  be  an  operation  that  is  imperatively  necessary  for  the 
preservation  of  life,  in  which  the  delay  of  a few  minutes  or  hours  maybe 
fatal  to  the  patient,  as  in  one  of  the  four  cases  of  extreme  surgical  urgency , 
viz.,  dangerous  haemorrhage,  asphyxia,  over-distended  bladder,  or  strangulated 
hernia,  and  where  the  patient,  unaware  of,  or  incapable  of  being  made 
to  understand,  the  necessity  for  immediate  action,  is  unwilling  to  assent 
to  the  proposal,  the  Surgeon  will  truly  be  placed  in  a dilemma  of  anxious 
responsibility— between  allowing  the  patient  to  fall  a sacrifice  to  Ins  obstinacy, 
ignorance,  or  timidity,  and  attempting,  perhaps  unsuccessfully,  to  rescue  him 
without  his  own  consent  from  inevitable  death.  I believe  the  proper  course  tor 
the  Surgeon  to  pursue  under  such  circumstances,  is  to  judge  for  the  patient  in 
a matter  on  which  he  is  clearly  unable  to  form  an  opinion,  and  to  compel  him, 
so  far  as  is  legal  and  practicable,  to  submit  to  the  necessary  steps  for  the 
preservation  of  his  life,  or  to  put  him  under  anesthetics,  and,  when  he  is 
unconscious,  to  perform  any  operation  that  may  be  necessary.  In  the  event  of 
the  patient  being  insensible,  as  after  an  injury  of  the  head,  the  Surgeon  mils 
necessarily  take  upon  himself  to  act  as  the  case  requires.  Children  cannot  be 
considered  capable  of  giving  an  opinion  as  to  the  propriety  of  an  operation  ; 
the  consent  of  the  parents  is  here  necessary,  and  quite  sufficient ; and,  in  their 
absence,  the  case  being  an  urgent  one,  the  Surgeon  must  stand  in  loco  paren  tis, 

and  take  all  responsibility  upon  himself.  , , 

These  points  having  been  determined,  the  patient  should,  if  possi  Me, 
Prepared  for  the  Operation.  In  a great  number  of  cases  requiring  operation, 
as  strangulated  hernia,  bad  compound  fracture,  &c„  no  time  is  allowed  for 
preparation,  but  the  Surgeon  must  at  once  submit  the  patient  to  the  kmte, 
whatever  the  state  of  his  constitution  may  be.  But  in  the  more  chronic  cases, 
time  is  given  for  improving  the  constitution.  This  preparation  mus  not 
consist  in  any  routine  system  of  purging  and  starving,  which  is  lll  ca1^1,  _ 

to  support  the  constitution  against  the  call  that  will  be  made  upon  its  powers  , 
nor,  on  the  other  hand,  in  blindly  adopting  a tonic  or  stimulating  regimen ; 
but  in  adapting  our  means  to  the  condition  of  the  patient  and  the  natui  < 
the  operation  to  be  performed.  The  tendency  to  erysipelas,  PJ™,  and 
diffuse  inflammations  generally,  is  materially  lessened  p suppoi  in& 
patient’s  strength,  by  means  of  a nutritious  diet,  previously  to  the  performance 
Ke  operation  Indeed,  in  many  of  the  more  severe  injuries  and  surgical 
diseases  it  is  only  by  the  use  of  a nutritious  diet,  and  by  the  administration 
of  tonics  quinine,  or  iron,  and  stimulants,  often  in  large  quantities,  that  the 
be  brought  into  . condition  to  bear  the  **  «d 
pressionof  the  operation.  This  is  more  particularly  the  case  with  hospital 
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patients  of  bad  constitution,  who  have  met  with  serious  accidents,  followed  by 
much  suppuration  and  fever.  In  the  more  chronic  cases,  the  time  should  be 
seized  for  the  operation  when  the  temperature  of  the  body  is  not  too  high,  when 
the  secretions  are  free,  the  tongue  clean,  and  the  action  of  the  skin  and  kidneys 
healthy  : and,  above  all,  the  mind  should  be  kept  tranquil  and  hopeful, 
being  allowed  to  dwell  as  little  as  possible  upon  the  impending  event.  In 
many  operations,  as  those  on  the  rectum  and  urinary  organs,  or  in  those  of 
a plastic  character,  special  modes  of  preparation  are  required,  which  will  be 
discussed  when  we  come  to  treat  of  the  operations  in  detail. 

The  Surgeon  himself  must  always  feel  the  heavy  responsibility  that  hangs 
over  him  during  the  performance  of  a great  operation — “ at  that  moment 
when,”  as  Dr.  Grant  has  elegantly  said,  “ Death  everywhere  surrounds  his 
knife  as  he  is  endeavouring  to  convey  all  his  knowledge  to  its  point.”  But 
having  carefully  considered  each  successive  step  of  the  operation,  provided  for 
■every  emergency  that  can  by  any  possibility  arise  in  the  course  of  it,  and 
trusting  in  Him,  from  whom  all  knowledge  is  derived,  to  strengthen  his  judg- 
ment and  guide  his  hand  aright,  he  will  proceed  to  the  performance  of  his 
duty  with  self-reliance,  and  in  the  full  confidence  of  being  able  to  effect  all  that 
Art  can  accomplish. 

EMPLOYMENT  OP  ANAESTHETICS. 

It  is  reasonable  to  believe  that  the  prevention  of  pain  in  surgical  opera- 
tions has  been  an  object  of  solicitude  to  Surgeons,  as  well  as  to  patients, 
from  the  earliest  ages  : and  narcotics  of  various  kinds  have  at  different 
times  been  employed  with  this  mew.  But  the  effect  of  these  was  so 
uncertain — their  after-consequences  perhaps  so  injurious — that  no  per- 
manent reliance  was  placed  upon  them.  The  first  endeavour  to  induce 
anaesthesia  by  the  inhalation  of  vapours  is  stated  to  have  been  made  in  the 
thirteenth  century  by  Theodoric,  who  recommended  that  a “ Spongia  Somnifera,” 
impregnated  with  spirituous  extracts  of  various  narcotic  substances,  should  be 
held  to  the  nostrils  till  sleep  was  induced  ; and  that  after  the  operation  the 
patient  should  be  roused  by  the  use  of  vinegar  or  fenugreek.  It  was  not, 
however,  till  the  commencement  of  this  century  that  any  serious  attempts 
were  made  in  this  direction.  The  discovery  of  the  remarkable  properties 
■exercised  on  the  nervous  system  by  the  inhalation  of  nitrous  oxide,  then  led 
Sir  Humphry  Davy  and  others  to  entertain  hopes  that  it  might  be  used  as  a 
means  of  relieving  pain  during  surgical  operations.  Experiments  were  made 
with  the  gas  with  this  view,  but  they  did  not  prove  altogether  satisfactory, 
and  its  administration  was  abandoned,  except  as  a means  of  amusement. 

It  is  needless  to  do  more  than  allude  to  such  means  as  the  compression  of 
the  nerves  of  the  limb,  as  recommended  by  Moore — the  employment  of  exces- 
sive venesection,  as  adopted  by  Wardrop — or  the  production  of  insensibility  by 
mesmerism  by  Esdaile  and  others.  These  means  of  inducing  anaesthesia  were 
either  inefficient,  dangerous,  or  chimerical. 

It  was  not  until  1844  that  a serious  attempt  was  again  made  to  introduce 
insensibility  by  inhalation  during  operations  : and  to  the  Americans  is  un- 
doubtedly due  the  honour  of  having  established  the  practice  of  Anaesthesia 
in  Surgery.  In  that  year  Horace  Wells,  a dentist  of  Hartford,  Connecticut, 
inhaled  the  nitrous  oxide  gas  with  a view  of  rendering  himself  insensible 
dining  the  extraction  of  a tooth  ; and,  finding  the  experiment  succeed,  re- 
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peated  it  on  several  of  Ids  patients.  Its  success  was  not,  however,  constant ; 
and  having  failed  in  several  cases,  he  seems  to  have  given  up  the  attempt.  In 
184(5  Dr.  Morton,  a dentist,  and  a pupil  of  "Wells,  used  the  vapour  of  ether 
instead  of  the  nitrous  oxide  gas  ; and,  having  succeeded  in  extracting  several 
teeth  painlessly,  applied  to  the  authorities  of  the  Massachusetts  General 
Hospital  at  Boston  for  permission  to  administer  it  to  a man  from  whom  Dr. 

J.  C.  Warren  was  about  to  remove  a tumour  of  the  neck.  The  result  was 
most  successful.  The  news  of  this  great  discovery  was  immediately  sent  to 
England,  where  the  first  operations  on  patients  anaesthetised  by  the  inhalation 
of  ether,  were  performed  at  the  University  College  Hospital  by  Liston,  who 
amputated  a thigh  and  tore  out  an  ingrowing  toe-nail  without  any  suffering 
to  the  patient.  At  these  operations  I was  present  ; they  were  performed  on 
Dec.  22,  1846  ; and  from  that  time  the  use  of  anaesthetics  has  been  established 
in  surgical  practice  in  every  civilised  country. 

For  more  than  a year,  sulphuric  ether  was  the  only  agent  habitually  used 
for  inducing  anaesthesia.  But  during  the  whole  of  this  period  many  profes- 
sional men  were  busy  with  experiments  on  the  anaesthetic  influence  of  various 
kinds  of  vapours  ; and  in  November,  1847,  Professor  Simpson,  of  Edinburgh, 
published  an  account  of  the  anaesthetic  properties  of  chloroform.  In  this 
country  this  agent  soon  came  to  be  generally  employed,  although  ether  held 
its  ground  with  the  American  surgeons,  by  most  of  whom  it  has  always  been 

preferred  to  chloroform.  , 

The  employment  of  Anaesthetics  in  Surgery  is  undoubtedly  one  of  the 
greatest  boons  ever  conferred  upon  mankind.  To  the  patient  it  is  invaluable 
in  preventing  the  occurrence  of  pain,  and  to  the  Suigeon  in  relieving  him 
from  the  distress  of  inflicting  it.  Anaesthesia  is  not,  however,  an  unmixed 
o-ood.  Every  agent  by  which  it  can  be  induced  produces  a powerful  impres- 
sion on  the  system,  and  may  occasion  dangerous  consequences  when  too  freely 
or  carelessly  given  ; and,  even  with  every  possible  care,  it  appears  certain  that 
the  inhalation  of  any  aims  the  tic  agent  is  in  some  cases  almost  inevitably 
fatal.  We  cannot  purchase  immunity  from  suffering  without  incurring  a 
certain  degree  of  risk  from  the  very  agent  which  gives  us  ease.  There 
can  be  little  doubt  that  many  of  the  deaths  that  have  followed  the  in- 
halation of  Anaesthetics  have  resulted  from  want  of  knowledge  or  of  due 
care  on  the  part  of  the  administrators ; yet,  whatever  precautions  be  taken, 
there  is  reason  to  fear  that  a fatal  result  must  occasionally  happen.  11ns 
immediate  risk,  which  is  very  small,  is  more  than  counterbalanced  by 
the  immunity  from  other  dangers  which  used  formerly  to  occur  during 


1 There  is,  however,  another  question  in  relation  to  Anaesthetics  which 
deserves  the  most  serious  consideration  on  the  part  of  the  Surgeon  ; viz.,  o 
they  influence  the  rate  of  mortality  after  operations  ? On  this  point  there 
is  conflicting  testimony.  Simpson  has  published  statistics  to  show  that  the 
mortality  after  operations  has  lessened  since  the  introduction  of  chloro  oim. 
J Arnott,  on  the  other  hand,  adduces  figures  to  prove  that  it  has  material  > 
increased,  in  amputation  by  12,  in  lithotomy  by  as  much  as  28  per  cent  I •» 
inclined  to  believe  that  the  rate  of  mortality  has  increased  since  the  use  of 
Anesthetics  in  operative  surgery.  But  is  this  increase  a toother,  oi  111^^ 
to  any  decree,  due  to  any  effect  produced  on  the  system  by  the  inha  a 
Anesthetics  ? Is  it  not  in  reality  rather  the  indirect  than  the  direct  result 
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of  the  employment  of  Anaesthetics  ? May  it  not,  in  some  measure  at  least,  be 
owing  to  operations  being  often  performed  in  very  doubtful  or  extreme  cases, 
now  that  they  can  be  done  painlessly,  when  formerly  the  suffering  inflicted 
would  have  deterred  the  Surgeon  from  proposing,  or  the  patient  from  acceding 
to,  their  performance  ? A surgical  operation  was  formerly,  from  the  pain 
attending  it,  looked  upon  as  a more  serious  affair  than  it  is  at  the  present  day, 
and  surgeons  were  not  willing  to  inflict  suffering  unless  there  were  a good 
prospect  of  a successful  issue.  Now,  however,  that  the  most  serious  operations 
can  be  performed  without  any  consciousness  of  suffering,  the  Surgeon,  in  his 
anxiety  to  give  his  patient  a chance  of  life,  may  not  unfrequently  operate  for 
disease  or  injury  that  would  otherwise  necessarily  and  speedily  be  fatal,  and 
which  formerly  would  have  been  left  without  an  attempt  at  relief.  But  there 
is  another  cause  that  may  account  for  this  increased  rate  of  mortality.  During 
the  first  thirty  years  after  the  introduction  of  Anaesthetics,  the  actual  number 
of  operations  performed  in  hospitals  enormously  increased,  probably  in  a great 
measure  owing  to  their  employment.  Hence  hospital  wards  became  more 
crowded  than  formerly  with  f severe  operation-cases,  and  the  causes  of  septic 
diseases  became  much  more  rife,  those  diseases  more  frequent,  and  the 
mortality  proportionately  augmented.  At  the  present  time,  owing  to  im- 
proved treatment  of  wounds,  and  better  sanitary  arrangements,  the  mortality 
after  operations  is  lower  than  it  has  ever  been  before. 


Making,  however,  all  allowance  for  the  extension  of  operative  Surgery  to 
extieme  cases  that  were  formerly  not  thought  to  come  within  its  range,  I 
cannot  but  think  that  chloroform  does  exercise  a noxious  influence  on  the 
constitution,  and  does  lessen  the  prospect  of  recovery  in  certain  states  of  the 
sj  stem,  more  especially  when  the  blood  is  in  an  unhealthy  state.  In  such 
circumstances,  the  depressing  influence  of  chloroform  appears  to  me  to  act 
injuiiously  ; the  patient  does  not  rally  well  after  the  operation,  and  immunity 
from  suffering  is  purchased  by  a lessened  chance  of  recovery. 

Anaesthesia  by  the  Administration  of  Chloroform  is  best  commenced 
before  the  patient  leaves  his  bed.  The  chloroform  should  never  be  given  but 
oy  a person  accustomed  to  its  use,  and  on  whose  capability  the  Surgeon  has 
full  reliance  ; as  nothing  is  more  embarrassing  during  an  operation,  than  to 
have  any  doubt  about  the  chloroform  being  properly  administered.  ' It  must 
not,  however  be  imagined  that  it  can  be  safely  given  only  by  a specialist. 
-Hvery  student  before  leaving  the  hospital  may  easily  make  himself  sufficiently 
acquainted  with  the  details  of  its  administration  to  enable  him  to  give  it  with 
perfect  safety,  provided  he  pays  undivided  attention  to  what  he  is  doing  and 
does  not  allow  Ins  mind  to  be  diverted  by  watching  the  operation  or  by  attempt- 
to  act  both  as  anaesthetist  and  assistant.  Before  administering  any 
anesthetic,  the  patient  should  be  asked  if  he  wears  false  teeth,  and  if  so,  they 

bn  mio.n’em°VecL  , artiGle  °f  Cl0fchin§-  about  tbe  neck,  chest,  or  waist, 

■ ci  ,,  k cause  interference  with  respiration  or  circulation  must  be  relaxed, 

fo rin  n Pa1tlenfc1  theU  placed’  lf  P°ssible>  ^ the  recumbent  position.  Chloro- 
I ] m‘p  Hi  a mmistered  in  many  different  ways,  either  on  lint  or  on  a hand- 

whb'rii  ,OT  !'r0UgU  aU  iubaler  of  somc  ^nd.  The  following  is  the  way  in 
aniri  Vi  hi  a 01  r °!m  .may  mosfc  be  given  on  lint  or  a handkerchief,  without 

and  onimicf0  <Ulr  \m<  ‘ _()u  a piece  of  folded  lint,  about  three  inches  square, 

the  lint  is  th*  *1  n'lT  d°ublcs’  about  a drachm  of  chloroform  is  poured  ; and 
en  held  at  a distance  of  about  three  inches  from  the  nose  of  the 
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patient,  so  as  to  permit  a very  free  admixture  ot  air  with  the  first  lew  inhala- 
tions of  the  vapour.  After  the  lapse  of  about  hall  a minute,  the  lint  is 
brought  nearer  to  the  patient’s  nose,  to  within  a distance  ol  peihaps  an  inch, 
being  never  allowed  to  touch — for,  apart  from  any  other  danger,  it  nu\ 
blister  the  skin  ; at  the  same  tune  a porous  towel,  not  doubled,  is  lightly  laid 
over  the  lace  of  the  patient  and  the  hand  of  the  operator,  so  as  to  limit  the 
escape  of  the  chloroform-vapour,  but  not  to  prevent  the  admission  ol  air. 
During  the  whole  time,  it  is  the  duty  of  the  administrator  to  keep  his  hand 
on  the  pulse,  to  watch  the  breathing,  and  occasionally  to  examine  the  pupils  of 

the  patient.  . . 

The  method  just  described  has  been  shown  by  experience  to  be  one  ol  tne 
most  practically  useful  modes  of  administration,  and  to  be  quite  as  sale  as  an) 
other.  A committee  of  the  Medical  and  Chirurgical  Society  of  London,  which 
reported  on  the  administration  of  chloroform  in  18G4,  determined  that  4A  per 
cent,  is  the  maximum  amount  of  the  vapour  which  can  safely  be  mixed  with 
the  air  the  patient  inhales.  Lister  has  shown  by  experiment  that  the  propor- 
tion given  off  from  a folded  piece  of  lint,  used  as  above  described,  is  far  below 
this,  and  there  is  therefore  no  necessity  for  the  use  of  the  complicated  and 
ingenious  inhalers  which  have  sometimes  been  recommended.  Mr.  Clover,  to 
whom  we  are  indebted  for  the  most  accurate  and  scientific  of  these  instru- 
ments, used  it  himself  many  thousands  of  times  without  an  accident  of  any  land; 
but  it  is  highly  probable  that  so  careful  and  skilful  an  administrator  would 
have  obtained  equally  good  results  had  he  used  merely  a piece  of  lint  as  abo\e 
described  Whatever  leads  the  administrator  to  rely  upon  anything  but 
careful  and  continuous  observation  of  the  symptoms  of  the  patient  is  an  evil 
in  the  administration  of  chloroform,  and  all  inhalers  have  a tendency  to  co 
this.  The  only  merit  that  can  be  claimed  for  any  form  of  inhaler  is  that  the 
mixture  of  chloroform  and  air  given  is  of  constant  strength,  whereas,  when 
administered  on  lint,  the  vapour  given  off  is  most  powerful  immediately  aftei 
the  lint  has  been  wetted  with  the  anaesthetic,  and  gradually  diminishes  i in 
strength  as  the  administration  continues.  This,  may  be  obviated  by  the  fo  - 
lowing  plan,  which  is  now  recommended  by  Lister  in  the  place  ot  that 
formerly  advocated.  Put  one  corner  of  a stiffish  towel  over  the  face  m such 
a way  that  the  point  is  over  the  chin ; opposite  the  forehead  gather  up  the 
towel  in  three  or  four  puckers,  and,  if  necessary,  pass  a pm  through  them  ; 
there  is  thus  produced  a concave  mask,  which  covers  tolerably  acciuate  1)  the 
mouth  and  nose.  By  allowing  a drop  or  two  of  chloroform  to  M [ upon  it 
from  a drop-bottle  every  few  seconds,  the  central  pai  is  vcp  cons  . 
over  an  area  about  two  inches  in  diameter. . By  this  means  a dose  of 

practically  constant  strength  can  be  easily  administered. 

The  principal  points  to  be  attended  to  during  the  inhalation  of  this  potent 
agent  arc,  that  it  be  not  given  too  suddenly,  nor  m too  concentrated  a fc  , 
and  that,  whilst  under  its  influence,  the  patient  be  not  raised  into  the 
erect  or  sitting  position.  If  lint  be  used,  it  may  be  too  much  saturated,  and 
he  held  too  closely  applied  to  the  mouth  and  nostrils,  so  that  the  patient 
mav  not  be  able  to  get  sufficient  air,  and  may  speedily  become  partially 

asphyxiated,  choking  violently,  struggling  to  get  free, 
in  the  face.  Care  should  be  taken  not  to  compress  the  abdomen  i m 
holding  the  patient ; for,  as  the  respiration  becomes  chiefly  or  wholly Jaa- 
phragmatic,  it  may  be  seriously  interrupted  by  any  pressure  on  the  abdomm. 
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■wall.  Whilst  under  the  influence  of  chloroform  the  patient  should  never  be 
raised  up,  as  has  just  been  stated  ; for,  as  this  agent  exercises  a powerful 
sedative  action  on  the  heart,  sudden  and  perhaps  fatal  syncope  may  ensue 
from  putting  the  patient  into  the  erect  position.  Hence,  also,  it  is  dangerous 
to  administer  it  in  those  operations  that  require  to  be  performed  whilst  the 
patient  is  erect.  It  should  never  be  administered,  except  in  cases  of  great 
emergency,  to  a patient  who  has  eaten  anything  within  three  or  four  horns, 
lest  it  induce  vomiting  of  the  partially  digested  meal.  On  the  other  hand, 
the  patient  should  not  be  exhausted  for  want  of  food,  as  may  happen  if  the 
operation  be  performed  early  in  the  morning.  Thus,  if  9‘30  be  the  hour  fixed, 
he  should  have  a cup  of  strong  beef-tea,  or  a raw  egg  beaten  up  in  tea,  or 
some  such  light  and  easily  digested  nourishment  at  6 ’30  o’clock.  With  clue 
caution,  it  may  be  given  with  perfect  safety  to  individuals  of  all  ages.  I have 
operated  on  infants  less  than  a week  old,  as  well  as  on  octogenarians,  under  its 
influence.  In  administering  it  to  young  children,  Snow  recommended  its 
dilution  with  rectified  spirit,  but  this  is  unnecessary. 

The  effects  of  the  administration  vary  considerably  until  different  patients. 
Occasionally  the  patient  becomes  unconscious  as  quietly  as  in  the  natural 
process  of  going  to  sleep.  More  commonly  the  first  sensation  produced  is  a 
feeling  of  warmth  at  the  pit  of  the  stomach.  This  is  followed  by  some  choking- 
sensation  and  violent  beating  of  the  heart,  with  noises  in  the  head.  At  this 
period  the  patient  begins  to  lose  self  control.  He  talks  excitedly,  but  not 
absolutely  incoherently,  and  the  struggling  which  frequently  takes  place 
assumes  the  form  of  efforts  to  remove  the  chloroform  from  his  face,  or  to 
escape  from  the  hands  of  the  Surgeon  and  his  assistants.  At  this  time  the 
pulse  is  quicker  and  more  forcible  than  natural,  the  respiration  is  hurried  and 
deep,  the  pupil  acts  readily  to  light,  the  face  becomes  flushed,  and  if  the 
struggling  is  violent,  it  may  become  purple  and  turgid.  The  patient  fre- 
quently remembers  the  struggle  with  the  administrator  during  this  stage,  and 
the  Surgeon  and  his  assistant  should  avoid  any  unguarded  expression  which 
might  leave  on  the  patient’s  mind  an  idea  that  he  was  roughly  used.  This 
period  of  excitement  is  quickly  followed  by  loss  of  consciousness.  The  strug- 
gling may  still  continue,  but  the  movements  are  purposeless,  and  such  words  as 
he  utters  are  disconnected  and  incoherent.  At  this  stage,  a violent  tonic 
contraction  of  every  muscle  in  the  body  may  take  place ; respiration  is  arrested, 
and  the  face  becomes  dusky.  It  is  wiser  not  to  force  the  chloroform  when 
this  condition  is  present.  If  the  lint  be  removed  from  the  face  for  a few 
seconds  the  spasm  ceases,  and  a few  good  deep  respirations  remove  the  lividity 
of  the  face,  when  the  administration  may  be  recommenced  without  danger. 
i-Lore  commonly  the  stage  of  excitement  is  followed  directly  by  that  of  com- 
plete insensibility,  a few  deep,  hurried  respirations  separating  the  two.  The 
ace  now  becomes  pale  but  not  livid,  the  respiration  is  regular,  slow,  and 
a ov,  ic ; pu  so  falls  in  frequency  and  force,  all  the  voluntary  muscles  be- 
xmu  accic  , and  reflex  movements  can  no  longer  be  induced  by  pinching  the 
' "''Y'1,  0110  lng  the  conjunctiva.  The  pupil  is  at  first  contracted,  but  after- 
niim?  - \Vldely  dilafced  ;llld  insensible  to  light;  and  this  is  a sign  that  the 

1 mm  Y Yn  1<l8  dccn  pushed  to  the  furthest  limits  consistent  with  safety, 
dinfolv'T  -r  e ®YsPerL<^ed  till  the  pupil  agaiu  responds  to  light.  Imme- 

deci)  aivesHui-  hl8  stage  !s  reached  the  patient  may  snore  loudly;  but  in 
1,1  JSIa>  ^10  respiration,  being  slow,  shallow,  and  chiefly  diaphrag- 
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matic,  is  usually  not  sufficiently  violent  to  produce  any  sound.  What  may  be 
called  the  healthy  snoring  of  deep  anaesthesia  must  be  distinguished  from  the 
loud  inspiratory  stertor  indicative  of  spasmodic  closure  of  the  glottis.  The 
latter  is  a sign  of  danger  and  necessitates  the  immediate  removal  of  the 
chloroform  until  the  spasm  has  passed  oft-  and  has  been  followed  by  three  or 
four  healthy  respirations.  When  fully  anaesthetised,  the  patient  is  at  the 
verge  of  death,  and  requires  the  most  careful  watching  by  the  person  who 
administers  the  chloroform  ; his  fingers  should  be  kept  constantly  on  the 
temporal  artery,  as  the  most  convenient  point  for  feeling  the  pulse,  and  his 
eyes  should  not  be  taken  away  from  the  coiuitenance  of  the  patient.  He  must 
watch,  on  the  one  hand,  for  lividity  indicative  of  impending  asphyxia,  and  on 
the  other,  for  pallor  showing  feebleness  of  the  heart’s  action.  The  breathing 
must  be  carefully  observed,  and  the  administrator  must  not  be  content  with 
seeing  that  the  movements  of  respiration  continue,  but  must  feel  with  his 
hand  that  air  is  actually  passing  in  and  out,  as  in  spasmodic  closure  of  the 
glottis  the  respiratory  movements  continue  regularly  for  some  time  after  air 
has  ceased  to  enter.  Many  accidents  doubtless  arise  from  the  patient  being 
thus  allowed  to  become  partially  asphyxiated,  and  the  heart’s  action  greatly 
enfeebled  ; and  when,  as  usually  happens,  the  spasm  passes  off  and  is  followed 
by  a deep  inspiration,  instead  of  pure  air,  which  is  so  greatly  needed,  a 
concentrated  dose  of  chloroform  vapour  is  supplied,  which  suddenly  checks 
the  action  of  the  weakened  heart. 

If  the  inhalation  of  chloroform  have  been  suspended,  great  care  should  be 
taken  when  its  administration  is  recommenced,  lest  the  already  enfeebled  heart 
be  entirely  overpowered  by  the  influence  of  a volume  of  vapour  suddenly 
given  in  a concentrated  form. 

It  should  be  borne  in  mind  that  it  is  not  necessary  in  all  operations  to 
administer  chloroform  to  the  same  extent.  In  all  the  greater  opeiations,  as 
amputations,  lithotomy,  and  the  ligature  of  arteries,  enough  should  be  given 
to  completely  paralyse  muscular  movement,  as  well  as  to  suspend  sensibility 
and  consciousness.  In  operations  for  hernia,  also,  and  all  other  proceedings 
implicating  the  abdominal  walls,  if  complete  muscular  relaxation  be  not 
induced,  great  inconvenience  and  not  a little  danger  may  result.  So,  also,  in 
very  painful  operations  about  the  anus  and  genital  organs,  a full  dose  of 
chloroform  should  be  given.  But  for  the  removal  of  many  tumours  about  the 
trunk,  or  in  many  of  the  minor  operations  on  the  extremities  and  about 
the  head  and  face,  muscular  relaxation  is  not  so  necessary  ; and  it  will  be  suffi- 
cient to  give  enough  chloroform  merely  to  suspend  sensibility  and  consciousness 


to  pain.  , . 

Death  from  Chloroform  may  occur  in  three  different  ways;  viz.,  by 
Coma,  by  Asphyxia,  or  by  Syncope ; through  the  brain,  the  lungs,  or  the 

When  death  occurs  by  Coma,  the  patient  is  heard  suddenly  to  breathe  stcr- 
torously;  he  becomes  livid  in  the  face,  and  is  convulsed  ; the  heart  beats 
until  the  last  moment  of  life,  and  death  appears  to  result  primarily  Bom  the 
circulation  of  dark  blood  through  the  nervous  centres.  Tins  form  of  death 
occurs  chiefly  in  individuals  who  are  epileptics,  or  who  arc  suffering  fiom 

advanced  kidney  disease.  , , » 

Death  by  Asphyxia  may  be  produced  in  three  ways.  1.  It  may  be  the  fa 
of  the  administrator,  sufficient  air  not  being  admitted  with  the  chloroform- 
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vapour  to  maintain  the  respiratory  function.  This  is  especially  apt  to  happen 
when  a patient,  being  semi-narcotised,  has  a piece  of  lint  saturated  with 
chloroform  suddenly  applied  to  the  mouth  and  nose,  the  heat  of  the  operator  s 
hand  and  of  the  patient’s  body  rapidly  producing  a large  volume  of  vapour.  2. 
Lister  describes  the  production  of  asphyxia  as  being  due  to  spasmodic  closure 
of  the  upper  opening  of  the  larynx,  the  folds  of  mucous  membrane  above  the 
apices  of  the  aryteenoid  cartilages  being  carried  forwards  till  they  are  in  contact 
with  the  base  of  the  epiglottis,  which  remains  erect  and  unchanged  in  position. 
This  theory  was  founded  on  observations  of  the  larynx  during  the  production 
of  that  peculiar  laryngeal  stertor  which  usually  precedes  the  stoppage  of  the 
respiration.  On  pulling  the  tongue  forcibly  forward,  the  aryteenoid  cartilages 
were  seen  to  be  drawn  backward,  and  the  opening  of  the  larynx  made  perfectly 
free  again  ; and  this  seemed  to  be  due  to  reflex  action  and  not  to  the  mere 
mechanical  act  of  drawing  the  tongue  forwards.  This  is  quite  possible  during 
anaesthesia,  as  the  reflex  functions  of  deglutition  and  respiration  are  not  affected 
by  chloroform  as  administered  for  a siu'gical  operation.  The  closure  of  the 
glottis  may  often  pass  unnoticed  till  the  pulse  stops,  as  the  heaving  of  the 
chest  may  go  on  for  some  time  after  air  has  ceased  to  enter  ; the  only  signs  of 
the  state  of  the  patient  being  the  gradually  increasing  lividity  of  the  face,  and 
the  fact  that  no  air  is  entering  or  coming  out  during  respiration,  which  can 
be  ascertained  by  feeling  with  the  hand  over  the  mouth.  Lister  is  of  opinion 
that  many  of  the  deaths  from  chloroform,  in  which  the  heart  has  been  said  to 
stop  first,  were  cases  of  this  kind.  Tie  insists  on  the  necessity  of  pulling  the 
tongue  forcibly  forwards  with  forceps,  and  not  merely  drawing  it  out  in  front 
of  the  teeth,  if  the  spasm  is  not  immediately  relieved  by  the  simpler  process 
recommended  by  Clover  of  pulling  the  chin  strongly  upwards.  3.  Asphyxia 
may  also  be  caused  by  the  impaction  of  half-digested  food  in  the  larynx  during 
vomiting,  and  false  teeth  have  also  been  known  to  slip  into  the  larynx  during 
the  administration  of  chloroform,  and  the  same  accident  has  happened  with 
the  gag  used  in  dental  operations. 

In  death  from  Cardiac  Syncope,'  the  patient,  after  a few  inspirations,  sud- 
denly becomes  pale  and  faint ; the  pulse  beats  in  a flickering  manner  a few 
times  and  then  ceases,  though  respiration  may  continue  : the  fatal  event  being 
evidently  due  to  paralysis  of  the  heart.  This  is  an  accident  that  may  occur 
to  individuals  who  are  depressed  either  by  mental  emotion  or  by  physical 


with  a fatty  heart.  It  is  best  guarded  against  by  giving  the  patient  a little 
stimulant,  as  brandy  or  ammonia,  before  commencing  the  inhalation. 

In  some  cases  death  has  occurred  from  syncope  suddenly  at  quite  an  early 
s age  of  the  administration,  and  when  a small  quantity  only  has  been  given, 
without  any  morbid  condition  being:  discernible  Oil  RXftmi  nn.fi rm  of  f.lin  linrlv 


debility  before  taking  the  chloroform  ; and  it  is  not  unfrequcntly  connected 


rare  instances  there  exists  an  idiosyncrasy,  owing  to  which  a small  quantity  of 
chloroform  acts  directly  upon  the  heart.  Lister  records  a case  of  exactly  the 

opposi  e condition,  in  which  the  patient  seemed  incapable  of  being  affected  bv 
oven  the  largest  doses. 


Effect3  of  Chloroform  may  developc  themselves  in  connection 
• ' 1 til  tile  head.  1,1  in  Tll.YlflQ  flV  f.lio  O n 1!  *l-i  i • * i i 
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air  admitted  at  the  time  when  the  vapour  is  inhaled  ; and  2,  on  the  state  of 
the  patient  as  to  age,  habit,  temperament,  and  digestion.  Old  people,  habitual 
spirit-drinkers,  and  those  of  a bilious  and  sanguine  temperament,  are  apt  to 
suffer  most.  The  condition  of  the  digestion  is  of  great  importance.  If  chloro- 
form be  given  too  soon  after  a meal,  injurious  results  arc  sure  to  follow  ; hence, 
it  is  best  administered  on  an  empty  stomach. 

Head-Complications  follow  the  administration  of  chloroform  chiefly  in  the 
aged.  In  them  headaches  and  stupor  not  unfrequently  supervene,  and  occa- 
sionally paralytic-  or  apoplectic  symptoms  will  develope  themselves  some  days 
after  the  anaesthesia.  In  young  and  nervous  women  hysterical  symptoms  often 
appear,  and  continue  for  some  hours  or  even  days  ; but  they  need  not  excite 


uneasiness. 

The  Lwicjs  probably  always  become  slightly  congested  during  the  adminis- 
tration of  chloroform.  But,  as  recovery  takes  place,  and  the  respiratory 
process  is  naturally  re-established,  the  pulmonary  vessels  unload  themselves, 
and  no  inconvenience  results.  The  process  is  greatly  facilitated,  and  the 
effects  of  chloroform  are  readily  got  rid  of,  by  desiring  the  patient  to  breathe 
several  times  fully  and  deeply  after  consciousness  returns.  In  some  cases 
the  lungs  do  not  unload  themselves  of  the  accumulated  blood  ; and  a process 
of  slow  asphyxia  may  set  in,  and  may  prove  fatal  in  a period  varying  from 
twenty-four  hours  to  four  or  six  days.  This  is  a frequent  occurrence  in  old 
patients  suffering  from  chronic  bronchitis  and  emphysema,  and  is  not  an 
uncommon  cause  of  death  after  operations  for  strangulated  hernia,  as  the 
strangulation  is  frequently  caused  by  violent  straining  in  coughing.  It  is 
also  especially  apt  to  happen  in  those  cases  in  which  it  becomes  necessan  to 
bandage  the  chest,  or  in  which  deep  respiration  is  attended  by  pain,  as  after 
amputation  of  the  breast.  Great  care  must,  therefore,  be  taken  not  to  con- 
strict the  chest-walls  too  tightly  after  such  operations. 

Irritability  of  the  Stomach,  attended  by  continual  nausea  and  vomiting,  is 
sometimes  a very  distressing  after-effect  of  chloroform,  and  may  be  pro- 
ductive of  most  serious  and  even  of  fatal  results.  It  is  less  likely  to  occm  if 
the  patient  can  be  left  undisturbed  and  allowed  to  sleep  off  the  effects  of  the 
chloroform.  In  many  instances  it  is  developed  by  the  patient  taking  the 
chloroform  too  soon  after  a meal,  and  is  then  purely  gastric,  and  usually 
occurs  early  in  the  administration.  In  other  instances  it  appears  to  be 
sympathetic  with  cerebral  disturbance  of  some  kind;  in  other  instances, 
again,  it  is  connected  with  kidney-disease.  But  in  any  case,  and  from  what- 
ever cause  arising,  it  is  a very  serious  symptom,  and,  if  it  continue,  o ten 
turns  the  scale  against  the  patient  by  the  exhaustion  to  which  it  gives  nse. 
It  is  best  treated  by  ice  or  weak  iced  brandy  and  sodawatei.  Stiong,  ice  , 
black  coffee  with  bromide  of  potassium  is  occasionally  useful,  and  m extreme 
cases  a mustard  plaster,  or  even  a blister,  to  the  epigastrium  maj  be  ti  let . 

In  certain  diseased  conditions  of  the  system  the  administration  of  chloroform 
requires  much  care  ; but,  as  a general  rule,  it  may  be  stated  that,  vhcne\er  t le 
constitutional  disease  has  not  advanced  to  such  a degree  as  to  contra-indicate  an 
operation,  chloroform  may  be  given.  In  the  early  stages  of  phthisis  it  ma} 
usually  be  safely  inhaled  ; but  in  some  cases  of  bronchial  irritation,  the  vapour 
is  apt  to  produce  troublesome  cough.  When  the  heart  is  diseased,  great  caution 
l necessary,  move  particularly  when  it.,  muscular  antotance  h»  tmde^ne 
fatty  degeneration  ; the  sedative  influence  of  the  chloroform  being  apt,  t - 
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1 circumstances,  to  produce  a sudden  depression  or  arrest  of  the  heart’s  action. 
In  many,  perhaps  the  majority,  of  the  cases  of  death  from  chloroform,  the  fatal 
event  has  been  traced  to  this  cause.  In  valvular  disease  of  the  heart,  I believe 
that  it  may  be  more  safely  given.  In  persons  who  are  epileptic,  and  in  those 
who  suffer  from  congestion  of  the  brain,  it  requires  to  he  cautiously  adminis- 
tered, as  in  the  early  stages  of  anesthesia  much  cerebral  excitement  is  apt  to 
be  evinced.  I11  hysterical  subjects,  chloroform  is  said  to  induce  a tendency  to 
laryngeal  spasm.  The  most  dangerous  condition  in  which  to  administer 
chloroform  is  advanced  renal  disease  ; in  such  cases  epileptiform  convulsions  are 
readily  induced,  with  lividity  of  the  face,  and  a tendency  to  stertor  and  coma. 

Should  chloroform,  or  any  anaesthetic,  be  given  in  operations  rendered 
necessary  by  severe  injuries,  during  the  continuance  of  the  shock  of  the 
accident,  as  in  primary  amputations  ? In  such  circumstances,  its  use  has  been 
objected  to  on  the  ground  that  it  would  act  injuriously  by  still  further  lower- 
ing the  already  depressed  vital  powers  ; and  that  the  pain  of  the  operation,  if 
performed  without  it,  would  prove  a good  stimulant,  and  thus  serve  to  rouse 
the  patient.  But  would  this  really  be  so  ? Is  the  pain  of  an  operation  a 
stimulant  ? In  order  to  answer  this  question,  let  us  observe  the  condition  of 
a patient  immediately  after  the  performance  of  a severe  operation — as  an 
amputation — without  his  having  been  anaesthetised  ; and  we  shall  find  that,  so 
far  from  having  been  restored  or  stimulated,  he  will  have  been  seriously 
depressed  by  it.  The  pulse  will  be  small,  feeble,  and  slow  ; the  surface  cold  ; 
and  the  mind,  perhaps,  scarcely  conscious  : in  fact,  though  a slight  degree  of 
pain,  as  a pinch  or  a prick,  may  act  as  a stimulant,  very  severe  suffering  is  a 
most  powerful  depressing  agent,  capable  in  itself  of  destroying  life.  The  pain 
of  an  operation  performed  soon  after  the  occurrence  of  a severe  injury,  so  far 
from  rousing  the  patient,  appears  to  me  to  act  most  injuriously,  by  inflicting 
a second  shock  upon  the  system  before,  perhaps,  it  has  fairly  recovered  from 
the  depressing  effects  of  the  first ; and  it  is  by  preventing  this  that  chloroform 
is  of  such  inestimable  advantage.  In  these  cases,  it  is  not  necessary  to  give 
chloroform  to  an  extreme  degree  of  anaesthesia.  It  is  requisite  to  give  it 
only  to  a moderate  extent,  chiefly  so  as  to  benumb  sensation  during  the 
incisions  made  through  the  skin.  After  this,  and  during  the  later  stages  of 
the  operation,  the  inhalation  may  be  suspended  entirely,  or  nearly  so.  ° It  is 
an  interesting  physiological  fact,  that  the  physical  effect  of  shock  is  produced 
on  the  system  even  though  the  patient  be  completely  anaesthetised.  This  is 
particularly  noticeable  in  cases  of  castration  in  which,  at  the  moment  when 
the  coid  is  cut,  the  pulse  will  be  found  to  fall  several  beats  or  to  stop  momen- 
tarily, even  though  the  patient  be  quite  insensible.  Hence,  it  may  be  argued 
that,  although  anaesthesia  saves  the  patient  that  amount  of  shock  which  arises 
horn  pain,  it  does  not  relieve  him  of  that  which  results  from  the  physical 
impression  produced  on  the  system  by  a severe  mutilation. 

The  administration  of  Ether  may  be  effected  by  the  application  over  the 
mouth  and  nostrils  of  a hollow  sponge  saturated  with  the  best  washed  sul- 
pmne  ethei  ; but  it  is  far  better  to  employ  some  form  of  inhaler,  as  from  its 
extreme  volatility,  unless  some  means  are  taken  to  economise  it,  the  quantity 
requuec  becomes  a serious  inconvenience.  When  given  by  means  of  a 
' ailcn  recommends  anointing  the  face  with,  some  protective  unguent 

prevent  the  pungent  effects  of  the  ether  011  the  skin. 

1 mongst  the  numerous  inhalers  which  have  been  invented  of  late  years, 


28 


GENERAL  REMARKS  ON  OPERATIONS. 


Clover’s  smaller  apparatus  is  perhaps  the  best  (Fig.  1).  It  consists  of  a 
face-piece  to  cover  the  mouth  and  nose,  to  which  is  attached  by  a short 


metal  tube,  a circular  metal  vessel  to 
contain  the  ether.  On  the  other  side 
of  this  is  a thin  india-rubber  bag,  also 
connected  with  the  ether-chamber  by 
a short  tube.  The  ether-vessel  can  Ikj 
rotated  on  the  face-piece,  and  accord- 
ing to  the  position  in  which  it  is  placed, 
the  course  of  the  air  passing  through 
the  apparatus  varies.  When  it  is 
turned  so  that  the  small  indicator 
pomts  to  “ no  ether,”  the  expired  air 
passes  into  the  bag  without  entering 
the  ether-chamber,  and  is  breathed 
again  at  the  next  inspiration.  When 
at  “ full  ether,”  the  air  in  inspiration 
from  the  bag  and  expiration  into  the 
bag  must  all  pass  through  the  ether- 


chamber,  which  is  warmed  partly  by  the  patient’s  breath,  and  partly  by 
the  administrator’s  hand  on  the  outside.  Bv  a simple  mechanical  arrange- 
ment these  variations  in  the  direction  of  the  ah  are  effected  without  valves, 
and  the  instrument  is  for  this  reason  less  likely  to  get  out  of  order.  It  is 
thus  used.  First  the  face-piece  is  fitted  to  the  patient’s  face  with  the  ether- 
chamber,  but  without  the  hag,  and  with  the  indicator  pointing  to  “ no  ether.” 
The  patient  is  allowed  to  breathe  through  it  a few  times  to  get  accustomed  to 
it.  Then  the  hag  is  applied,  and  he  commences  to  breathe  the  same  air  over 
and  over  again.  This  soon  produces  a slight  stupefying  effect,  and  after  a few 
respirations  the  ether-vessel  is  rotated  so  as  to  gradually  allow  more  and  more 
ether -vapour  to  be  mixed  with  the  air.  After  a few  more  respirations  the  full 
amount  of  ether  should  be  turned  on.  In  this  apparatus  there  is  purposely  no 
provision  for  the  admission  of  fresh  air,  and  if  it  were  held  firmly  to  the  face 
for  a sufficient  time  death  from  asphyxia  must  ensue.  The  administrator 
judges  by  the  appearance  of  the  face  when  air  is  needed,  and  removes  the 
whole  apparatus  for  one  or  more  respirations  as  he  may  think  necessary.  The 
administration  of  ether  by  this  apparatus  gives  rise  to  less  choking  than  when 

the  vapour  is  given  from  a hollow  sponge.  . . 

The  effects  of  ether  resemble  generally  those  of  chloroform  ; the  patient  is 
brought  to  the  same  state  of  total  unconsciousness,  with  complete  muscular 
relaxation  and  abolition  of  all  reflex  movements,  except  those  concerned 
in  maintaining  the  action  of  the  heart  and  respiration.  Ether,  produces, 
however,  more  excitement  than  chloroform,  especially  if  the  \aponr  . >c 
considerably  diluted  with  air.  It  causes  also  at  the  commencement  a choking 
sensation,  often  very  distressing.  It  always  gives  rise  to  a copious  secretion  o 
mucus  both  in  the  pharynx  and  bronchial  tubes,  which  may  cause  considerable 
respiratory  embarrassment,  the  respiration,  both  abdominal  and  thoracic,  being 
violent  and  forcible.  Ether  exerts  a more  stimulating  effect  on  the  heart  than 
chloroform,  the  pulse  usually  maintaining  its  force  even  when  0»  patient 
is  deeply  under  the  influence  of  the  anesthetic.  Ihe  pupil,  as  in  the  < 
ministration  of  chloroform,  is  variable  until  the  extreme  limits  of  safe  admmis- 
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tration  are  reached,  when  it  becomes  widely  dilated  and  fixed ; at  this  time, 
also,  the  face  is  slightly  dusky.  The  time  required  for  the  induction  of  the 
anaesthetic  state  varies,  averaging,  perhaps,  five  minutes,  if  administered 
without  an  inhaler,  but  much  less  if  Clover’s  apparatus  be  used.  The  same 
precautions  as  to  relaxation  of  the  dress,  the  recumbent  position,  and  abstinence 
from  food,  that  have  been  described  as  necessary  during  the  administration  of 
chloroform,  must  he  attended  to  when  ether  is  given.  Ether,  like  chloroform, 
may  give  rise  to  troublesome  vomiting  both  during  and  after  its  adminis- 
tration. 

Death,  from  the  administration  of  Ether,  although  not  a frequent 
occurrence,  has  occurred  with  sufficient  frequency  for  certain  facts  to  be 
ascertained  with  regard  to  it.  Cawtley  Dawson,  in  the  British  Medical  Journal , 
March  2,  1878,  has  published  a collection  of  eighteen  cases  in  which  death 
occurred  either  during  or  soon  after  the  administration  of  ether.  Of  these  he 
excludes  nine,  on  the  grounds  that  ether  was  not  the  only  anaesthetic  used,  or 
that  it  is  possible  the  death  may  have  been  due  to  other  causes.  In  the  remain- 
ing nine  cases,  in  seven  the  heart  continued  to  beat  for  some  time  after  the 
respiration  had  ceased,  and  in  two  this  point  was  doubtful.  All  the  patients 
died  from  asphyxia,  as  indicated  by  the  dusky  face,  and  shallow  respiration,  and 
the  long  interval,  varying  from  four  minutes  to  fifteen  or  more,  between  death  and 
the  first  manifestation  of  serious  symptoms.  At  the  post-mortem  examination 
the  lungs  were  found  gorged  with  blood  in  five  of  the  seven  cases  examined ; in 
one  more  the  pulmonary  artery  was  said  to  be  engorged  ; in  one  only  were  the 
lungs  pale,  and  in  this  case  the  symptoms  did  not  come  on  till  one  hour  and  a 
half  after  leaving  the  theatre.  The  conclusion  to  be  drawn  from  these  cases 
is,  that  ether  kills  by  asphyxia  and  not  by  syncope ; and  this  is  in  accordance 
with  the  results  of  experiments  on  animals  in  which  ether  was  found  always  to 
kill  by  arresting  the  respiration.  Ether  has  therefore  the  advantage  that  when 
it  does  give  rise  to  dangerous  effects,  the  serious  symptoms  develope  gradu- 
ally, and  there  is  plenty  of  time  to  adopt  such  measures  as  may  be  necessary 
to  restore  the  patient. 

Comparison  between  Ether  and  Chloroform. — The  history  of  Anesthetics 
furnishes  an  additional  illustration  of  the  mutability  of  professional  opinion. 
Ether  was  almost  the  only  anesthetic  employed  for  the  first  year  after  the  dis- 
covery of  its  use  as  an  anesthetic.  It  then  rapidly  gave  way  to  chloroform : and 
so  completely  was  this  agent  substituted  for  ether  in  this  country  and  generallv 
throughout  Europe,  that  a confusion  arose  in  the  public  mind  as  to '’the  real 
discoverer  of  Anesthesia ; and  Sir  James  Simpson,  who  was  one  of  the  first 
to  employ  chloroform  and  to  whose  energy  its  general  adoption  was  mainly 
due,  was  very  commonly  considered  to  be  the  discoverer  of  Anesthetics.  I11 
some  hospitals,  however,  and  more  especially  those  of  Boston,  the  birth- 
place of  surgical  Anesthesia,  the  faith  in  ether  has  never  been  shaken,  nor  its 
use  abandoned  for  that  of  any  other  agent.  In  this  country  a change  of  pro- 
fessional opinion  has  to  some  extent  set  in,  and  strenuous  efforts  have  been 
made  since  the  death  of  the  illustrious  discoverer  of  the  anesthetic  properties 

o cioioform  to  decry  that  agent,  and  to  re-introduce  ether  as  a general 
anesthetic. 

That  ether  and  chloroform  arc  equally  effective  in  the  production  of  Anes- 
thesia, is  undoubted.  But  the  advocates  of  the  first  allege  that  it  is  the  safer 
a^en  0 the  two  ; whilst  those  of  the  latter  assert  that,  admitting  the  greater 


3° 


GENERAL  REMARKS  ON  OPERATIONS. 


safety  of  ether,  it  is  equally  certain  that  it  is  less  convenient  and  less  generally 
applicable  as  an  Anaesthetic. 

This  question,  then,  has  to  be  examined  from  three  aspects  : — 1.  As  to  the 
applicability  ; 2.  As  to  the  convenience  ; and  3.  As  to  the  safety  of  the  two 
Anaesthetics. 

1.  As  to  Applicability. — There  can  be  no  doubt  that  in  the  vast  majority 
of  cases  both  are  equally  applicable.  But  there  are  certain  cases  in  which 
ether,  and  others  in  which  chloroform,  appears  to  possess  superior  advantages. 

Ether  is  preferable  in  those  cases  in  which  from  severe  shock  the  nervous 
powers  are  greatly  depressed,  and  in  those  in  which  there  is  atony  of  the  heart, 
whether  from  fatty  degeneration  or  from  an  enfeebled  and  dilated  state  of  the 
ventricles. 

Chloroform  appears  to  he  more  applicable  in  all  those  cases  in  which  it 
is  necessary  to  maintain  the  anesthesia  for  a great  length  of  time — for  many 
hours — as  in  the  compression  of  an  artery  in  the  treatment  of  aneurism  ; and 
in  those  cases  in  which  the  galvanic  cautery  is  used  in  the  neighbourhood  of 
the  mouth  or  air-passages,  the  vapour  of  ether  under  these  circumstances 
being  liable  to  ignite  with  explosive  violence,  as  I have  seen  happen. 

In  all  abdominal  surgery  chloroform  is  preferable,  as  the  violent  respiratory 
movements,  that  so  commonly  occur  in  consequence  of  the  accumulation 
of  mucus  in  the  lungs  and  larynx  during  the  administration  of  ether, 
may  prove  a most  serious  inconvenience  to  the  Surgeon.  The  relaxation  of 
the  abdominal  muscles  is  much  more  perfect  with  chloroform  ; and  as  this  is  of 
the  first  importance  in  the  treatment  of  strangulated  hernia,  whether  by  taxis 
or  operation,  in  abdominal  sections,  and  in  examination  of  abdominal  tumours, 
chloroform  should  always  be  used  in  such  cases.  In  young  children,  also, 
chloroform  is  always  to  be  preferred,  firstly,  because  no  apparatus  is  required, 
it  causes  less  choking  and  discomfort,  is  much  more  easily  given,  and 
frightens  the  patient  less  ; and  secondly,  because  experience  has  shown  that 
children  take  chloroform  with  remarkable  ease  and  safety. 

2.  As  to  Convenience. — In  this  respect,  chloroform  undoubtedly  possesses  a 
vast  superiority  over  ether,  and  indeed  it  was  its  superiority  in  this  respect  that 
led  so  rapidly  to  its  substitution  for  that  agent.  Snow  formerly  compared 
the  two  agents  to  a lucifer-match  and  a tinder-box  respectively;  and  also 
to  an  express  and  a slow  train,  in  which  we  regard  convenience  rather  than 
safety. 

Chloroform  is  infinitely  more  convenient  than  ether  in  many  ways.  By  it 
the  anesthesia  is  more  rapidly  induced,  and  when  once  induced,  it  is  more 
easily  maintained  complete  and  unbroken.  The  quantity  required  to  produce 
anesthesia  is  far  smaller.  This  is  a most  important  advantage  in  midwifery 
and  in  military  and  naval  practice,  where  the  larger  bulk  of  the  ether  that  is 
consumed  in  inducing  anesthesia  would  often  render  its  employment  very 
difficult.  So  also  in  ordinary  country  practice,  where  Surgeons  have  to  work 
single-handed  or  with  imperfect  assistance,  the  readiness  with  which  anesthesia 
is  induced  by  chloroform  is  a very  important  consideration  in  its  favour. 
The  penetrating  and  long-persistent  odour  of  ether,  though  of  minor  import, 
is  not  without  its  disadvantage  to  many  who  are  delicate  or  susceptible. 

3.  As  to  Safety. — No  anesthetic  is  absolutely  safe.  It  is  impossible  to 
annihilate,  even  temporarily,  mental  consciousness  and  physical  sensibility  with- 
out some  risk.  With  ordinary  care  and  some  degree  of  experience,  this  risk  is 
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capable  of  being  reduced  to  very  trifling  proportions.  So  small  is  the  risk, 
that  many  a Surgeon  goes  through  a lengthened  hospital  experience  without 
meeting  with  a fatal  case.  But,  slight  as  is  the  danger  from  the  administra- 
tion of  anaesthetics  by  competent  persons,  there  is  still  undoubtedly  a certain 
definite  peril  attendant  on  their  use.  That  this  is  somewhat -greater  when 
chloroform  is  used  than  when  ether  is  employed  is  generally  acknowledged — 
how  much  greater  is  uncertain.  There  are  no  data  before  the  profession  from 
which  a comparative  estimate  of  the  relative  danger  of  these  two  agents  can 
be  drawn. 

That  many  fatal  accidents  have  occurred  from  the  administration  of  chloro- 
form during  the  twenty-five  years  in  which  it  was  almost  the  exclusive  amesthetic 
used  in  this  country,  is  mifortunately  too  true.  In  the  ten  years  1S68  to  1877, 
no  less  than  138  were  recorded  in  the  medical  journals  of  this  country  alone. 
How  many  of  these  were  inevitable — due  to  causes  beyond  the  control  of  the 
administrator  and  solely  referable  to  the  toxic  action  of  the  anaesthetic — is 
uncertain. 

That  but  few  fatal  accidents  have  as  yet  followed  the  administration  of  ether 
is  certain.  How  far  this  is  due  to  this  anaesthetic  being  actually  safer — i.e., 
less  toxic  than  chloroform — is  uncertain ; and  the  comparison  is  at  present 
scarcely  just.  For,  since  the  re-introduction  of  ether  into  practice,  it  has  chiefly 
been  employed  by  professed  and  experienced  aiiEestlietists  ; and  much  greater 
skill  in  the  management  of  anaesthetics  has  been  acquired  by  the  profession 
generally  than  could  or  did  exist  in  the  earlier  days  of  the  practice. 

The  following  report  places  some  of  the  facts  respecting  the  comparative 
value  of  chloroform  and  ether  in  so  clear  a light  that  I have  thought  well  to 
reproduce  it. 


Report  on  the  administration  of  Chloroform  and  Ether  as  Amcsthclks. — By 
Surgeon-Major  J.  II.  Porter,  Assistant  Professor  of  Military  Surgery. 

Dining  the  year  1875  chloroform  and  ether  were  administered  at  Netlcy 
Hospital  in  21  and  26  cases  respectively. 

The  following  is  an  analysis  of  the  time  taken  to  place  the  patient  under 
its  influence,  the  quantity  used,  and  their  general  effects  as  taken  from  a 
Register  kept  for  that  purpose  : — 


Chloroform. 

Shortest  time  taken  to  place  under  influence  . 
Longest  time  „ „ ., 

Average  time  .,  „ ., 

Average  time  under  influence  . 

Smallest  quantity  used  in  any  one  case  . 

Largest  quantity  used 

Average  quantity  used  ,,  ., 


Minutes.  Seconds. 

2 30 

11  30 

(i  24 

12  48 
1 drachm. 

8 

3 drachms  9 minims. 


"Vomiting  occurred  in  two  cases  during  or  after  administration  of  the  drug. 

Excitement  occurred  in  ten  cases  during  or  after  administration  of  the 
drug. 

Great  prostration  in  one  case  after  administration. 
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Ether. 

Shortest  time  taken  to  place  under  influence 
Longest  time  „ „ „ 

Average  time  „ „ „ 

Average  time  under  influence 
Smallest  quantity  used  in  any  one  case  . 
Largest  quantity  used  in  any  one  case 
Average  quantity  used  in  any  case  . 


Minutes.  Seconds. 

3 30 

24  0 

8 10 

1!)  G 

2 ounces  4 drachms. 
0 ounces. 

3 ounces  1 drachm. 


Vomiting  occurred  in  eleven  cases  during  or  after  the  administration  of  the 
drug. 

Excitement  occurred  in  seven  cases  to  a marked  degree  during  or  after 
administration  of  the  drug. 

The  anaesthetics  were  invariably  given  on  empty  stomachs,  chloroform  by 
means  of  a handkerchief  or  towel  folded  into  the  form  of  a cone,  and  ether 
by  Mr.  Morgan’s  inhaler. 

Vomiting  and  excitement  during  or  after  administration  of  ether  having 
occurred  more  frequently  than  one  had  been  led  to  expect  fiom  formei 
experience,  the  anaesthetic  was  carefully  analysed  and  was  found  to  be  per- 
fectly pine,  and  of  specific  gravity  720'2  at  G4Q  Eah. 

In  conclusion,  I would  say  that,  with  reasonable  care  and  in  fairly  skilled 
hands,  both  chloroform  and  ether  are  agents  that  may  safely  be  administered 
in  the  vast  majority  of  cases  requiring  surgical  operations  : that  in  most  cases 
they  are  equally  applicable  : that  in  some  chloroform,  in  others  ethei,  is  the 
preferable  agent  : that  in  midwifery,  military,  naval,  and  single-handed 
country  practice,  chloroform,  being  far  less  bulky,  more  portable,  and  more 
easy  of  administration,  is  preferable  to  ether  ; but  that,  so  far  as  we  can  at 
present  judge,  ether  less  frequently  than  chloroform  produces  a direct  toxic 
influence  on  the  heart,  and  is  consequently  so  far  the  safer  agent  of  the  two. 

Nitrous  Oxide  Gas  was  the  first  anaesthetic  used.  Its  employment  was. 
however  soon  discontinued,  ether,  and  subsequently  chloroform,  taking  it* 
place.  It  was,  however,  re-introduced  in  1863  as  an  anaesthetic  by  the 
American  dentists.  It  is  an  admirable  anaesthetic,  capable  of  producing 
complete  insensibility,  rapid  in  its  action,  safe  in  administration,  and  seldom 
o-jving  rise  to  anv  unpleasant  after-effects.  It  has,  however,  one  drav  Jack 
which  prevents  its  applicability  to  prolonged  operations.  The  class  of  cases  to 
which  the  nitrous  oxide  is  applicable  as  an  anaesthetic  is  restricted,  owing  to 
the  shortness  of  the  duration  of  the  anaesthesia  produced  by  it,  and  the  sud- 
denness and  completeness  of  the  return  to  consciousness,  leaving  the  attcr- 
smart  of  the  operation  almost  as  severely  felt  as  the  sting  of  the  cut  itse 
could  have  been.  Nitrous  oxide  is  chiefly  of  use  in  operations  unattended  by 
outturn,  as  in  the  forcible  flexure  of  stiffened  joints,  the  avulsion  of  toe-nails 
extraction  of  teeth,  &c. ; or  in  those  cutting  operations  which  are  completed 
by  a single  stroke  of  the  scalpel  or  bistoury,  as  the  opening  of  an  abscess  or  the 

division  of  a fistula.  . ...  • , , 

. In  order  to  produce  the  desired  effect,  without  causing  that  violent  excite- 
ment which  gained  it  the  name  of  “laughing  gas  it  must  be  admmisteicc 
mre  without  the  admixture  of  air.  In  order  to  do  tins,  a proper  apparatus, 
with  a closely-fitting  face-piece,  to  cover  the  mouth  and  nose,  must  be  used. 
The  "as  is  supplied  for  use  eon, pressed  in  iron  bottles.  The  bottle  ,s  connected 
with  "the  face-piece  by  a tube,  in  the  middle  of  winch  » an  md,a-mbber  bag. 
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differently  placed  in  different  instruments.  The  principle  of  all  is,  however, 
that  after  the  face-piece  has  been  firmly  applied  to  the  patient’s  face,  the  bag  is 
distended  with  gas,  by  turning  the  stop-cock  connected  with  the  iron  bottle,  and 
the  patient,  breathing  backwards  and  forwards  into  the  bag,  inhales  the  same  gas 
several  times.  Some  of  the  gas  is  necessarily  lost  by  escaping  from  under  the 
face-piece,  and  its  place  is  supplied  by  allowing  a fresh  stream  to  flow  in  from 
the  iron  bottle.  Nitrous  oxide  is  an  irrespirable  gas,  and  as,  in  this  method,  no 
air  is  mixed  with  it,  the  effects  produced  are,  to  a great  extent,  those  of  asphyxia. 
It  differs, however,  from  the  asphyxia  produced  by  obstruction  of  the  air-passages 
in  this,  that  the  elimination  of  carbonic  acid  gas  continues  to  a certain  extent, 
so  that,  although  the  blood  ceases  to  receive  oxygen  it  does  not  become  over- 
chaiged  with  carbonic  acid,  and  consequently  a few  breaths  of  fresh  air  remove 
all  ti aces  of  the  temporary  asphyxia.  The  process  of  anaesthesia  by  nitrous 
oxide  is  not,  however,  merely  asphyxia  and  nothing  else  ; a certain  proportion 
of  the  gas  is  absorbed,  and  exerts  an  influence  resembling  that  of  other  anes- 
thetics on  the  nervous  centres.  Experiments  on  animals  have  shown  that,  like 
ether,  it  always  stops  respiration  before  arresting  the  action  of  the  heart.’  In 
the  administration  of  laughing  gas  the  following  symptoms  are  observed. 
Alter  a time,  varying  from  a few  seconds  to  half  a minute,  according  to  the 
freedom  with  which  the  patient  inhales  the  gas,  a slight  lividity  of  the  face  is 
noticed  and  a choking  sensation  maybe  felt.  In  less  than  one  minute, 
as. a rule,  this  lividity  becomes  extremely  marked  ; the  vessels  of  the  face  are 
injected,  there  are  often  some  twitchings  of  the  eyes  and  limbs,  and  the 
breathing  is  deeper  than  natural.  At  this  stage  sensation  and  reflex  move- 
ments are  abolished,  and  a momentary  operation  may  be  performed.  Some- 
times the  patient  is  conscious  that  something  has  been  done,  although  he  feels 

tbeS  an(5  hr  ldea,S  Te  confasecL  If  the  operation  be  more  than  momentary, 
the  administration  of  the  gas  must  be  continued  a few  seconds  loimer  The 

face  then  becomes  livid,  the  eyes  protrude,  the  pupils  dilate,  and  die  whole 

bystlnder 6 The  ^ 1S  ll011'ilJle  in  the  exfcrerac  to  an  inexperienced 

Tht  -s  the  el fTS  and  the  resPirati011  slow  and  stertorous. 

±ms  is  the  extreme  point  to  wluch  the  administration  can  be  carried  • for  as 

before  stated  the  gas  is  irrespirable,  and  if  administered  for  a sufficient  length 

Its  a ffitraSthsnl?fbe  fatal-  2"*  When  carried  t0  4 e^ete  pofnt 
SonX  esh  air  suffice  fc0  resfcore  the  patient  perfectly.  Occa 

off  reC0WJrtake8  P ace>  bllfc  it  So„n  passes 

exd tele”  IT  7 the  Period  of  insensibility,  and  the 

bcm  made  unto  th- — 

extran!  ufritw  * in  a^111fstratio'1  f Nitrous  Oxide  has  occurred  only  with 
over-distension  and  ivn-ii  1 ^p°^eC  a,ta^  a me(itcal  man,  apparently  from 
the  obstruction  to  tho  \?TS  ° ° ! ^ ^ Slde  °t  a tatty  heart,  consequent  on 

Partial  state  of  asphyxhlthXThr0111^10!1’  Whic1}  alwayS  occurs  from  the 
in  the  last  sta.ro,  nf  nLli.  “Sa^  induces.  In  another  case,  a patient, 


tthg^  one  hour  after 

g adrainistered.  Several  other  fatal  cases  have  occurred  from  the 


gag  used  by  the  dentist  T CaSG8  have  occmTed  fl'om  the 

vol.  i.  akme>  01  slipping  and  becoming  impacted  in  the 
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larynx.  The  only  conclusions  to  he  drawn  from  these  cases  are,  that  it  is  not 
advisable  to  give  it  in  cases  of  extreme  phthisis  or  fatty  heart,  and  that  it  is 
wise  for  the  administrator  to  have  by  his  side  the  instruments  necessary  for 
the  operation  of  laryngotomy  or  tracheotomy  whenever  the  operation  is  one 
involving  the  nse  of  a gag. 

Nitrous  Oxicle  and  Ether. — As  has  already  been  stated,  each  of  these 
agents  possesses  certain  disadvantages — the  anaesthesia  produced  by  nitrous 
oxide  not  being  sufficiently  persistent  to  admit  of  the  performance  of  prolonged 
operations,  that  of  ether  being  slow  of  production  and  often  attended  by 
considerable  excitement.  By  the  successive  administration  of  the  two  anaes- 
thetics, these  inconveniences  are  removed,  and  the  advantages  of  the  two 
secured.  The  plan  adopted  by  Clover  consists  in  the  rapid  induction  of 
anaesthesia  by  the  nitrous  oxide,  and  the  maintenance  of  this  insensibility  by 
the  use  of  the  vapour  of  ether.  In  this  way  one  anaesthetic  supplements  the 
other,  and  the  safety  of  the  one  is  combined  with  the  persistence  of  the 
other. 

Bichloride  of  Methylene,  originally  suggested  as  an  anaesthetic  by 
Richardson,  has  lately  been  extensively  used,  especially  at  G-uy’s  Hospital  and 
at  the  Moorfields  Ophthalmic  Hospital.  Its  advantages  over  chloroform  are 
said  to  be  greater  rapidity  of  action,  complete  and  rapid  recovery,  and  the 
absence  of  muscular  rigidity  during  administration,  and  of  unpleasant  after- 
symptoms. Over  nitrous  oxide  it  has  the  advantage,  that  the  anaesthesia  can 
be  maintained  for  any  length  of  time.  Though  said  to  be  safer  than  chloro- 
form, its  use  is  not  perfectly  free  from  danger,  more  than  one  fatal  case  having 
already  occurred  ; and  if  used  for  operations  lasting  more  than  two  minutes, 
it  seems  quite  as  liable  to  cause  vomiting.  To  produce  rapid  anaesthesia,  it  is 
necessary  that  the  vapour  be  inhaled  in  as  concentrated  a state  as  possible,  all 
unnecessary  admission  of  air  being  avoided.  For  this  purpose  an  apparatus 
has  been  devised  by  Rendle,  consisting  of  a leather  cylinder,  open  at 
one  end  and  shaped  so  as  to  fit  closely  over  the  mouth  and  nose,  the 
other  end  being  dome-shaped  and  perforated  so  as  to  admit  sufficient  air 
for  respiration.  In  the  interior  of  this  cylinder  is  a loosely-fitting  flannel 
bag,  which  overlaps  the  open  end  and  is  seemed  by  an  elastic  band.  The 
administration  is  performed  as  follows.  One  drachm  of  the  bichloride  of 
methylene  is  sprinkled  on  the  inside  of  the  flannel  bag,  and  the  leathei  cj  lindei 
is  immediately  placed  over  the  face  of  the  patient ; at  first  it  must  not  fit 
accurately  to  the  nose  and  mouth,  but,  as  soon  as  the  patient  can  bear  it,  it 
must  be  pressed  firmly  down  so  as  to  exclude  all  air,  except  such  as  passes 
through  the  bag.  By  these  means  anaesthesia  sufficient  for  opening  an  abscess 
is  usually  produced  under  one  minute,  passing  off  as  rapidly  as  it  was  induced. 
If  the  administration  be  prolonged  until  the  drachm  of  the  bichloride  is  com- 
pletely exhausted,  the  anaesthesia  usually  lasts  about  five  minutes  : the  patient 
on  recovering  being  able  to  walk  away  with  only  a slight  feeling  of  giddiness. 
If  necessary,  a second  drachm  may  be  used  to  prolong  the  effect ; but  the 
after-symptoms  then  resemble  those  of  chloroform,  though  in  a somewhat 
minor  degree.  The  signs  of  danger  during  administration  are  lividity  of  the 
face,  and  cessation  of  the  pulse  and  respiration.  If  they  occur,  it  is  best, 
according  to  Bader’s  advice,  to  place  the  patient  at  once  in  the  recumbent 
position  on  the  left  side,  with  the  tongue  well  pulled  forward,  when  the 
symptoms  will  gradually  pass  off.  Richardson  has  concluded  from  expen- 
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raents  on  animals,  that  in  fatal  cases  respiration  and  the  heart’s  action  cease 
at  the  same  time.  In  hospital  practice,  where  time  is  of  considerable  import- 
ance, it  has  been  found  to  be  a convenient  plan  to  induce  anaesthesia  in  the 
first  instance  by  means  of  bichloride  of  methylene,  and  to  maintain  it  after- 
wards as  long  as  may  be  necessary  by  chloroform. 

Various  other  substances  possessing  anaesthetic  properties,  such  as  ethyl- 
bromide,  chlorethylicline,  &c.,  have  been  tried  at  various  times,  but  have  not 
shown  any  advantages  over  those  in  common  use. 

The  Treatment  of  the  Effects  arising  from  an  Overdose  of 
Anaesthetics  is  conducted  on  two  principles  : — 1,  the  establishment  of 
respiration,  either  natural  or  artificial,  so  as  to  empty  the  lungs  of  the 
vapour  contained  in  the  air-cells,  and  to  aid  the  oxygenation  of  the  blood  ; 
and  2,  the  stimulation  of  the  heart’s  action,  and  the  maintenance  of  the 
circulation. 

The  first  principle  of  treatment — that  of  re-establishing  respiration — is  most 
serviceable  in  the  asphyxial  form  ; the  other — that  of  stimulating  the  heart — 
when  syncopal  symptoms  are  present.  But  in  all  cases  they  may  most  advan- 
tageously be  employed  in  combination. 

The  treatment  to  be  adopted  on  the  occurrence  of  dangerous  symptoms,  or 
of  apparent  death  from  chloroform,  is  as  follows  : — 

1.  The  administration  of  the  vapour  must  be  at  once  discontinued. 

2.  The  tongue  should  be  seized  with  the  fingers,  or  with  a hook  or  forceps, 
and  drawn  out  of  the  mouth  ; and  the  larynx  pushed  up  so  that  the  glottis 
may  be  opened.  The  tongue  must  be  pulled  forcibly  forwards— not  merely 
pulled  out  of  the  mouth — for  the  reasons  before  stated. 

o.  Fiesh  air  should  be  admitted  to  the  patient  by  opening  doors  and 
windows,  and  by  preventing  bystanders  or  spectators  from  crowding 
round.  b 

4.  All  constrictions  should  be  removed  from  the  patient’s  throat  and  chest 
and  these  parts  should  be  freely  exposed. 

5.  Artificial  respiration  must  at  once  and  without  delay  be  set  up,  whilst 
these  other  measures  are  being  carried  out.  This  should  be  done  by  the 
I Sylvester  method,  which  is  fully  described  in  the  chapter  on  asphyxia. 

0.  Electricity,  in  the  form  of  faradisation  of  the  phrenic  nerve,  has  been  of 
great  use  m some  cases  as  an  adjunct  to  artificial  respiration.  It  must  be 
applied  methodically  as  described  under  the  treatment  of  asphyxia. 

/.  As  accessory  means,  friction  of  the  extremities  may  be  employed: 
a little  brandy  rubbed  inside  the  mouth  ; and  cold  water  dashed  on  the 


he  nitrite  of  amyl  would  appear,  from  the  experiments  of  Dabney  on 
; nnnals,  and  from  recent  observations  on  man,  to  be  an  antidote  to  chloroform- 

wnnZ" r f !1  ’LlfcS  TCOpal  and  asphyxial  forms;  the  inspiration  of  the 
the  heart’s  action  6011  dl°PS  np5r^e  tinloading  the  vessels  and  restoring 

dno'  3r?eotomy°r  laryngotomy  can  be  necessary  only  when  the  asphyxia  is 
larvm-  1 ° iml?ac  K)I!  ,np  sorne  foreign  body,  as  false  teeth  or  a gag,  in  the 
trachea  * g insensibility,  or  to  accumulation  of  blood  in  the  pharynx  or 

tw^<wavsAnrS|fchefua  maV1C  mduced  1)y  freezing  a part.  This  is  done  in 
• > >y  the  application  of  a freezing  mixture;  2,  by  the  rapid 
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evaporation  of  very  pure  ether.  The  application  of  a frigorific  mixture  of 
ice  and  snow,  as  introduced  by  J.  Arnott,  may  very  conveniently  be  em- 
ployed in  many  cases  in  which  the  internal  administration  of  anaesthetics  is 
cither  inadmissible  or  inconvenient.  It  can  be  produced  with  certainty,  how- 
ever, only  in  those  cases  in  which  the  incisions  implicate  merely  the  skin  and 
subcutaneous  structures,  as  in  opening  abscesses,  slitting  up  sinuses,  avulsion 
of  toe-nails,  or  removing  small  and  superficial  tumours.  For  all  such  purposes, 
however,  it  is  extremely  valuable. 

The  mode  of  using  the  frigorific  mixture  is  as  follows.  About  a tumblerful  of 
rough  ice  is  put  into  a strong  canvas  bag,  and  finely  powdered  with  a mallet. 
It  is  then  poured  out  on  a sheet  of  paper,  and  half  its  bulk  of  salt  is  quickly 
mixed  with  it  by  means  of  an  ivory  or  wooden  paper-knife.  The  mixture 
is  then  put  into  a muslin  or  gauze  bag,  suspended  from  a wooden  ring,  and 
applied  to  the  part  for  from  five  to  ten  minutes.  So  soon  as  the  skin  becomes 
white,  opaque,  and  hard,  anaesthesia  is  produced,  and  the  incisions  may  be 
made  without  any  pain  being  experienced.  The  frozen  part  speedily  recovers, 
no  inconvenience  resulting. 

The  rapid  evaporation  of  highly  rectified  ether  has  been  very  ingeniously  and 
successfully  applied  by  Richardson  in  the  production  of  cold  sufficient  to 
freeze  a part,  and  thus  render  it  temporarily  insensible.  A fine  spray-jet  of 
ether  of  a low  specific  gravity  is  thrown  upon  the  part  to  be  anaesthetised. 
The  skin  rapidly  becomes  white  and  hard — is,  in  fact,  frozen.  This  method 
of  inducing  local  insensibility  to  pain  is  more  exact  and  efficacious  than  that 
by  the  frigorific  mixture,  and  is  generally  preferred.  It  is  applicable  in  the 
same  class  of  cases.  The  ether  should  be  tested  before  it  is  used  by  pouring 
a little  into  the  hollow  of  the  hand,  where,  if  it  is  of  the  proper  quality,  it 
will  boil  violently. 


PERFORMANCE  OF  AN  OPERATION. 

In  the  performance  of  an  operation  in  private  practice  the  Surgeon  must 
see  for  himself  that  the  preparations  are  properly  made.  The  room  must  be 
light,  of  sufficient  size  and  properly  warmed.  The  table  upon  which  the 
patient  is  placed  must  be  of  the  ordinary  height.  The  strong  deal  table 
usually  found  in  kitchens  answers  the  purpose  fairly  well.  It  must  be  very 
steady  on  its  legs,  and  if  it  is  not  more  than  three  feet  wide  it  will  be  more 
convenient.  It  must  be  covered  with  a blanket  folded  into  four  layers  ; 
another  blanket  must  be  provided  to  place  over  the  patient’s  body,  and 
pillows  must  be  comfortably  arranged  for  the  head.  A tray  filled  w ith  saw- 
dust, or  an  old  blanket  folded  very  thickly  may  be  placed  on  the  fiooi  to 
catch  the  blood.  The  friends  must  be  asked  to  provide  in  the  room,  a 
dozen  towels,  four  washing  basins,  and  two  large  cans,  one  of  hot  and  one 
of  cold  water,  and  a slop-pail  or  foot-bath.  A gallon  or  more  of  carbolic 
acid  lotion  of  the  strength  of  1 to  20  should  be  in  readiness,  uhich  may 
be  diluted  to  1 in  40,  for  washing  the  sponges.  The  necessary  amount  of 
carbolic  lotion,  according  to  the  extent  and  nature  of  the  operation,  must 
first  be  prepared,  and  the  cans  of  common  water  must  then  be  carefully 
removed  to  one  corner  of  the  room,  and  orders  given  to  the  nurse  not  to  touch 
them  ; for,  unless  she  is  thoroughly  experienced,  she  is  almost  certain  to  use 
plain  water  instead  of  carbolic  lotion  during  the  excitement  of  the  operation. 
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The  sponges  should  be  brought  by  the  surgeon  himself,  and  should  be 
properly  prepared.  Improperly  cleaned  sponges  have  always  been  justly  con- 
sidered a potent  source  of  infection  in  wounds.  New  sponges  are  apt  to  be 
gritty  from  sand,  and  require  very  careful  washing  ; after  which  they  should 
be  soaked  for  at  least  twenty-four  hours  in  a 1 in  20  solution  of  carbolic  acid 
before  being  used.  After  an  operation  the  meshes  of  a sponge  are  more  or 
less  filled  with  coagulated  blood,  which  mere  washing  in  water  will  hardly 
remove.  In  order  to  clean  it  thoroughly,  it  may  be  soaked  m a strong 
solution  of  sulphurous  acid ; or,  after  maceration  for  forty-eight  hours  m a 
dilute  solution  of  hydrochloric  acid  (about  ten  drops  of  the  strong  acid  to  the 
ounce  of  water),  and  for  twenty-four  hours  in  a strong  solution  of  carbonate  of 
soda,  it  may  be  well  washed  in  common  water,  and  kept  ready  for  use  in  a 
bath  of  1 in  20  carbolic  acid  lotion.  Another  plan  is  to  put  the  sponge  in  a 
basin  of  common  water  till  the  fibrin  in  its  meshes  is  decomposed  and  offensive; 
then  wash  it  well  in  hot  water,  or  boil  it ; after  which  it  may  be  thoroughly 
washed  again,  and  finally  put  into  a bath  of  1 in  20  carbolic  lotion  till  it  is 

wanted.  . . 

Before  commencing  an  operation,  the  Surgeon  must  look  over  his  instru- 
ments, comparing  them,  if  the  operation  be  complicated,  with  a list  previously 
made  out  ; he  must  see  that  they  are  arranged  in  the 
order  in  which  they  are  wanted,  and  properly  covered 
with  a towel.  Much  of  the  successful  performance  of  an 
operation  depends  on  the  attention  and  steadiness  of  the 
assistants.  Of  these  there  should  be  enough,  but  not  too 
many.  In  all  capital  operations  three  or  four  will  be 
required  ; one  for  the  administration  of  the  ansesthetic, 
another  to  command  the  artery,  a third  immediately  to 
assist  the  Surgeon,  and  the  fourth  to  hand  sponges, 
instruments,  &c.  The  duties  of  the  assistants  should  be 
performed  in  silence,  and  each  man  must  carefully  attend 
to  his  own  business,  and  not  neglect  this,  as  is  too  often 
done,  in  his  anxiety  to  crane  over  and  see  what  the 
Surgeon  is  about.  There  should  be  no  unnecessary 
talking  when  once  the  patient  is  on  the  table  ; the 
Surgeon’s  directions  ought  to  be  conveyed  by  a brief 
word  or  two,  by  a look,  or  by  a sign  with  the  hand. 

The  incisions  for  the  operation  should  be  carefully 
and  properly  planned,  so  as  to  give  sufficient  space  with 
as  little  mutilation  as  possible  ; but  it  must  always  be 
borne  in  mind,  that  although  a needlessly  long  incision 
may  lead  to  unnecessary  disfigurement,  it  does  not  add  F‘3’  per" 

materially  to  the  danger  of  the  patient,  while  too  small 
an  incision  hampers  the  surgeon  and  greatly  increases  his  difficulties,  especially 
in  the  arrest  of  htemorrhage. 

Incisions  may  be  made  by  cutting  from  without  inwards,  or  from  within 
outwards,  or  subcutaneously.  The  most  convenient  instrument  for  all  ordi- 
nary incisions  is  the  scalpel.  This  should  be  set  in  a smooth  ebony  handle, 
which  is  less  slippery  than  an  ivory  one  when  wetted  with  blood,  and  admits 
greater  delicacy  of  touch  ; it  should  be  light  in  the  blade,  nearly  straight- 
backed,  and  slightly  bellied  on  the  cutting  edge.  The  heel  should  be  as  wide 


33 


GENERAL  REMARKS  ON  OPERATIONS. 


as  the  widest  part  of  the  blade,  and  there  should  be  no  constriction  where  it 
joins  the  handle.  When  very  free  and  extensive  incisions  are  required,  as  in 
the  removal  of  large  tumours,  &c.,  a Listons  spring-backed  bistouij,  of 
proper  size  and  shape,  is  a very  convenient  instrument  (Fig.  2).  For  a sub- 
cutaneous incision,  a very  small  narrow-bladed  knife  is  required. 

The  ordinary  scalpel  is  held  in  two  ways  : first,  like  a pen  (Fig.  3)  ; secondly, 
like  a dinner-knife  (Fig.  4).  The  former  position  is  that  universally  adopted 
in  dissecting  the  dead  body,  and  the  habit  of  always  holding  the  knife  in  this 


wav  is  one  of  the  first  faults  which  a student  commencing  operative  surgery  has 
to  correct  In  dissection,  also,  the  student  habitually  turns  his  knife  from  the 
deep  parts  towards  the  skin,  so  that  any  slip  of  the  knife  may  not  injure  the 
subcutaneous  structures  which  it  is  his  object  to  preserve  In  raising  flaps  in 
the  livino-  body,  the  reverse  must  be  the  rule,  as,  if  the  skin  and  subcutaneous 
tissues  are  scored  by  the  knife,  the  flap  will  certainly  slough,  ho  one  who  has 


Fig.  4. — Scalpel  lield  like  a dinner-knife. 


not  hif  lit  operative  surgery  could  conceive  how  difficult  it  is  to  correct  this 
SXUit  in  young  operators.  In  making  an 
without  inwards,  as  in  the  removal  of  a tumour,  or  in  cutting. down  upon  an 
orterv  in  its  continuity,  the  skin  must  be  pnt  gently  on  the  soicteh,  and  tick 
entered  perpendicularly  to  its  surface,  so  as  fairly  to  penetrate  the  sub^u‘“"e“ 
fat  the  handle  may  then  be  lowered,  so  that  the  incision  is  continued  with  the 
MlV  of  the  taife.  This  may  ho  done  by  drawing  the  knife  steadily  along,  if 

£ : si 
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should  be  carefully  avoided.  An  ordinary  wound  is  gradually  deepened  by 
simply  drawing  the  knife  along  it,  with  its  edge  directed  downwards  and  parallel 
to  the  incision,  until  the  deep  fascia  is  reached.  As  the  wound  is  deepened  it 
is,  if  necessary,  held  open  by  an  assistant  with  blunt  hooks  or  spatulas.  The 
division  of  the  deep  fascia  often  requires  care,  as  important  structures  may  lie 
beneath,  which  it  is  necessary  to  avoid.  It  is  done  therefore  in  one  of  two 
ways.  It  may  be  picked  up  with  a pair  of  dissecting  forceps,  and  a small  hole 
carefully  made  in  it,  through  which  a director  may  be  inserted,  upon  which  it 
may  be  divided,  the  back  of  the  knife  being  turned  downwards  (Fig.  5 ) ; or, 
the  small  hole  having  been  made  in  it,  the  point  of  one  blade  of  the  forceps 
may  be  introduced,  and  the  fascia  seized  and  raised  slightly  from  the  parts 
beneath.  The  side  of  the  knife  then  being  turned  downwards,  the  portion  of 


■Pig.  5.  Division  of  the  fascia  on  a director.  Blunt  hooks  holding  open  the  wound. 

fascia  raised  in  the  forceps  is  divided  in  the  direction  of  the  incision  in  the 
skin,  only  the  last  half-inch  of  the  knife  being  used.  A fresh  hold  is  then 
taken  with  the  forceps,  and  another  piece  of  the  fascia  divided  in  the  same 
(Fig.. 6).  With  a little  practice  it  is  easy  in  this  way  to  make  a clean 
me.u  incision  through  the  fascia.  It  is  a much  safer  plan  than  that  of  using 
a nector,  as  nothing  is  divided  but  that  which  is  raised  by  the  forceps, 
w ieieas  in  pushing  a director  bliudly  under  a fascia  its  point  may  pass 
leneat  i something  which  it  is  not  intended  to  cut.  Where  the  tissues  are 
veiy  ax  beneath  the  fascia,  it  is  often  a convenient  plan  to  guide  a probc- 
poin  e bistoury  on  the  forefinger  of  the  left  hand,  instead  of  using  a director. 
(r  !C-.  nScl  is  the  best  possible  director  when  it  can  be  used,  as  it  can  be 
aUlcec  moic  or  less  by  sensation.  Occasionally  in  deepening  a wound  through 
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very  loose  structures,  amongst  which  important  vessels  may  lie,  as  in  removing 
tumours  from  the  root  of  the  neck  or  the  axilla,  the  suigeon  may  picfei  to 
make  use  of  a blunt  instrument,  and  to  tear  the  tissues  instead  of  cutting 
them.  With  this  view  he  may  use  two  pair  of  forceps,  or  one  pair  of  forceps 
and  a director,  or  the  handle  of  the  scalpel.  He  must  not,  however,  )>e 
tempted  to  use  these  forcibly  or  rashly,  as  by  so  doing  much  mischief  may  be 
produced.  He  must  work  methodically,  picking  up  what  he  intends  to  tear 
with  the  forceps,  and  being  careful  to  tear  only  what  he  has  thus  seized.  In 


<*•  * SS&  Si’SfflWi 


Blunt  liooks 


some  cases  a properly  cultivated  finger-nail  or  thumb-nail  trill  be  found  a 
most  useful  instrument. 


PREVENTION  OP  HAEMORRHAGE  DURING  OPERATIONS. 

In  every  operation  involving  the  use  of  the  knife  loss i of  ^ 

performance  is  the  great  primary  danger  to  be  guarded  against.  This  may  he 
prevented  most  conveniently  in  the  extremities  by  the  use  of  the > 
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Wells  (Fig.  6).  These  forceps  have  scissor  handles,  and  the  grasping  extremity 
is  roughened  by  rather  deeply  cut  transverse  teeth.  They  can  be  applied  instan- 

itaueously,  and  their  hold  is  extremely  firm,  and  from  their  length  and  weight 
it  is  easy  for  the  assistant  to  keep  them  out  of  the  wound  during  the  operation, 
while  at  the  same  time  his  fingers  are  free  to  help  the  operator.  At  the  con- 

I elusion  of  the  operation,  it  will  frequently  be  found  that  their  pressure  has 
succeeded  in  permanently  arresting  the  bleeding  from  the  vessels  to  which 
they  have  been  applied.  Their  action  in  this  respect  will  be  more  fully 

(described  in  the  Chapter  on  the  Permanent  Arrest  of  Hmmorrhage.  As  a 
means  of  temporarily  arresting  bleeding  during  an  operation,  they  have  proved 
of  the  greatest  possible  value,  especially  in  operations  about  the  head  and 
neck,  and  abdomen. 

The  Tourniquet  and  its  Application. — The  older  Surgeons  from  the 
time  of  Archigenes,  a Roman  who  lived  in  the  second  century,  bound  a tight 
nan'ow  band,  called  “ the  fillet,”  round  a limb  during  an  amputation.  The 
fillet  was  intended  to  serve  three  purposes — first,  to  steady  the  muscles  during 
the  incision  ;■  secondly,  to  numb  the  limb  ; and  thirdly,  to  arrest  the  flow  of 
blood  ; but  it  seems  to  have  but  imperfectly  succeeded  in  producing  the  desired 
results.  In  1674,  Morel,  a French  Surgeon,  perfected  the  fillet  by  introducing 
a piece  of  stick  beneath  the  band,  by  means  of  which  it  could  be  twisted  up  and 
efficiently  tightened.  To  protect  the  limb  from  being  bruised,  he  introduced 
compresses  beneath  the  band ; and  to  ensure  the  more  complete  compression  of 
the  main  artery,  he  placed  a rolled  bandage  along  its  course.  Beneath  the  knot, 
to  save  the  skin  from  being  pinched,  he  placed  a piece  of  leather  or  thick 
paper.  To  this  apparatus,  he  gave  the  name  of  “tourniquet.”  The  tourniquet 
in  this  primitive  form  is  still  useful,  in  the  absence  of  any  other  appliance,  for 
the  temporary  arrest  of  haemorrhage.  A round  pebble  or  any  hard  body  about 
the  size  of  a hen’s  egg,  may  be  rolled  in  the  middle  of  a pocket-handkerchief 
; and  laid  over  the  artery,  the  ends  of  the  handkerchief  being  knotted  round  the 
limb,  and  then  twisted  up  tightly  with  a piece  of  stick.  In  the  hands  of  an 
ignorant  person,  however,  the  pebble  would  perhaps  be  better  left  out,  as  if  it 
were  not  applied  in  the  proper  place,  it  might  serve  merely  to  relieve  the  main 
artery  from  pressure.  The  piece  of  folded  paper  beneath  the  knot  should 
never  be  omitted,  or  the  agony  caused  by  the  pinching  of  the  skin  would  be 
more  than  the  patient  could  bear. 

The  screw  tourniquet  which  replaced  Morel’s  imperfect  apparatus,  was 
invented  by  the  great  French  Surgeon  Petit  in  1718  ; and,  although  the 
details  of  its  mechanism  have  undergone  improvements,  the  instrument  used 
in  the  present  day  is  essentially  the  same  (Fig.  18).  It  may  be  applied 
with  or  without  a pad  over  the  artery.  If  a pad  be  used,  it  is  best  made  of  a 
common  roller  from  two  and  a half  to  three  inches  wide  ; of  this  a few  feet 
must  be  unrolled.  The  roller  is  then  placed  longitudinally  on  the  artery,  and 
ie  uni  o ec  par  t carried  twice  round  the  limb  so  as  to  keep  the  pad  in  position, 
Jut  care  must  be  taken  in  doing  this  not  to  constrict  the  part  sufficiently  to 
i ' \cnous  eng°1-gemcnt.  The  tourniquet  is  then  applied,  and  the  band 
shnni  i W!fcih  sufficient  tightness  to  keep  it  in  its  place  ; but  the  instrument 
j hV,10  jc  scl®wed  up  until  the  moment  of  the  operation.  It  should  then 
. rr\riCr  80  as  to  lessen  the  liability  to  congestion  of  the  lower 

■ n 1C  !'n  ' ia^  always  occurs  when  a tourniquet  is  applied,  but  which  is 
P 7 apfc  t0  ensue  w[ien  the  instrument  is  slowly  screwed  up.  The  first  effect 
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of  the  tightening  of  the  tourniquet  is  to  compress  the  large  veins  of  the  limb ; the 
second,  to  arrest  the  flow  of  blood  through  the  arteries  : hence  the  more  slowly 
it  is  caused  to  act,  the  greater  will  be  the  venous  engorgement  of  the  limb. 
The  blood  that  flows  from  the  limb  during  an  amputation  when  the  tourniquet 
is  applied  as  above  described,  is  almost  entirely  venous,  coming  from  the  lower 

part  of  the  member.  _ . 

A screw  tourniquet  maybe  equally  well  applied  without  a pad  (rig.  1 ) ; 
but  it  is  then  necessary  to  put  a piece  of  card,  folded  paper,  or  leather,  beneat  1 
the  screw  to  save  the  skin  from  being  pinched.  The  pad  has  the  disadi  antage 
of  being  liable  to  slip,  and  if  not  very  accurately  applied,  it  tends  rather  to 
protect  the  artery  from  pressure  than  to  compress  it  efficiently.  1 he  screw 
tourniquet  is  now  almost  completely  abandoned  in  favour  of  the  simple  elastic 
band.  It  is,  however,  a useful  instrument  when  the  Surgeon  is  s oi  o 
skilled  assistants,  and  especially  in  such  cases  as  wounds  of  large  arteries,  m 
which  an  occasional  relaxation  of  the  tourniquet  is  required  to  gui  e e 

operator  to  the  injured  vessel.  . , i 

Compression  by  Elastic  Tubing  or  Bandage.— The  circulation  through 

a limb  may  be  completely  arrested  by  two  or  three  turns  of  an  elastic  bandag 
applied  with  moderate  firmness.  The  bandage  may  then  be  securec  iy  a ' i 
or  by  a pin.  During  the  Franco-German  War,  the  field  tourniquet  served  out 
to  the  German  army,  consisted  of  nothing  more  than  a narrow  elastic  bandag 

about  one  inch  m width,  and  tlnee 


feet  long. 


Esmarch,  of  Kiel,  intro- 
duced as  a substitute  for  the  band- 
age, a piece  of  india-rubber  tubing 
about  three-quarters  inch  in  dia- 
meter, and  2 feet  in  length,  having 
a hook  fixed  to  one  end  and  an  eye 
to  the  other.  This  is  stretched  and 
wound  firmly  and  rapidly  round  the 
limb  two  or  three  times.  It  often 
happens  that  the  hook  does  not 
meet  the  eye  exactly  as  it  is  wanted 
to,  so  that  either  an  extra  turn  of 
the  tube  must  be  put  round  the  limb, 
or  the  former  turns  must  be  unduly 


relaxed.  This  may  be  obviated  by  replacing  the  hook  and  eye  by a™ 
of  stout  tape,  bound  on  to  the  ends  of  the  .nd.a-rnbto  taba.  U n 

Hu.n  bo  aimlied  with  exactly  the  amount  of  force  lequned,  and  secui e 1.  ) 
y ng  the  S of  ilm  tape  together.  It  must  be  remem tern It  a *m  apjdv  ng 
the  band,  enormous  pressure  is  easily  .obtained  by  a few  to- 
other  so  much  so,  that  m situations  in  vine  loct-imr  for 

where  it  can  be  conveniently  applied.  . the  applicatj0n  of  the 

In  certain  regions  special  plans  have  to  be  adopted  ii 

^Si^amputations  of  the  shoulder,  the  india-rnhber  tnbe  must  ho 
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very  forcibly  stretched  and  applied  round  the  shoulder,  the  lower  part  of  the 
turn  being  high  in  the  axilla,  so  as  to  compress  the  artery  against  the  neck  of 
the  scapula  and  the  upper  part,  as  far  as  possible,  internal  to  the  end  of 
the  clavicle,  and  the  acromion  process.  To  prevent  its  slipping  inwards,  a piece 
of  bandage  should  be  put  beneath  it  both  in  front  and  behind  at  the  time  it 
is  applied,  by  means  of  which  an  assistant  may  hold  it  in  position  (Fig.  7). 

In  operating  upon  the  upper  part  of  the  thigh,  the  india-rubber  tube 
must  be  of  sufficient  length  to  go  round  the  limb  and  the  pelvis.  The 
middle  of  the  tube  is  to  be  applied  to  the  front  of  the  thigh  immediately 
below  the  groin ; the  two  ends  are  then  to  be  carried  forcibly  round  and 
brought  up  to  the  front  again, 


the  groin  in  the 'line  of  the  limb, 

and  a similar  piece  behind,  over  which  the  tube  is  to  be  applied,  so  that  by 
pulling  on  the  ends  of  the  bandage  any  slipping  of  the  band  may  be  prevented 
during  the  operation.  The  middle  of  the  tube  is  to  be  placed  in  the  peri- 
meiun,  and  the  ends  pulled  forcibly  outwards  and  crossed  as  high  above 
the  tiochanter  as  possible,  and  afterwards  carried  round  the  pelvis  immedi- 
ately below  the  crest  of  the  ilium  (Fig.  9).  If  the  bandage  is  applied  with 
sufficient  force,  it  is  quite  unnecessary  to  put  any  pad  over  the  artery.  In 
the  accompanying  figure  the  patient  is  lying  on  his  side  with  the  right  thigh 
flexed,  in  the  position  for  an  oval  amputation  at  the  hip  joint. 

In  operations  upon  the  penis  or  scrotum,  a piece  of  bandage  should  be  laid 

along  the  some  behind  and 


where  they  cross  and  are  after- 
wards passed  round  the  pelvis 
immediately  below  the  crest  of 
the  ilium. 


In  amputation  at  the  hip- 
joint,  a long  piece  of  bandage 
must  be  laid  upon  the  middle  of 


Fig.  8.— Esmarch’s  Tourniquet  to  Thigh. 


Fig.  10. — Esmarch’s  Band  applied  for 
Operations  ou  the  Penis  or  Scrotum. 
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parts  of  the  bandage,  which  are  then  tied  together,  thus  attaching  the  loop 
of  the  tube  that  surrounds  the  scrotum  to  the  part  which  passes  behind ; 
any  slipping  of  the  tube  during  the  operation  is  thus  rendered  impossible 

(Fig.  10). 

Bloodless  Methods. — Various  devices  have  been  employed  for  many 
years  past  to  diminish  the  loss  of  blood  during  operations  on  the  extremities, 
and  at  the  same  time  to  get  rid  of  the  blood  which  otherwise  fills  the  wound, 
and  more  or  less  conceals  the  steps  of  the  operation,  even  when  the  tourniquet 
had  been  applied.  The  oldest  of  those  is  bandaging  the  limb  firmly  to  the  level 
at  which  the  tourniquet  is  applied,  before  tightening  the  screw.  This  was  I 

found  not  to  be  very  efficient,  especially  when  a pad 
was  used  over  the  main  artery  beneath  the  band  of 
the  tourniquet.  Lister  has  shown  that  the  limb  9 
may  be  rendered  absolutely  bloodless  by  simply 
elevating  it  as  high  as  possible  for  about  one 
minute,  and  then  rapidly  applying  an  elastic  baud  ^ 
or  a screw  tourniquet  without  a pad.  To  hasten  j 
the  emptying  of  the  blood-vessels  the  limb  may 
be  rubbed  firmly  in  the  direction  of  the  circulation 
(Fig.  11).  By  experiment  he  has  further  shown 
that  this  is  brought  about  not  only  by  the  emptying 
of  the  veins,  but  by  contraction  of  the  arteries 
which  occurs  when  the  limb  is  placed  in  the  elevated  j 
position.  Esmarch  of  Kiel  has  attained  the  same 
result  by  applying  an  elastic  bandage  spirally  from 
the  distal  extremity  of  the  limb  upwards  to  the 
point  at  which  the  tourniquet  or  elastic  band  is 
applied  (Fig.  12).  On  removing  the  elastic  band- 
age from  below  the  tourniquet,  the  limb  will  lie 
found  to  be  absolutely  bloodless,  even  the  bones 
very  frequently  yielding  no  blood  on  being  cut. 
With  the  exception  of  the  elasticity  of  the  skml 
. and  the  retraction  of  the  muscles,  the  operation 
exactly  resembles  one  on  a dead  body.  In  this 
\\i,  state,  all  vessels  of  any  size  can  be  seen  and  tied! 
before  the  tourniquet  is  removed.  On  removing  j 
the  tourniquet,  when  the  blood  returns  to  the 
wounded  part,  very  free  oozing  will  set  in,  which* 
often  takes  some  time  to  arrest  by  means 
of  cold  and  exposure  to  the  air.  Thus  it  may 
happen  that  the  patient  loses  as  much  blood  as 

if  Esmarch’s  method  had  not  been  employed  hc  asserts  that  most 

Esmarch  has,  however,  lately  adopted  a p *n  5 blooclless.  He  first 

operations  on  the  extremities  can  e WOund,  and  then,  having  put 

secures  every  vessel  visible  on  the  sm  taco  or  t ^ a drcssing  com. 

in  the  drainage  tubes  and  m ioc  ucc  ^ impregnated  with  salicylic 

posed  of  antiseptic  gaiize  sun’Oiinded  by  Mtton  w ool 1 a Tlic  limb  is  then 

acid,  which  is  moderately  him  y >.vi  t < ^ . . tourniquet  is  removed, 

placed  in  an  elevated  posit, on,  and  final  yth  ela  c o mn  q l2 

The  elevated  position  is  maintained  for  at  least  a half  horn 


Fig.  11.— Lister's  Method. 


ESMARCH'S  BLOODLESS  METHOD. 
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cases  of  amputation  and  56  excisions  in  which  this  plan  was  tried,  it  succeeded 
perfectly.  In  148  operations  for  necrosis,  it  was  necessary  to  remove  the 
dressing  on  account  of  haemorrhage  in  six  cases  only. 

Various  objections  besides  the  subsequent  oozing  have  been  raised  to 
Esmarch’s  bloodless  method.  It  has  been  stated  that  it  causes  sloughing 
of  the  flaps  and  increases  the  tendency  to  secondary  haemorrhage  after  large 
amputations,  by  unnaturally  augmenting  the  proportion  of  blood  in  the  body, 
and  so  giving  rise  to  increased  arterial  tension.  Neither  of  these  statements 
is  supported  by  experience.  A more  rational  objection  against  it  is,  that  when 
the  limb  is  infiltrated  with  the  products  of  inflammation,  or  when  perhaps 
clots  exist  in  the  veins,  these  may  be  driven  on  into  the  circulation  by  the 
application  of  the  elastic  bandage.  Although  no  case  of  such  an  accident  has 


Fig.  12.— Esmarch’s  Method. 


been  recorded,  it  would  be  safer  when  such  conditions  exist  to  empty  the  limb 
of  blood  by  the  simpler  plan  of  elevation  as  before  described.  The  same  plan 
is  also  better  employed  in  cases  of  cancer  or  sarcoma,  in  which  the  clanger  of 
dislodging  particles  and  driving  them  into  the  circulation  would  be  very  con- 
siderable. 

The  advantages  of  the  bloodless  method  of  operating,  especially  in  diseases 
of  bones  and  joints,  far  outweigh  any  supposed  disadvantages. 

It  is  difficult  to  say  how  long  complete  arrest  of  the  circulation  through  a 
limb  may  be  maintained  by  the  elastic  band  or  the  tourniquet  without  danger 
of  gangrene.  It  must  necessarily  vary  according  to  age.  Esmarch’s  method 
has  been  used  for  about  three  hours  without  any  evil  result. 

Compression  of  the  Main  Arterial  Trunk  is  in  the  present  clay  em- 
ployed only  as  a temporary  expedient  before  a tourniquet  can  be  applied,  or 
immediately  after  its  removal,  while  a few  vessels  before  invisible  are  being- 
secured,  or  in  those  situations  in  which  the  application  of  a tourniquet  is 
impossible.  It  is  far  safer  to  trust  to  an  instrument,  than  to  the  hands  of  an 
assistant,  however  steady  and  strong.  When  the  tourniquet  is  applied  with  a 
sufficient  degree  of  tightness,  the  whole  circulation  through  the  limb  is  com- 
pletely arrested.  This  can  never  be  clone  by  the  compression  of  the  main 
trunk  alone,  the  collateral  vessels  conveying  blood  into  the  limb  independently 
of  it.  then  again,  if  the  operation  be  unexpectedly  protracted  from  any 
cause,  the  fingers  of  an  assistant  may  tire  or  stiffen ; and,  the  steadiness  of 
then  pressure  becoming  relaxed,  haemorrhage  may  ensue.  For  these  reasons, 
Surgeons  invariably  employ  the  tourniquet  in  amputations  ; and  even  Liston, 
who  at  one  period  of  his  career  discarded  this  instrument,  commonly  employed 
it  during  the  latter  years  of  his  life. 

I he  points  chosen  lor  the  compression  of  arteries  are  those  at  which  the 
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vessel  is  comparatively  superficial,  and  is  placed  over  some  tone  against  which 
ttSh preLed.  The  following  arc  the  chief  arteries  winch  the  Surgeon 

Common  Carotid  can  he  felt  pulsating  just  internal  to  the  sterno- 
mastoid,  and  is  tost  compressed  by  pressing  the  thumb  directly  s 

towards  the  vertebrae  opposite  the  cneoid  caitilage  (Fig-  !•>)•  7 

hid  The  fingers  should  grasp  the  back  of  the  neck.  It  must  not  be  forgotten 
tint  if  the  pressure  be  applied  below  the  transverse  process  of  the  sixth 
cervical  vertebra,  the  vertebral  artery  will  be  compressed  at  the  same  time  as 

The  facial  artery  is  easily  compressed  against  the  jaw,  11  q,“^ 

superficially  immediately  in  front  of  tne  anterior  bordei  of  the  massetei , 


Fig.  13. — Compression  of  tlie  Carotid 


pier  p4 Compression  of  both  the  Facial,  right 

° Temporal,  and  right  Subclavian  Arteries. 


turners  may  be  placed  on  the  opposite  side  of  the  jaw  to  steady  the  hand,  and 
« lecelan'  the  fore-finger  may  compress  the  opposite  artery.  In  operations 
npouT  Le  and  lips  "the  assistant  may  stand  behind  the  I»t.en  and  com- 
press both  vessels  while  he  holds  the  head  as  m the  figure if  f «’ “ : immc. 

The  temporal  artery  is  compressed  where  it  can  be  felt  pulsatm0 

diately  in  front  of  the  ear  (Fig.  1-f).  . . ,i  ii.;1Yi  ■nnrf-  nf  in 

The  subclavian  artery  may  require  compression  l 1*  . 

stemo-mastoid  and  opposite  the  most  prominent  part  ot  the  ^ ^ 

^considerable  force  is  required  efficiently  to  coiupv®  «us  arte J;tto  ftw* 
of  the  opposite  hand  may  he  pressed  upon  thethu  J ^ ^ on  which 

The  patient’s  head  should,  i possi  ® “ c01.vical  fascia.  As  the  foree 
the  artery  is  being  compressed,  so  as  to  relax.  bccorac  fatigued  and  relax 

required  is  often  so  great  that  the  assistant  is  apt  to  toco™  S mechmicai 
his  pressure,  it  is  often  bettor  to  compress  the  mtaj ' The  ri„„ 

contrivance.  That  most  commonly  employ. ed I s > sufficientl  t0 

of  the  key  is  wrapped  round  with  a strip  of  lint,  so  as  pan 
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prevent  it  injuring  the  patient ; the  other  end  is  .also  well  padded  to  protect 
the  surgeon’s  hand.  The  padded  ring  is  then  pressed  forcibly  down  upon  the 
artery  in  the  situation  before  de- 


scribed (Fig.  15). 

In  cases  in  which  the  clavicle  is 
pushed  up  by  an  aneurismal  tumour, 
Syrue  recommended  that  an  incision 
should  be  made  above  the  clavicle 
through  the  skin  and  deep  fascia,  so 
that  the  fingers  of  the  assistant 
might  be  brought  to  bear  almost 
directly  upon  the  vessel,  which  would 
thus  be  securely  and  effectually  com- 
pressed. 

The  brachial  artery  is  best  com- 
pressed by  grasping  the  limb  op- 
posite the  middle  of  the  arm  in  such 
a way  that  the  tips  of  the  fingers 
are  placed  immediately  internal  to 
the  edge  of  the  biceps,  and  thus  press 
the  artery  against  the  bone  while  the 
thumb  rests  against  the  humerus 


Fig.  15.— Compression  of  Subclavian,  with  key,  and 
Digital  Compression  of  the  Brachial. 


Fig.  16.— Compression  of  the  Radial 
cTiul  Ulnar  Arteries. 


. on  the  opposite  side  (Fig.  15). 

The  radial  and  ulnar  arteries  frequently  require  compression  while  the 
surgeon  is  searching  for  a wounded  vessel  in  the  palm  of  the  hand  ; and  the 
assistant  must,  under  these  circumstances,  steady  the  hand  as  well  as  compress 

“*5  ■ ^ W1.^esfc  effect  these  objects  by  grasping  the  lower  part  of  the 
foie-aim  fiimly  with  both  hands,  his  fingers 

being  at  the  dorsal  aspect,  and  his  thumbs 
pressed  upon  the  arteries  immediately  above  the 
wiist  ; on  the  radial,  at  the  point  at  which  it 
is  commonly  felt,  as  the  pulse,  and  on  the  ulnar, 
at  the  outer  border  of  the  tendon  of  the  flexor 
carpi  uhiaris  (Fig.  1C). 

Compression  of  the  abdominal  aorta  is 

required  m some  cases  of  amputation  at  the  hip- 

°r  hlf,h  ,up  111  the  thigh,  and  in  operations  for  aneurism  of  the  iliac 
which  it  is  most  convenientlfcom^  itlwfnr^tLf 

fc'llijtet  partof^te  in  ooopieljgtraorta  ™ * 'H T ‘ 

SC'0  Sht7H  be  Splied  » and  to  Hr?  left 7/ ihenS™’  t 

hand  in  this  sSionVuUhff’  ^ T Eeadilj  1,e  compressed  with  the 

for  it  to  T»  maintained  for  any  t,“tl)T  Unm  “fJSf  ^ h kimPosf.ble 
instrument  1?™™™!,  J ^ , nine.  In  the  absence  of  any  other 

roand",  stick  aW  the  S"°  t!w,“d  °ight  3™*  long  is  to  bo  rolled 
thus  formed  is  held  in  "i^  ,,mS-  The  pad 


m the  proper  position  by  the  ends  of  thc^stick,  while 
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several  turns  of  elastic  bandage  arc  passed  round  the  body  so  as  to  press 
it  forcibly  against  the  spine.  After  it  is  applied  an  assistant  must  continue  to 
hold  the  pad  in  position  by  means  of  the  stick.  An  objection  common  to  his 
and  to  all  other  clastic  appliances  for  compression  of  the  aorta  is  that  should 

the  patient  vomit,  the  forcible  con- 


17.— Lister  s Aorta  Compressor  applied. 


UUO  » 7 

traction  of  the  abdominal  muscles  will 
almost  certainly  lift  the  pad  from  the 
aorta  and  relax  the  compression.  It  is 
better,  therefore,  whenever  .possible,  to 
use  the  instrument  known  as  Pancoast’s 
or  Lister’s  Aortic  Tourniquet  (Fig.  17). 
This  consists  merely  of  a large  horse- 
shoe clamp,  one  end  of  which  is  ex- 
panded and  padded  so  as  to  fit  the 
spine,  and  the  other  receives  a screw 
which  presses  down  a pad  of  sufficient 
size  to  compress  the  aorta  with  cer- 
tainty. Lister  states,  that  from  ex- 
amination of  a considerable  number  of 

tte  LeaT  ha 

Sto  “ill  farther  to  awdinjury  p^rly 

* at  ill,'  with  the  he,  of  blood  through  ft. 

vem,  cava.  mon  ilia0  may  easily  be  carried  out  by  the 

application^!  the  aortic  tourniquet  over  the  line  of  the  artjwy,  ^ “ 

means  of  a straight  leiei  of  wooc  leno-th,  smooth  and  round, 

very  veil.  The  lever  should  be  about  t«  feet  ^ ^ ^ ^ 

and  shaped  something  like  a l"'--  lcver  is  introduced  to  such 

is  Sr  — * - 

immediately  above  the  gi 01  n,  as  „e  prcSsure.  If  it  be  desiret 

brim  of  the  pelvis  into  such  a position  as  to  or  hv  placing  , 

-SSS  of  the  artery,  and  securing  it  first  by  a few  turn 
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of  a common  bandage,  passing  in  a figure  of  eight  round  the  upper  part  of  the 
thigh  and  the  pelvis  below  the  crest  of  the  ilium,  over  which  must  be  put  a 
few  turns  of  an  india-rubber  bandage.  1 

Compression  of  the  femoral  artery  at  the  brim  of  the  pelvis  (Fio-  is) 
is  commonly  resorted  to  for  the  temporary  arrest  of  hemorrhage  from' any 
part  of  the  lower  limb.  It  is  thus  performed.  The  Surgeon  stands  by  that 


Fig.  IS.— Pressure  with  Thumbs. 


Application  of  Tourniquet  to  Femoral  Artery. 


towarfs  the  iSentl/h-'rt'md  his  to  I comPl'«ed,  with  his  bach 

grasps  the  H* 

a hold  on  the  mass  of  the  ad-  ’ fin§eis  of  oue  hand  obtaining 


-unco  vjx  LJIL-  clLL“ 

ductor  muscles,  and  those  of  the 
other  on  the  posterior  border  of 
the  trochanter  major.  His  two 
thumbs  are  placed,  one  over  the 
other,  upon  the  artery  at  a point 
immediately  below  Poupart’s  liga- 
ment, and  exactly  midway  be- 
weeu  the  symphysis  pubis  and 
the  anterior  superior  iliac  spine— 
where  the  vessel  lies  over  the  hip- 
*me.  Instrumental  compression 
. ;.his  8ltuation  is  employed  only 

'111  the  trfin.t-.mni, i-  ..A  -V 


, only  

be  described  with  that  disease. 

|ta"e-  hi  bleeding  from  a point  J/  Slfcuated  to  be  compressed  with  advan 
tj Jotter  to  apply  the  premie  0 the  " ^ ^ and  ^ the  ankle,  it  i 
The  anterior  Ld  Toll  ^ at  tlle  groin. 

mmently  be  compressed  during  mi  ?*”***  at  the  ankIe  ma7  con 

V0T-  i.  n°  an  operation  on  the  foot  (Fig.  19). 


Tin 


E 
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assistant  may,  at  the  same  time,  steady  the  foot,  and  hold  it  in  a con- 
venient position  for  the  Surgeon.  The  limb  being  bent  at  a right  angle, 
the  assistant  puts  the  patient’s  knee  in  his  axilla  ; he  then  grasps  the 
limb  firmly  with  one  hand  above  the  ankle,  and  with  the  finger  and 
thumb  compresses  the  vessels.  The  posterior  tibial  is  to  be  compressed  with 
the  tips  of  the  fingers  one  finger’s  breadth  behind  the  internal  malleolus,  and 
the  anterior  tibial  with  the  thumb  in  front  of  the  ankle  at  a point  exactly 
midway  between  the  two  malleoli,  that  is  to  say,  a little  to  the  outer  side  of 
the  middle  line. 


CONSTITUTIONAL  EFFECTS  OF  OPERATIONS. 


Every  operation  of  any  importance  is  followed  by  a certain  amount  of 
traumatic  fever , as  indicated  by  a rise  of  temperature,  an  increased  frequency 
of  the  pulse,  and  some  degree  of  thirst.  Such  fever,  if  moderate  and  con- 
fined within  certain  limits,  can  scarcely  be  looked  upon  as  a morbid  condition ; 
and  unless  it  is  kept  up  by  some  unhealthy  state  of  the  wound,  by  the  presence 
of  decomposing  matter,  or  by  pent-up  discharges,  it  completely  subsides  by  the 
third  day.  The  thermometer  is  the  only  certain  means  of  judging  of  the 
degree  of  fever.  The  pulse  is  a fallacious  sign,  being  greatly  influenced  by 
the  mental  state  of  the  patient  and  many  other  causes  ; thirst  also  may  be 
occasioned  by  the  anmsthetic  ; but  the  temperature  is  an  infallible  guide.  If 
the  thermometer  remain  beloiv  100°  F.  no  anxiety  need  be  felt  on  this  score. 

The  Local  Treatment  of  Operation- Wounds  differs  in  no  respect  from 
that  of  accidental  wounds,  and  will  be  treated  of  in  the  Chapter  on  the  treat- 


ment of  such  injuries. 

The  Constitutional  After-treatment  of  operations  demands  as  much 
attention  on  the  part  of  the  Surgeon  as  the  management  of  the  wound  itself. 
Immediately  after  the  operation,  and  before  the  effects  of  the  anesthetic  have 
passed  off,  the  patient  should  be  comfortably  arranged  in  bed,  with  the  clothes 
supported  by  a cradle,  or  other  contrivance,  away  from  the  part  implicated; 
an  opiate  may  then  be  administered  if  required,  or  a little  wine  and  water  if 
there  be  faintness,  and  the  patient  kept  as  quiet  as  possible. 

With  regard  to  the  Diet  after  the  operation,  this  must  depend  entirely  on 
the  patient’s  constitutional  powers,  his  previous  habits,  his  age,  and  upon  the 
severity  of  the  operation.  But,  as  a general  rule,  it  may  be  stated  that,  as  an 
operation  is  a shock  to  the  system,  the  constitutional  powers  require  to  be 
maintained  after  its  performance.  This  is  more  particularly  the  case,  if  the 
mutilation  be  severe,  or  the  subsequent  suppuration  abundant.  If  the  patient  s 
strength  be  good,  not  having  been  broken  by  previous  disease  or  suffering,  and 
if  the  operation  be  a slight  one,  as  the  amputation  of  a finger  or  the  removal 
of  a small  tumour,  he  may  have  half  his  usual  diet  allowed  for  a few  days,  but 
with  little,  if  any,  stimulant.  If  the  operation  have  been  more  severe,  but  not 
capital,  no  solids  should  be  allowed,  but  broths  and  nourishing  liquids  alone 
o-iven  for  the  first  few  days.  If  the  operation  have  been  a capital  one,  the 
patient’s  .health  and  strength  being  otherwise  good,  he  may  be  restricted  to 
farinaceous  slops  and  beef-tea  until  the  febrile  disturbance  which  al\\n\s 
follows  severe  operations  has  passed  off,  after  which  some  light  put  ( mg  may 
lie  added  ; and  the  diet  may,  as  the  case  progresses,  be  gradually  lmpmed  by 
the  successive  addition  of  fish  and  the  lighter  kinds  of  meat  with  a moderate 
quantity  of  stimulants,  as  required,  until  it  reach  the  normal  standard.  It  not 
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infrequently  happens,  however,  that  a totally  different  course  must  be  pursued. 
It  is  not  my  intention  to  enter  upon  the  great  question  of  the  use  and  abuse  of 
alcohol  as  an  article  of  diet.  But  as  a medicinal  agent  in  severe  surgical  cases 
there  can  be  no  doubt  of  the  great  utility  of  alcohol  in  some  shape.  If  the 
patient  have  been  much  reduced  by  long-continued  suppuration,  or  other 
depressing  causes  before  the  operation  ; if  he  be  old  and  weakly  in  constitu- 
tion, or  have  been  in  the  habit  of  taking  a very  considerable  quantity  of 
stimulants,  it  will  be  absolutely  necessary  to  adopt  a tonic  and  stimulating 
mode  of  treatment.  Indeed,  in  hospital  practice  especially,  this  is  by  far 
the  most  successful  mode  of  treating  patients  after  severe  operations  ; without 
it,  many  would  have  sunk,  whom  I have  seen  saved  by  the  free  administra- 
tion of  large  quantities  of  brandy,  wine,  porter,  eggs,  and  beef-tea  from  the 
very  tune  of  the  operation — that  stimulant  being  given  to  which  the  patient 
is  accustomed  in  a state  of  health.  This  plan  of  treatment  is  also  one  of  the 
best  preventives  of  those  diffuse  forms  of  inflammation  that  are  so  commonly 
•fatal  in  these  cases  ; and  when  they  come  on,  I know  no  better  remedy  than 
the  brandy-and-egg  mixture,  freely  administered.  In  all  this,  however,  the 
Surgeon  must  be  guided  by  the  patient’s  pulse,  his  previous  habits,  and  the 
strength  of  his  constitution  ; and  nothing  requires  greater  judgment  than  the 
administration  of  stimulants,  according  to  these  particulars.  The  temperature 
is  also  a most  important  guide  to  the  diet  of  a patient.  If  it  be  high,  animal 
food  must  be  avoided,  but  stimulants  need  not  necessarily  be  abandoned  ; in 
fact  they  may  be  required  in  increased  quantity,  especially  if  with  the  fever 
there  is  rapidity  and  weakness  of  the  pulse.  The  great  importance  of  attend- 
ing scrupulously  to  the  general  cleanliness  of  the  patient,  and  to  the  ventila- 
tion of  the  ward  or  room  in  which  he  is  lying,  as  the  best  means  of  preventing 
the  occurrence  of  unhealthy  and  spreading  forms  of  inflammation,  need  scarcely 
be  insisted  011,  as  these  hygienic  precautions  are  universally  recognised  as  being 
of  the  first  importance  under  such  circumstances. 

Ihe  remote  effect  of  the  major  operations  is  a subject  that  requires  inves- 
tigation. Do  people  who  have  undergone  any  of  the  greater  operations,  and 
v ho  have  recovered  from  the  immediate  effects,  as  a rule,  live  as  long  as  those 
who  have  not  sustained  a mutilation  ? I am  disposed  to  think  that  they  do 
not.  When  we  reflect  on  the  enormous  number  of  persons  who,  before  the  age 
of  thirty,  suffer  amputation  of  one  of  the  limbs  for  injury,  it  is  remarkable 
how  seldom  one  sees  an  old  person  in  a hospital  or  elsewhere,  who  has  lost  a 
limb  in  early  life.  I am,  of  course,  speaking  only  of  amputations  for  injury: 
for  those  who  have  undergone  this  operation  for  strumous  or  malignant 
disease,  frequently  die  early  from  recurrence  of  the  constitutional  vice  in 
•other  parts  of  the  body.  So  also  with  respect  to  lithotomy.  Very  many  boys 
are  cut  for  stone  every  year  and  recover  ; but  I scarcely  recollect  to  have  met 
with  a middle-aged  adult  who  had  been  operated  on  in  childhood. 

The  various  Special  Operations  will  be  considered  when  treating  of  the 
scveial  Injuries  and  Diseases  for  which  they  are  required;  but,  as  Amputations 
riv  lca,c^y  ^ llllc^er  any  special  head,  being  required  for  a great  variety 
ot  different  conditions,  it  will  be  more  convenient  to  consider  them  here. 
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CHAPTER  II. 


AMPUTATIONS  AND  DISARTICULATIONS. 


The  term  Ampul  at  ion  means  the  separation  or  removal  of  a part  of  the  body. 

It  is  most  commonly  applied  to  the  removal  ot  a limb,  but  sometimes  also  to 
that  of  other  parts,  as  the  breast  or  penis. 

The  frequency  of  amputation  of  the  limbs  has  much  lessened  of  late  yeais  „ 
other  and  less  severe  modes  of  treatment  being  now  successfully  followed  in 
many  cases  of  diseased  joint,  of  aneurism,  and  of  compound  fracture.  Still 
amputations  are  among  the  most  frequent  operations  in  surgery,  and  will  con- 
tinue to  he  so  as  long  as  the  human  body  is  liable  to  severe  mutilations,  to 
o-ano-rene  of  the  limbs,  and  to  malignant  and  other  incurable  diseases  of  the 
hones  and  joints.  It  has  been  somewhat  the  fashion  to  decry  amputation ; and 
to  speak  of  this  operation  as  an  opprobrium  to  curative  surgery.  But,  though 
no  Surgeon  can  deprecate  unnecessary  amputations  more  strongly  than  1 do, 

I cannot  admit  that  the  removal  of  a limb  is  an  operation  of  less  merit  than 
any  other  proceeding  adopted  when  all  other  means  have  failed  m curing  the 
diseased  part,  or  in  saving  the  patient’s  life  from  danger.  Surely,  it  is  rather 
a subject  of  just  pride  than  the  reverse,  that  the  Surgeon  is  able  to  save  the 
whole  of  the  body  by  sacrificing  by  a simple  operation  a limb  that  has  been 
utterly  disorganised  or  spoilt  by  disease  or  injury.  In  the  performance  of 
an  amputation,  also,  much  dexterity  may  frequently  be  displayed  ; and  there  is 
commonly  great  scope  for  surgical  skill  m the  constitutional  treatment  ot  tic 

patient  both  before  and  after  the  operation.  . - 

The  amputation  of  a limb  is  generally  performed  through  the  continuity  of  a 
bone  ; when  done  at  a joint,  it  is  called  a Disarticulation.  . . . 

Amputation  for  diseases  of  joints,  or  for  the  immediate  effects  of  injury,  is 
an  operation  of  comparatively  recent  date  ; for  the  older  surgeons  undertook 
the  removal  of  a limb  only  for  gangrene.  So  much  was  this  the  awe,  that 
the  works  of  many  of  the  older  writers  the  only  mention  of 
the  treatment  of  gangrene.  Hippocrates,  who  lived  about  • 

Christ,  recommended  that  the  Surgeon  in  removing  a gangrenous  limb  slioulc 
limit  his  incisions  to  the  dead  tissues  in  order  to  avoid  the  danger  of  bleedun  . 
Celsus,  who  lived  at  the  commencement  of  the  Christian  era,  encourage  « 
holder  line  of  practice.  The  operation  of  amputation  as  described  by  him  a 
thraperformed.  A deep  incision  was  made  to  the  bone  between  the  living  and 
dead  tissues  encroaching  rather  on  the  living  than  leaving  am  of  the  dead. 
When  the  bone  was  reached,  the  sound  flesh  was  drawn  hack  from  it,  andthesaw 
Mpphed  as  high  as  possible.  The  edges  of  the  skin  were  then  brought  down 
and  it  was  recommended  that  the  covering  should  be  lax,  that  it  migi 
nearly  as  possible  cover  the  bone  completely.  As,  however  Celsus  advises  that 
the  par^wlitoh  the  skin  did  not  reach  should  be  dressed  with  hut  cc^e^m^ 
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caustics  for  the  arrest  of  haemorrhage  ; it  is  probable,  therefore,  that  the 
vessels  were  secured  in  au  amputation  at  that  time  by  the  ligatuic,  although 
no  distinct  mention  is  made  of  it  in  the  description  of  the  operation.  In  spite 
of  this  he  tells  us  that  the  operation  was  attended  by  very  great  danger,  for 
the  patients  often  died  from  haemorrhage  or  faintings  during  its  performance, 
and  that  it  was  justified  only  by  the  fact  that  the  cases  for  amputation  were 
such  that  it  had  not  to  be  considered  whether  the  remedy  was  very  safe, 
because  it  was  the  only  one  there  was.  Amputation  was  performed  in  this 
way,  however,  in  spite  of  its  dangers,  till  the  beginning  of  the  second  century, 
when  Archigenes,  another  Roman  surgeon,  invented  the  fillet,  which  was 
bound  tightly  round  the  limb  to  diminish  the  loss  of  blood.  The  writings  of 
this  Surgeon  have  been  in  great  part  lost,  so  that  it  is  doubtful  what  means  he 
used  for  the  arrest  of  haemorrhage ; but,  whatever  they  were,  they  do  not  seem 
to  have  been  very  successful ; for,  soon  after  his  time,  Galen,  who  practised  in 
Rome  during  the  later  part  of  the  second  century,  reverted  to  the  practice  of 
Hippocrates,  recommending  that  in  amputations  the  incisions  should  be 
limited  to  the  gangrenous  tissues,  and  that  a cautery  should  be  applied  to 
what  remained  of  the  dead  parts  after  removal  of  the  limb.  The  practice  of 
tying  arteries  also  fell  completely  into  abeyance,  the  cautery  being  almost  the 
only  means  employed  for  the  arrest  of  haemorrhage.  So  great  indeed  was  the 
fear  of  haemorrhage  that,  in  the  fourteenth  century,  Guido  di  Cauliaco  recom- 
mended even  strangulating  the  limb  by  means  of  plasters,  and  allowing  it  to 
drop  off,  in  preference  to  any  cutting  operation.  It  was  not  till  1520  that  the 
mode  of  operating  adopted  by  Celsus  was  revived  by  Hans  von  Gersdorf  ; but 
as  the  cautery,  or  various  more  or  less  impotent  styptics  were  still  the  only 
means  employed  to  stop  the  bleeding,  the  operation  was  too  dangerous  to  be 
undertaken  as  an  ordinary  mode  of  treatment.  Towards  the  latter  part  of  the 
sixteenth  century,  about  15G0,  the  use  of  the  ligature  was  re-introduced  by 
Ambroise  Pare,  the  most  celebrated  Surgeon  of  his  time.  Amputation,  as  he 
performed  it,  was  essentially  the  same  operation  as  that  described  by  Celsus, 
and  although  the  arrest  of  bleeding  was  efficiently  carried  out  by  the  ligature, 
the  loss  of  blood  during  the  operation  was  considerable  ; for,  though  “ the 
fillet  ” was  bound  tightly  round  the  limb  with  the  intention  of  diminishing 
the  haemorrhage,  it  seems  never  to  have  been  applied  with  sufficient  force 
completely  to  arrest  the  circulation.  The  instruments  used  for  seizing  the 
vessel  were  somewhat  clumsy,  and  consequently  the  patient  often  lost  so  much 
blood  before  the  vessel  was  tied,  that  the  majority  of  Surgeons  continued  to 
prefer  the  cautery  or  some  styptic  for  another  century.  It  was  not  until  the 
beginning  of  the  eighteenth  century  that  the  ligature  really  became  the  only 
recognised  mode  of  arresting  arterial  bleeding.  This  result  was  brought  about 
partly  by  the  discovery  of  the  circulation  of  the  blood  by  Harvey  in  1 G28,  but 
chiefly  by  the  invention  of  a really  efficient  tourniquet  by  Morel  in  1(574. 
Suigeons  now  were  able  to  perform  amputations  without  the  fear  of  seeing 
their  patient  die  of  haemorrhage  during  the  operation,  and  from  that  time  the 
real  improvement  in  amputations  commenced. 

In  lii7!),  Lowndham,  an  English. Surgeon,  first  suggested  the  plan  of  cutting 
n ap  v Inch  could  be  made  to  cover  the  divided  end  of  the  bone,  so  as  to  obtain 
cui  ) union  without  separation  of  the  end  of  the  bone.  Thus  there  came  to  be 
"o  istinct  modes  of  amputating  a limb,  the  circular  and  the  flap  method, 
cac  i o which  underwent  gradual  development  and  improvement. 
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Amputation  by  the  Circular  Method. — The  first  improvement  of  the 
circular  method  of  amputating,  made  after  the  invention  of  the  tourniquet, 
was  the  introduction  of  what  was  known  as  the  operation  “ by  the  double 
incision.”  This  mode  of  operating  was  introduced  into  practice  almost  simul- 
taneously by  Cheselden,  of  London,  and  J.  L.  Petit,  of  Paris.  In  this  mode 
of  operating,  the  skin  and  fat  were  divided  by  a circular  incision ; the 
assistant  then,  grasping  the  limb,  pulled  the  integuments  forcibly  upwards, 
and  the  muscles  were  cut  through  to  the  bone  by  another  circular  sweep  of 
the  knife,  and  the  saw  applied  as  high  up  as  possible.  This  method  of 
operating  did  not  aim  at  completely  covering  in  the  bone,  but  it  provided 
such  an  amount  of  covering  that  it  was  possible  for  the  stump  to  heal  com- 
pletely by  granulation,  usually  after  separation  of  the  protruding  end  of  the 
bone.  The  results  of  this  operation  were  not  so  bad  as  might  have  been 
expected.  The  first  Monro,  who  wrote  in  173G,  tells  us  that  out  of  ninety- 
nine  cases  of  major  amputation  performed  by  himself  and  his  colleagues  in 
the  Edinburgh  Infirmary,  only  eight  died,  and  none  of  these  from  the  imme- 
diate effects  of  the  operation.  Monro  secured  the  vessels  by  ligature,  and 
dressed  the  raw  surface  of  the  stump  with  dry  lint,  which  remained  on  till  it 
was  loosened  by  suppuration.  A modification  of  the  operation  by  the  double 
incision  was  introduced  by  the  French  surgeon,  Louis,  in  17G8.  He  noticed 
that  in  making  the  circular  incision  through  the  muscles,  the  retraction  of 
the  superficial  layers  was  greater  than  that  of  those  near  the  bone.  In  order 
therefore  to  obtain  a higher  and  more  level  division  of  the  muscles,  he 
divided  the  superficial  layers  with  the  skin  and  fat,  and  having  drawn  them 
forcibly  upwards,  cut  the  remaining  muscle  with  a second  sweep  of  the  knife. 
A linen  retractor  was  applied  between  the  first  and  second  incisions,  and  in 
order  to  allow  the  muscles  to  retract  to  the  fullest  possible  extent,  Louis  was 
inclined  to  abandon  the  tourniquet  and  to  trust  to  digital  compression  of  the 
main  arterial  trunk.  So  far,  Surgeons  had  advanced  little  beyond  the  opera- 
tion of  Celsus  ; in  fact,  it  is  doubtful  whether  in  amputation  by  the  double 
incision,  as  performed  at  this  time,  the  bone  was  better  covered  than  in  that 
by  the  Koman  Surgeons,  who  raised  the  soft  parts  very  freely  before  sawing. 
The  first  attempt  to  diminish  the  size  of  the  raw  surface  left  after  amputation 
was  made  by  Samuel  Sharp  about  1750.  He  passed  two  broad  ribbon-like 
ligatures,  each  composed  of  eight  well  waxed  threads,  through  the  edges  of  the 
wound  about  three-quarters  of  an  inch  from  the  margin  of  the  skin,  and 
drawing  them  tolerably  tightly,  tied  them  in  a bow-knot.  It  was  soon  found, 
however,  that  the  tension  thus  caused  produced  such  an  amount  of  pain  and 
fever  that  the  plan  was  abandoned  almost  as  soon  as  it  was  recommended. 

Between  1770  and  1780  the  great  fact  became  recognised  that  the  only  way 
to  obtain  speedy  healing  of  a stump  is  to  provide  sufficient  covering  to  enable 
the  edges  of  the  skin  to  be  brought  together  over  the  end  of  the  bone,  so  as  to 
meet  easily  without  tension.  This  led  to  the  invention  of  the  mode  of 
operating  known  as  amputation  by  the  triple  incision,  which  was  introduced 
into  practice  almost  simultaneously  by  Benjamin  Bell,  of  Edinburgh,  A illiam 
Hey,  of  Leeds,  and  Alanson,  of  Liverpool.  The  two  former  performed  the 
operation  exactly  as  it  is  done  in  the  present  day  by  those  who  practise  that 
method  (Figs.  20  and  21).  The  skin  and  fat  were  first  divided  by  a single 
sweep  of  the  knife  and  dissected  up  for  a distance  equal  to  half  the  diameter 
of  the  limb  ; the  muscles  were  then  divided  by  another  circular  sweep  of  the 
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knife  and  retracted  for  a distance  varying  from  one  to  two  inches,  according 
to  the  thickness  of  the  limb  ; and  the  bone  was  sawn  as  high  up  as  possible. 
In  the  thigh  and  leg  it  was  recommended  by  Hey  to  cut  the  posterior  muscles. 


Pig.  20.— Amputation  of  Arm  fiy  the  Circular  Method.  Commencement  of  first  incision. 


longer  than  the  anterior,  to  allow  for  their  greater  contraction.  The  edges  of 
the  skin  were  brought  together  in  the  transverse  diameter  of  the  limb,  and  a 
stump  was  formed  with  abundant  covering  for  the  bones,  but  necessarily  with 
some  puckering  and  projection  at  each  angle. 

The  three  incisions  which  gained  for  this  operation  the  name  of  “ the  triple 
incision  ” were  first  the  incision  through  the  skin  and  fat,  secondly,  the  incision 
through  the  muscles,  and  finally,  the  circular  sweep  round  the  bone  to  separate 
the  muscles  for  retraction.  The  method  adopted  by  Alanson  produced  much 
the  same  result,  the  only  difference  being  that  he  attempted  to  divide  the 
muscles  in  such  a way  as  to  leave  a hollow  cone  with  the  bone  at  its  apex,  by 
turning  the  edge  of  the  knife  obliquely  upwards.  This  proceeding  was  found 
by  other  Surgeons  to  be  inconvenient,  although  in  Alauson’s  hands  it  produced 
excellent  results. 

Amputation  by  the  Flap-Method  was  invented  in  this  country  by 
Lowndham,  and  was  first  described  in  a work  by  J.  Yongc,  with  the  extra- 
ordinary title  of  “ Currus  Triumphalis  e Terebinthino,”  published  in  167b. 
The  operation  urns  at  first  performed  only  in  the  leg,  and  the  flap  which  was, 
formed  from  the  calf  was  cut  by  dissection,  and  composed  chiefly  of  the 
integuments  and  subcutaneous  tissues.  In  ] G!)G  Verduin  of  Amsterdam 
independently  invented  a similar  operation,  but  his  method  differed  from  that 
of  Lowndham  in  the  flap  being  cut  by  transfixion,  instead  of  being  raised  by 
dissection.  Both  Lowndham  and  Verduin  hoped  to  be  able  to  arrest 
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haemorrhage  by  pressing  the  flap  against  tlie  ends  of  the  bones  and  securing  it  by 
bandages.  The  result  was,  that  although  in  a few  cases,  especially  in  the  hands  of 
Yonge,  who  understood  the  necessity  of  drainage,  union  by  first  intention  seems 
to  have  taken  place,  in  the  great  majority  the  discharges  were  pent  up  and 
caused  violent  inflammation.  In  consequence  of  the  unsatisfactory  nature  of  the 
results  obtained,  the  method  was  completely  abandoned  till  1731),  when  it  was 


re-introduced  by  a French  surgeon  of  the  name  of  Ravaton,  who  modified  the 
operation  by  making  two  rectangular  flaps,  one  from  each  side  of  the  limb, 
and  securing  the  vessels  by  means  of  the  ligature.  A similar  operation  was 
performed  by  Vermale,  of  Mannheim,  in  1707,  in  the  lower  part  of  the  thigh. 
That  the  flap  method  still  did  not  yield  very  favourable  results,  on  account  of 
the  tendency  to  accumulation  of  discharges  between  the  flaps  in  the  absence  of 
any  proper  system  of  drainage,  is  evident  from  the  fact  that  in  1 < 65, 
OTIalloran,  “surgeon  and  man-midwife  ” at  Limerick,  recommended  that  the 
flap  and  stump  should  be  dressed  as  separate  sores,  and  that  they  should  not 
be  brought  together  till  the  surfaces  were  covered  by  granulations.  This  plan 
did  not,  however,  find  much  favour,  and  at  the  end  of  the  last  century 
Surgeons  preferred  the  circular  amputation  in  most  cases,  the  flap  operation 
being  restricted  almost  entirely  to  the  upper  part  of  the  leg,  the  lower  part  of 
the  thigh,  and  the  distal  parts  of  the  foot.  Alauson  and  Hcj,  uhose  names 
have  already  been  mentioned  in  connection  with  the  circular  method  of 
amputation,  practised  and  improved  the  flap  operation  in  these  situations. 
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During  the  first  forty  years  of  this  century,  however,  tire  flap-operation  came 
greatly  into  favour  in  this  country,  and  was  during  the  later  part  of  that  time 
supported  by  the  able  advocacy  of  Liston,  who  invariably  amputated  by  that 
method,  and  who  certainly  did  it  with  wonderful  rapidity  and  precision. 
Amputation  by  the  double  flap  as  it  is  still  practised,  is  thus  performed 
(Fig.  22). 

The  two  flaps  may  be  made  either  by  cutting  from  without  inwards,  or  by 
transfixion — cutting  from  within  outwards.  Transfixion  is  adapted  only  to 
fleshy  parts,  as  the  thigh  or  arm  ; but  cutting  from  without  inwards  will  be 
found  to  afford  the  best  result,  and  is  indeed  the  only  mode  of  forming  the  flap, 
in  some  situations  in  which  the  bones  are  naturally  thinly  covered,  as  on  the 


Fig.  22.  Amputation  of  the  Thigh.  Antero-posterior  Flap-Operation.  Flaps  cut  by  Transfixion. 


dorsal  aspect  of  the  fore-arm,  the  anterior  part  of  the  leg,  or  just  above  the 
ankle-joint,  or  where  the  soft  parts  have  been  wasted  by  chronic  disease. 

The  flaps  m transfixion  should  be  made  by  a steady  sweeping  cut,  so  that  the 
soft  parts  may  be  evenly  and  smoothly  divided.  Their  length  must  of  course  be 
3“  t0.  thickness  of  the  limb.  If  they  be  cut  too  long,  too  much 
■jC  0 ' , >c  k 10  stump,  and  the  flap  itself  is  usually  badly  fashioned 
‘ ■I  P°mtecL  Should  the  Surgeon  feel  that  he  has  made  this  mistake,  the 
\ sei  plan  will  be  at  once  to  round  off  the  ends  of  the  flaps.  Should  they 
rip  r i'0,011  cu  k'°  K 101’t>  the  soft  parts  must  be  forcibly  retracted,  the  bone 
Tbo  fb  !•  C'!'CUkl  svvcePs  of  the  knife,  and  sawn  as  high  up  as  possible. 
_rrn  f! . es  10in  tke  vessels,  as  that  on  the  outer  side  of  the  thigh  or 

to  wind  Dip  J°Tfc  ' making  the  inner  flap,  great  care  must  be  taken 
pom  ot  the  knife  well  round  the  bone,  so  as  not  to  transfix  and 
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split  the  vessels,  but  to  out  them  us  long  as  possible.  As  a general  rule,  the  ' 
less  loose  muscle  that  is  left  on  the  stump,  the  better : hence,  where  there  is  an 
equal  thickness  of  soft  parts  round  the  bone,  as  in  the  arm  and  thigh,  the  flaps 
should  be  cut  short,  well  retracted,  and  the  bone  cleared  by  circular  sweeps  of 
the  knife  as  high  as  necessary.  The  bone  thus  lies  at  the  bottom  of  a deep 
hollow  beyond  the  angle  of  junction  of  the  flaps,  and  there  is  less  chance  of  a 
conical  stump  being  left. 

In  cutting  a flap  from  without  inwards,  it  is  of  the  greatest  importance  to 
remember  that  the  edge  of  the  knife  must  never  be  turned  towards  the  under 
surface  of  the  flap,  but  always  towards  the  parts  to  be  removed.  After  marking 
out  the  flap  with  the  point  of  the  knife,  the  Surgeon  takes  the  edge  of  the 
skin  lightly  between  the  finger  and  thumb  of  his  left  hand,  and  raises  it  from 
the  parts  beneath.  The  portion  of  the  flap  which  is  thus  raised  is  therefore  at 
right  angles  to  the  surface  of  the  limb,  and  the  knife  must  also  be  kept  in  a 
similar  direction,  or  its  edge  will  be  turned  towards  the  base  of  the  flap,  and 
by  scoring  its  under  surface  will  greatly  increase  the  dangers  of  sloughing. 
The  flap  must  be  raised  evenly  across  the  limb,  and  one  side  must  not  be 
allowed  to  get  in  advance  of  the  other.  When  bands  of  areolar  tissue  are 
seen  passing  from  the  flap  to  the  parts  beneath,  the  operator  must  divide  these 
at  the  end  that  is  attached  to  the  parts  to  he  removed.  There  should  be  no 
hurry  about  raising  a flap  by  dissection,  as  under  the  influence  of  anaesthetics 
the  lengthening  of  the  operation  by  two  or  three  minutes  is  a matter  of  but 
little  importance.  It  is  better  to  spend  one  or  two  minutes  more  over  the 
operation,  than  to  have  to  re-amputate  on  account  of  sloughing  of  the  flaps. 

The  simple  circular  aud  the  double-flap  operations  being  thus  brought  to 
perfection  marks  the  limits  of  the  improvements  in  amputation  which  resulted 
from  the  invention  of  the  tourniquet ; and  before  the  invention  of  anaesthetics 
Surgeons  were  divided  in  opinion  as  to  which  of  the  two  methods  was  to  be 
preferred  when  the  nature  of  the  case  allowed  of  a choice.  The  advocates  of 
the  flap  operation  claimed  for  it  the  following  advantages  : that  it  was  easy  of 
performance,  and  could  be  carried  out  with  great  rapidity,  thus  saving  pain  to 
the  patient  ; that  the  thick  muscular  cushion  left  over  the  ends  of  the  bones 
made  a better  covering  and  rendered  protrusion  of  the  bone  less  likely  to 
occur  ; and  that  the  accuracy  of  fit  obtained  by  this  method  favoured  union  of 
the  flaps  by  first  intention.  The  advocates  of  the  circular  method  maintained: 
that  the  light  covering  formed  by  the  skin  and  fat  was  less  likely  to  be  dis- 
placed by  the  involuntary  movements  of  the  muscles,  and  was  quite  as  capable 
of  uniting  by  first  intention  as  fleshy  flaps ; and  that  protrusion  of  the  bone  was 
not  dependent  on  the  method  adopted,  hut  upon  insufficiency  of  covering. 
As  long  ago  as  1788  it  had  been  pointed  out  by  Mynors  that  the  muscular 
cushion  was  more  an  ideal  advantage  than  a real  one ; for  in  course  of  time  the 
muscular  tissue  in  the  flap  becomes  atrophied  and  absorbed,  until  after  a few 
months  the  difference  in  covering  between  a stump  formed  by  the  flap  method 
and  one  by  the  circular  is  inappreciable.  The  advocates  of  the  circular 
method  also  maintained  that  the  vessels  being  cut  transversely  retract  more 
perfectly,  and  are  less  likely  to  bleed  afterwards,  and  that  the  wound  result- 
ing from  the  operation  is  smaller  than  that  produced  by  the  flap  method.  The 
great  objection  to  the  circular  operation  was  undoubtedly  its  tediousness  and  pain- 
fulness,  and  consequently  the  flap  operation  became  undoubtedly  the  favourite 
with  most  Surgeons.  The  invention  of  anaesthetics,  however,  left  the  Surgeon 
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free  to  consider  solely  what  method  of  amputation  famishes  the  best  results. 
Hence  many  plans  of  operation  that  were  almost  discarded  thirty  years  ago 
have  regained  their  ascendency,  and  flaps  are  now  most  frequently  carved  out 
by  cutting  from  without  inwards,  regardless  of  the  greater  length  of  time 

reciuired  provided  the  result  is  more  satisfactory . _ 

As  a result  of  the  thought  and  labour  devoted  to  the  improvement  of 
amputation  since  the  invention  of  anaesthetics,  certain  general  principles  have 
come  to  be  universally  recognised  as  guiding  the  Surgeon  in  the  performance 
of  the  operation.  These  may  be  briefly  stated  thus  : — 

1 The  covering  must  be  sufficient  to  meet  over  the  bone  without  the 

slightest  tension  ; 

2.  The  amputation  should  be  so  performed  that  the  scar,  when  the  stump 
is  healed,  shall  not  lie  over  the  end  of  the  bone  ; 

3.  If  possible,  a dependent  opening  shall  be  provided  for  the  exit  of  the 

discharges  ; 

4.  That  these  advantages  shall  be  obtained  with  the  smallest  possible 
sacrifice  of  the  healthy  parts  of  the  limb. 

Each  of  these  requires  consideration  more  in  detail. 

1.  To  provide  a sufficient  Covering.— It  was  long  ago  pointed  out 
by  Mynors  and  others,  that  the  standard  by  which  we  must  estimate  the 
amount  of  covering  required  is  the  diameter  of  the  limb  at  right  angles  to  the 
line  in  which  the  cicatrix  is  to  be  placed,  and  taken  at  the  point  at  which  the 
bone  is  to  be  divided.  In  operating  on  the  dead  body,  it  is  evident  that  if 
two  equal  flaps,  each  measuring  half  the  diameter  of  the  limb  at  the  point 
at  which  the  bone  is  sawn,  were  cut,  they  would  meet  accurately 
and  cover  in  the  bone  ; but  such  flaps  in  the  living  body  would  be  totally 
inadequate  on  account  of  the  shrinking  from  the  elasticity  of  the  skin  and  the 
displacement  from  the  contraction  of  the  muscles.  Consequently,  it  is 
necessary  to  provide  another  half  diameter  of  covering  at  least,  and  in  some 
situations  even  this  amount  is  barely  sufficient.  As  an  illustration  of  the 
above  rule,  let  us  suppose  a limb  is  to  be  amputated,  the  antero-posterior 
diameter  of  which,  at  the  point  where  the  bone  is  to  be  sawn,  is  six  inches,  the 
necessary  diameter  and  a half  of  covering  could  be  obtained  in  the  following 
ways  amongst  others  : — 1.  One  long  flap  nine  inches  long  ; 2,  two  flaps,  one 
six  inches  long  and  the  other  three  ; 3,  two  equal  flaps  four  and  a half  inches 
long  ; 4,  two  equal  flaps  three  inches  long,  and  retraction  of  the  muscles  from 
the  bone  to  such  an  extent  as  to  provide  an  inch  and  a half  of  covering  on  each 
side  ; 5,  a circular  incision  raising  the  skin  and  fat  for  three  inches,  and 
another  circular  cut  through  the  muscles  with  retraction  of  the  soft  parts  from 
the  bone  for  one  inch  and  a half. 


The  general  rule  that  one  diameter  and  a half  is  sufficient,  requires  modifi- 
cation under  various  conditions  of  the  tissues  of  which  the  covering  is  made, 
and  in  various  situations.  In  very  old  people  the  skin  has  frequently  lost 
much  of  its  elasticity ; but  it  is  not  wise  to  shorten  the  covering  on  this  account, 
as  the  tissues  being  feeble  are  less  capable  of  withstanding  the  irritating  effect 
of  tension,  in  amputation  through  chronically  inflamed  tissues,  the  retraction 
is  also  reduced  to  a minimum  on  account  of  the  rigidity  of  the  parts  ; but 
here  again  it  is  unwise  to  shorten  the  covering — in  fact  it  is  better  to  make  it 
a little  longer — as  the  flaps  are  very  apt  gradually  to  shrink  during  or  after  the 
healing  of  the  stump.  In  limbs  in  which  the  muscles  have  undergone  extreme 
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fatty  degeneration,  the  retraction  caused  hy  their  tonic  contraction  is  absent,  j 
so  that  the  minimum  covering  of  a diameter  and  a half  is  amply  sufficient.  : 
In  the  lower  third  of  the  thigh  the  covering  should  always  he  increased  to  two  | 
diameters  to  allow  for  the  very  excessive  retraction  of  the  long  flexor  muscles 
of  the  leg.  In  amputation  of  the  leg  by  the  long  calf-flap,  it  is  also  necessary 
to  provide  very  abundant  covering  to  allow  for  the  subsequent  shrinking  of 
the  muscular  tissue  which  forms  the  posterior  flap. 

2.  That  the  scar  shall  not  bn  over  the  end  op  the  bone. — It  is 
evident  in  the  first  place  that  protrusion  of  the  bone  is  more  likely  to  occur  if 
the  two  flaps  in  a flap  amputation  meet  exactly  over  its  end  ; but  the  chief 
object  in  placing  the  scar  so  that  it  shall  be  free  from  the  bone  is  to  avoid  a 
painful  stump.  If  the  scar  in  the  skin  is  adherent  to  the  bone  it  becomes 
extremely  liable  to  ulceration  from  slight  injuries.  If  the  scar  be  placed  well 
away  from  the  bone,  it  is  often  possible  in  amputations  of  the  lower  limb  for 
the  patient  to  bear  a certain  proportion  of  his  weight  on  the  end  of  the  stump, 
which  gives  greatly  increased  steadiness  in  walking  on  an  artificial  limb. 

3.  That  a dependent  opening-  is  to  be  provided  for  the  exit  of 
discharge. — May  be  stated  in  other  words  thus : that  the  covering  of  the 
stump  shall  be  taken  chiefly  from  the  dorsal  surface  of  the  fore-arm,  and  from 
the  anterior  part  of  the  limb  elsewhere.  Perfect  drainage  is  absolutely  essential 
for  union  of  any  wound  by  first  intention,  and  consequently  it  is  needless  to 
point  out  the  importance  of  so  arranging  the  covering  that  the  force  of 
gravity  shah  aid,  and  not  oppose,  the  escape  of  discharges.  In  exceptional 
cases,  such  as  in  some  of  the  amputations  in  the  foot,  the  advantages  of  the 
flap  taken  from  the  heel  or  sole  in  providing  a covering  upon  which  the 
patient  can  bear  his  whole  weight  are  sufficient  to  counter-balance  the  difficulty 
of  drainage  that  sometimes  is  met  with  in  these  operations.  If  the  covering 
be  taken  chiefly  from  the  front  of  the  limb,  it  is  evident  that  not  only  will 
gravity  aid  in  draining  the  wound,  but  also  that  it  will  tend  to  keep  the  longer 
flap  in  its  position.  If  the  covering  be  taken  chiefly  from  behind,  as  in  the 
transfixion-amputation  in  the  leg,  the  tendency  of  the  heavy  muscular  flap  to 
fall  backwards  can  be  counteracted  only  by  fixing  it  to  the  anterior  by  sutures 
or  strapping  ; tension  of  the  short  flap  is  produced  and  it  may  slough  over  the 
hone  ; any  insufficiency  in  external  support  allows  the  posterior  flap  to  fall 
away,  fluids  bag  in  the  gap,  and  speedy  union  is  impossible. 

4.  That  these  advantages  are  to  be  gained  with  the  smallest 
possible  SACRIFICE  OF  the  length  of  the  limb.— Experience  has  shown 
conclusively  that  the  danger  of  an  amputation  increases  as  the  point  at  which 
the  bone  is  sawn  approaches  the  trunk.  ISTo  fact  in  surgery  is  more  con- 
clusively proved  than  this.  It  is  evident  that  the  bone  can  be  sawn  at  the 
lowest  possible  point  if  the  covering  is  taken  equally  from  the  two  sides.  To 
take  as  an  example  a limb  the  antero-posterior  diameter  of  which  is  six 
inches,  and  which  consequently  requires  nine  inches  at  least  of  covering  to 
form  a good  stump,  and  supposing  the  nature  of  the  case  made  it  impossible 
to  obtain  covering  from  a point  lower  than  the  end  of  the  bone  to  be  sawn 
through,  if  it  is  to  be  taken  equally  from  the  two  sides,  the  bone  would  be 
sawn  four-and-a-half  inches  above  its  lower  end  ; if  from  one  side  only,  nine 
inches.  If,  however,  the  anterior  flap  was  five-and-a-half  inches  long  and  the 
posterior  three-and-a-half,  the  advantages  of  a dependent  opening  and  a scar 
removed  from  pressure  could  l>c  obtained  with  the  sacrifice  of  only  one  inch 


an 


y 


: 


principles  of  amputation. 


6i 


more  bone  than  if  the  flaps  had  been  of  equal  length.  The  Surgeon  will 
therefore  adhere  to  the  rule  of  taking  the  covering  as  equally  as  possible  from 
the  two  sides  of  the  limb  only  so  far  as  is  consistent  with  the  other  essentials 
of  a good  amputation— a dependent  opening  for  drainage,  and  a scar  away  from 
the  bone.  A long  stump  is  more  easily  fitted  with  an  artificial  limb  and  gives 
the  patient  greater  control  over  it. 

These  essential  features  of  a good  amputation  being  agreed  upon,  tiie 
questions  of  the  best  material  of  which  to  form  the  covering,  and  the  best  way 
of  raising  it,  remain  to  be  considered. 

All  Sui-o-eons  are  now  agreed  that  too  much  muscle  in  a flap  is  an  unmiti- 
gated evil?  The  objections  to  muscular  flaps  are,  that  they  are  heavy,  and 
consequently  liable  to  be  easily  displaced  ; that,  supposing  any  voluntary  move- 
ment or  involuntary  jerking  or  twitching  of  the  limb  to  occur,  the  surfaces  of 
the  flaps  are  moved  upon  each  other,  and  primary  union  is  thus  prevented,  and 
that  this  is  especially  likely  to  happen  if  the  sharp  edge  of  the  sawn  bone  is 
in  direct  contact  with  a muscular  flap  bent  over  its  end  ; that  muscular  flaps 
retract  to  a considerable  extent  after  the  operation,  and  continue  to  snrink  for 
some  time,  thus  causing  a greater  tendency  to  protrusion  of  the  bone  ; and, 
lastly,  that  as  in  the  end  the  muscle  completely  wastes  away,  the  idea  that  a 
muscular  flap  forms  a better  cushion  than  one  composed  of  the  skin  and  sub- 
cutaneous fat  only  is  erroneous.  None  of  these  objections  can  be  raised  to  a 
covering  composed  solely  of  the  cutaneous  and  subcutaneous  tissues  ; but,  on 
the  other  hand,  in  very  emaciated  subjects,  such  a covering  is  very  thin,  and 
is  apt  to  suffer  from  the  direct  pressure  of  the  bone  against  it,  and  consequently 
in  such  cases  it  is  well  to  protect  it  by  raising  a certain  amount  of  muscle  with 
it.  Skin  flaps  also,  if  very  long,  are  apt  to  slough,  as  their  vascular  supply  is 
somewhat  limited,  and  this  accident  is  especially  liable  to  happen  in  old  people. 
In  any  patient,  whether  young  or  olcl,  fat  or  thin,  sloughing  will  almost 
certainly  occur  if  the  Surgeon  turns  the  edge  of  the  knife  towards  the  flap 
instead  of  keeping  it  directed  towards  the  parts  to  be  removed.  Common  sense 
would  suggest  also  that  it  is  wise  to  thicken  the  base  of  a flap  with  a little 
muscle  when  possible,  if  circumstances  require  it  to  be  made  of  more  than 
ordinary  length.  If  the  covering  in  most  parts  were  made  solely  of  skin  and 
fat,  the  retraction  of  the  muscles  would  leave  the  bone  protruding  sharply 
beneath  the  flaps,  and  the  object  of  the  Surgeon  is  therefore  to  save  so  much 
muscle  that  after  full  retraction  has  taken  place  it  shall  still  be  level  with  the 
sawn  end  of  the  bone.  In  order  to  obtain  this  result,  the  proportions  usually 
sufficient  are  to  provide  one  diameter  of  covering  composed  of  the  skin  and 
subcutaneous  structures,  and  half  a diameter  of  muscle,  or  more  if  the  retrac- 
tion is  expected  to  lie  considerable,  as  in  the  lower  part  of  the  thigh.  In  all 
cases  the  operator  should  bear  the  principles  in  mind,  and  be  guided  in  his 
performance  by  circumstances,  considering  the  age  and  state  of  health  of  the 
patient,  the  amount  of  subcutaneous  flit,  the  length  of  the  flaps,  and  the 
situation  of  the  amputation,  and  suiting  the  relative  proportions  of  skin  and 
muscular  covering  to  the  nature  of  the  case.  A mere  mechanical  amputator 


can  never  be  a good  one. 


In  amputating  for  diseased  joints,  it  often  becomes  a question  whether  the 
structures  covering  the  articulation  are  in  a fit  state  to  be  used  in  the  forma- 
tion of  flaps.  As  a general  rule,  it  may  be  stated  that  the  chronically  inflamed 
tissues  covering  a diseased  joint,  even  when  perforated  here  and  there  by 
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sinuses,  form  excellent  flaps  ; but  it  must  be  borne  in  mind  that,  their  vitality, 
bemg  somewhat  lower  than  natural,  they  must  be  carefully  handled  to  avoid  ' ' 
unnecessary  bruising,  and  that  they  are  liable  to  shrink  considerably  as  the  • 
stump  heals,  and  consequently  their  length  must  be  slightly  greater  than  if 
the  tissues  were  healthy.  Such  flaps  yield  a large  amount  of  serous  exudation  | 
during  the  first  few  hours  after  the  operation,  and  ample  drainage  must  lie  [ 
provided  for  this. 

The  Mode  of  Raising  the  Covering. — This  may  lie  done  by  cutting  j 

from  within  outwards,  or  from  without  inwards — in  other  words,  by  trails- 
fixion  or  by  dissection.  Most  Surgeons  now  prefer  the  latter  method,  the  1 
objection  to  transfixion  being  that  it  leaves  the  Surgeon  no  choice  as  to  the 
relative  amount  of  skin  and  muscle  that  he  will  take  in  his  flap,  and  is  con-  j 
scquently  ill  suited  for  all  amputations  in  muscular  subjects.  Its  chief  ad- 
vantage was  its  rapidity,  and  since  the  invention  of  anaesthetics  this  is  of 
little  or  no  consequence.  A minor  advantage  is,  that  it  is  less  difficult  of  per- 
formance than  cutting  from  without  inwards,  but  the  amount  of  skill  required 
for  the  latter  is  not  such  as  to  justify  any  Surgeon  in  resorting  to  the  former 
method  on  that  account. 

The  covering,  as  before  stated,  may  be  raised  circularly  or  in  flaps.  The 
relative  merits  of  these  two  methods  have  already  been  discussed.  In  some  of 
the  modern  methods  of  amputating  about  to  be  described,  it  has  been  the  object 
of  the  Surgeons  to  combine,  as  far  as  possible,  the  advantages  of  both  methods 
in  one — following  the  rules  just  laid  down  as  to  the  essentials  of  a good 
amputation. 

Amputation  by  the  Modified  Circular  Method. — In  1839,  Liston 
proposed  a combination  of  the  double  flap  and  circular  operations,  which 


greatly  improved  the  shape  of  the  stump  of  the  circular  method,  and  somewhat 
increased  the  ease  of  the  operation  (Fig.  23).  Two  semilunar  incisions,  with 
their  convexities  downwards,  are  made  through  the  skin  from  side  to  side  of 
the  limb : the  flaps  are  then  dissected  up  so  as  to  expose  the  muscles  somewhat 
higher  than  the  angles  of  union  of  the  flaps  : and  the  operation  is  completed 
as  in  the  ordinary  circular  method.  This  method  of  operating  is  especially 
indicated  in  muscular  parts,  such  as  the  arm,  thigh,  or  leg.  The  advantage  of 
this  procedure  over  the  ordinary  flap-operation  is  very  great  in  stout  muscular 


Amputation  by  the  Long  Anterior  Flap. — The  late  Mr.  Tealc  of 
Leeds,  in  1853,  invented  and  practised  a mode  of  amputation  by  a long 
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anterior  and  a short  posterior  rectangular  flap,  I he  long  flap  is  perfectly 
square,  and  the  rule  for  its  formation  given  by  Tcale  is,  that  its  length  and 
breadth  should  each  be  equal  to  half  the  circumference  of  the  limb  at  the 
place  at  which  the  bones  are  to  be  sawn  (Fig.  24).  If  the  circumference  be 
12  inches  the  length  and  breadth  of  the  flap,  both  at  its  base  and  at  its 
free  extremity  should  be  6.  The  short  flap  cut  from  the  posterior  aspect  of 
the  limb,  or  the  palmar  aspect,  if  the  operation  be  in  the  fore-arm,  is  to  be 
one-quarter  the  length  of  the  anterior  flap  ; in  the  case  above  supposed  it 
would  be  14  inches.  In  performing  the  operation  the  measurements  must  be 
carefully  made,  and  the  outline  of  the  flaps  marked  on  the  limb  with  ink 

(before  the  amputation  is  commenced.  Both  flaps  are  to  be  made  to  include 
all  the  soft  parts  of  the  limb,  and  the  short  flap  will  always  contain  the  chief 
vessels  and  nerves.  The  bones  are  sawn  exactly  at  the  angle  of  union  of  the 
flaps,  without  any  previous  retraction  of  the  soft  parts.  After  the  vessels 
have  been  secured,  the  long  flap  is  folded  over  the  end  of  the  bone,  and 


Fig.  24.— Lines  of  Incision  in  Teale's  Amputation. 


Fig.  23. — Teale’s  Amputation  : Stump. 


I attached  by  suture,  partly  to  the  short  flap,  and  partly  to  itself ; thus  the  first 
; quarter  of  the  long  anterior  flap  is  first  accurately  sewn  to  the  short  posterior 
flap  ; the  remaining  part  of  the  anterior  flap  is  then  doubled  over  on  itself, 

, its  free  end  being  accurately  fitted  to  the  free  end  of  the  short  flap,  and 
1 attached  by  sutures  ; finally  stitches  are  applied  where  the  terminal  part  of  the 
flap  is  in  contact  with  the  second  quarter,  as  in  the  figure  (Fig.  25).  The 

! results  of  amputation  by  this  method  in  Teale’s  hands  were  very  satisfactory. 

The  advantages  claimed  by  Teale  for  his  method  of  amputating  were,  that  it 
. provided  an  abundant  covering  free  from  tension.  This  it  evidently  does,  as 

!the  covering  amounts  to  If  diameters  of  the  limb.  Secondly,  it  provides  a 
dependent  opening  for  the  exit  of  discharge  ; and  thirdly,  that  when  it  is 
healed  the  cicatrix  is  behind  the  bones,  and  that  consequently  the  patient 
i can  bear  the  whole  or  a part  of  his  weight  on  the  end  of  the  stump  ; this  is 
especially  advantageous  after  amputation  in  the  thigh  or  leg,  when  direct 
pressure  can  scarcely  be  avoided,  and  when  a solid  firm  stump  admitting  it  is 
of  very  essential  service  to  the  patient.  Teale  advises,  however,  that  the  whole 

! pressure  be  not  borne  by  the  stump,  but  that  it  be  reduced  to  one-half,  the 
remainder  being  distributed  in  the  usual  way  on  the  upper  part  of  the  limb  : 
I thus  not  only  relieving  the  stump,  but  securing  greater  steadiness  of  gait  and 
1 firmness  of  step.  In  the  upper  extremity,  however,  no  direct  pressure  is  made 
upon  the  end  of  the  stump  in  the  adaptation  of  artificial  limbs  ; hence,  the 
rectangular  appears  in  these  situations  to  possess  no  advantage  over  the  other 
double-flap  methods,  so  far  as  the  utility  of  the  stump  is  concerned. 

But,  whilst  fully  admitting  the  advantage  possessed  by  the  rectangular 
method  in  the  formation  of  a well-covered  stump,  especially  in  the  lower 
extremity,  we  must  not  close  our  eyes  to  certain  disadvantages  which  appear  to 
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me  to  be  inseparable  from  it.  One  disadvantage  consists  in  the  necessity  of 
sawing  the  bone  at  a higher  point  when  one  long  flap  only  is  made,  than  when 
two  shorter  ones  more  nearly  equal  in  length  are  fashioned.  Thus,  for  instance, 
.in  an  amputation  of  the  thigh  for  injury  about  the  knee-joint,  the  long 
rectangular  flap  in  an  adult  would  require  to  be  about  eight  inches  in  length, 
and  the  femur  must  consequently  be  sawn  at  least  as  far  as  this  above  the 
patella : whereas,  in  the  ordinary  double-flap  amputation,  two  shorter  flaps, 
each  about  four  inches  in  length,  will  be  found  sufficient  to  cover  in  the  bone, 
which  may  consequently  be  sawn  at  a proportionately  lower  point.  Thus  the 
rectangular  method  contravenes  the  principle  in  amputation,  not  to  remove 
the  limb  at  a higher  point  than  is  absolutely  necessary,  the  danger  to  life  in- 
creasing with  every  inch  that  is  removed : nor  can  it  be  considered  to  bo 
advantageous  in  those  cases  in  which  length  is  essential  to  the  utility  of  the 
stump  and  the  comfort  of  the  patient. 

In  amputations  for  malignant  disease,  also,  the  long  flap,  which  has  to  be 
cut  in  close  proximity  to  the  morbid  growth,  would  run  a far  greater  risk  of 
infiltration  than  would  two  shorter  ones  taken  higher  up  in  the  limb  : the 
bone  in  both  cases  being  sawn  at  the  same  level. 

Should  union  by  the  first  intention  fail  and  suppuration  ensue,  in  the 
rectangular  amputation  the  thick  fleshy  mass  which  enters  into  the  formation 
of  the  long  flap  becomes  a source  of  great  inconvenience,  bulging  out  from 
under  the  skin,  and  requiring  considerable  management  in  the  after-treatment. 

For  these  reasons  the  unmodified  form  of  Teale’s  amputation  is  hardly  to 
be  recommended. 

At  the  same  time  that  Teale  was  recommending  the  long  anterior  flap  in  all 
parts  of  the  body,  Carden,  of  Worcester,  was  advocating  its  employment  in  a 
form  of  amputation  invented  by  him  for  removal  of  the  thigh  immediately 
above  the  knee.  In  his  operation,  which  will  be  described  amongst  the  special 
amputations,  a single  long  anterior  flap  was  made,  the  extremity  of  which 
was  rounded  in  form. 

Spence  of  Edinburgh,  who  fully  recognised  the  advantages  of  Teale's 
method  of  amputation  in  the  lower  third  of  the  thigh,  suggested  a modifica- 
tion by  which  he  hoped  to  obtain  them  with  less  trouble  aud  without  producing 
quite  so  large  a wound.  He  made  no  posterior  flap,  but  compeusated  for  it 
by  retracting  the  soft  parts  from  the  bones  to  an  extent  equal  to  its  length. 
The  anterior  flap  was  to  be  made  a little  longer  than  the  diameter  of  the  limb  ; 
and  its  angles  being  rounded,  it  was  allowed  simply  to  hang  over  the  end  of 
the  stump,  without  being  folded  upon  itself  as  in  Teale’s  operation.  The 
posterior  parts  were  divided  from  without  inwards  by  a single  sweep  of  the 
knife.  By  this  method,  however,  the  boue  was  sawn  as  high  up  as  in  Teale’s 
method,  so  that  the  gain  was  not  very  great. 

In  18G0  Lister  pointed  out  that  the  advantages  of  Teale’s  method  could  lie 
obtained  with  considerably  less  sacrifice  of  length  in  the  limb  by  taking  the 
covering  more  equally  from  the  anterior  and  posterior  aspects.  A dependent 
opening  for  the  exit  of  the  discharges,  and  a scar  placed  behind  the  bones 
may  be° obtained  in  almost  all  situations  by  making  an  anterior  flap  two-thirds 
of  the  diameter  of  the  limb  in  length,  and  a posterior  half  that  length,  as  the 
bone  is  in  almost  all  parts  situated  more  towards  the  anterior  than  the 
posterior  aspect  of  the  limb.  In  all  parts  of  the  limbs  the  flexors,  being  the 
muscles  with  the  longer  bellies,  retract  more  extensively  than  the  extensors ; 
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I and,  consequently,  if,  when  the  operation  is  finished,  the  line  of  union  of  the 
I flaps  is  to  the  flexor  aspect  of  the  bones,  it  is  quite  certain  .that  the  scar,  when 
I the  stump  is  healed,  will  be  in  a similar  position.  The  method  of  operating, 
, therefore,  recommended  by  Lister  as  best  suited  to  the  amputations  of  the 
i forearm,  leg,  and  thigh,  is  the  following.  An  anterior  rounded  flap,  equal  in. 
I length  to  two-thirds  of  the  antero-posterior  diameter  of  the  limb  at  the  point 
: at  which  the  bone  is  to  be  sawn,  is  raised  by  cutting  from  without  inwards. 
In  the  lower  thirds  of  the  leg  and  forearm  the  bones  form  so  large  a propor- 
tion of  the  limb  that,  in  order  to  make  sure  that  the  scar  shall  be  placed 
behind  them,  it  is  necessary  to  increase  the  length  of  the  anterior  flap  to  the 
diameter  of  the  limb.  In  raising  the  anterior  flap  the  operator  will,  if  he 
think  fit,  try  to  take  up  some  muscle  at  the  base  of  the  flap  to  thicken  it  up 
and  so  ensure  its  vitality.  This  is  always  to  be  recommended  for  all  parts  in 
thin  or  feeble  subjects,  and  in  the  thigh  in  every  patient.  The  flap  is  not, 
however,  under  any  circumstances  to  be  too  fleshy  and  heavy.  A posterior  skin- 
flap,  half  the  length  of  the  anterior,  is  next  raised.  The  muscles  are  then 
divided  circularly  and  retracted  from  the  bone  for  a distance  equal  to  at  least 
one  quarter  of  the  diameter  of  the  limb ; in  the  thigh  it  is  better  always  to 
retract  for  half  a diameter.  It  is  evident  that  in  the  leg  this  retraction  may 
be  rather  difficult,  especially  in.  secondary  amputations  in  which  the  tissues 
are  swollen  and  infiltrated ; but  the  difficulty  is  easily  overcome  by  extending 
the  incision  upwards  from  the  angle  of  the  flaps,  either  on  one  or  both  sides 
of  the  limb,  to  the  point  at  which  the  bones  are  to  be  sawn.  This  mode  of 
amputating  combines  the  advantages  of  both  the  circular  and  flap  operations  ; 
it  has  the  light  covering  and  absence  of  excessive  muscle  of  the  circular,  with 
the  accurate  fit,  the  good  drainage,  and  the  well  placed  scar  of  the  flap  method. 
It  is  in  fact  a combination  of  the  flap  and  circular  operations,  and  is,  there- 
fore, sometimes  spoken  of  as  the  “ combination  method.” 

Amputation  by  the  Oval  Method,  which  is  especially  adapted  to  removal 
of  fingers  or  toes  and  disarticulations  at  the  shoulder  and  hip,  is  essentially  a 
circular  amputation  with  a longitudinal  incision  made  up  one  side  of  the  limb, 
to  facilitate  the  retraction  of  the  soft  parts  and  the  exposure  of  the  joint  at 
which  disarticulation  is  to  be  performed.  The  oval  form  is  given  by  rounding- 
off  the  angles  formed  by  the  junction  of  the  longitudinal  with  the  circular 
incision.  When  the  longitudinal  incision  is  continued  for  some  distance 
above  the  commencement  of  the  true  oval  part,  the  operation  is  frequently 
spoken  of  as  amputation  by  the  “ racket-shaped  incision.” 

Sawing  the  Bone. — In  all  methods  of  amputating,  as  soon  as  the  incisions 
have  been  made  through  the  soft  parts,  the  bones  must  be  cleared  for  the 
application  of  the  saw.  While  doing  this  the  soft  parts  must  be  firmly 
retracted  by  the  assistant  or  by  the  Surgeon  himself,  if  he  stands  so  as  to  take 
his  own  flaps.  For  the  purpose  of  retraction  the  hands  are  usually  sufficient, 
though  some  Surgeons  still  use  retractors  made  of  pieces  of  stout  calico  or 
linen.  The  retractor  must  be  about  two  inches  wider  than  the  diameter  of 
the  limb  and  about  three  feet  long.  If  there  is  only  one  bone,  one  end  must 
be  torn  into  two  tails.  The  retractor  is  soaked  in  carbolic  lotion,  and  the  two 
tails  oi  the  divided  end  are  then  passed  one  on  each  side  of  the  bone  and 
slightly  crossed  on  each  other.  The  assistant  then,  taking  the  two  tails  in 
one  hand  and  the  undivided  end  in  the  other,  pulls  them  forcibly  upwards. 
If  there  are  two  bones,  the  divided  end  must  be  torn  into  three  tails,  the 
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middle  one  of  which  is  passed  between  the  bones.  Retractors  are  ot  use  only 
in  circular  or  combined  flap  and  circular  amputations.  In  the  pure  nap 
operations  they  are  unnecessary  for  retraction  of  the  soft  parts,  but  they  are 
still  of  use  in  protecting  the  muscles  from  the  teeth  of  the  saw  and  m keeping 
the  surfaces  free  from  the  bone-dust : for  the  laceration  of  the  deep  muscles  >y 
the  saw  and  the  imbedding  of  bone-dust  in  their  substance,  interfere  serious  y 
with  union.  If  a retractor  is  used,  the  final  clearing  of  the  bone  is  completed 
after  it  has  been  applied.  This  is  best  done,  when  there  is  only  a single  bone 
bv  a firm  circular  sweep  of  the  knife  from  heel  to  point  round l the  rn  der 
segment  of  the  bone,  and  then  another  round  the  upper  surface  in  the  opposite 
direction.  If  there  be  two  bones,  care  must  be  taken  m clearing  t lem  no 
direct  the  edge  of  the  knife  upwards  into  the 
the  line  to  which  the  saw  is  to  be  applied,  lest  any  aiteiy  ic 
will,  on  account  of  its  retraction,  be  difficult  to  secure  it.  , . n ■ 

The  bone  having  been  properly  cleared,  the  flaps  mus  e im  y > 

order  to  allow  the  saw  to  be  applied  opposite  the  higlies  pom  . 

through  the  soft  parts.  In  order  to  saw  the  hone  qutckly  md  ste^here 
are  several  points  deserving  attention.  The  first  cut  s"  ‘ 

as  to  form  a deep  groove  to  receive  the  teeth : to  do  this,  the  heel  of  the  saw 
is  steadied  against  the  left  thumb,  which  ,s  pressed  on  the  1 
instrument  is  drawn  fairly  and  sharply  along  the  whole  lime  of  its teeth tro^ 
heel  to  point.  The  groove  thus  formed  receives  the  edge  of  t! he  ■ 

bone  may  then  be  quickly  cut  through  by  long  light  and  sweepm 
ments  of  the  instrument  from  point  to  heel,  the  position  beu^gimmaUj 
changed  from  the  horizontal  to  the  vertical  as  pr ogress  is  ™de.  T to  assa 
must  carefully  support  the  part  to  be  removed , neither  d k 

snap  the  bone  as  it  is  weakened  by  sawing  i nor  raising  t 10  as  to  m he 
Of  InrTino-  the  saw  When  there  are  two  bones  of  equal  strength  m the  nmo, 
as  in  the  fore-arm,  they  should  be  cut  through  at  the  sjjtae  ; bu  m ^ 
leg,  the  fibula,  being  the  weaker,  should  always  be 

division  be  made  irregularly,  and  splinters  of  bone  pioject,  these  mus 

snipped  off  with  cutting-pliers.  removed  the  first 

The  Arrest  of  Haemorrhage.— Afte  the  limn  oc  t0  |,, 

thing  to  be  done  is  to  restrain  arterial  h^nh^^Th  ^ ^ ^ 

secured  by  some  of  the  means  desen  - . P , ficrature  with  prepared 

commonly  adopted  in  the  present  cay  <ue  ()  „ after-trouble.  What- 

catgut,  which  may  be  left  in  the  wound  attei  u o ^ ^ ^ 

ever  means  of  arresting  hamonhagca  , ‘ 1 the’tourniquet  is  removed,  the 

surfaces  of  the  flaps  should  be  seem  l d t thc  situation  of  the 

Surgeon  being  guided  by  Ins  anatomical  kno^ «dedge  ^ ^ to  four 

more  important  branches.  In  addition  t0  ' soinctimcs,  either  from 

or  six  smaller  vessels  usually  require  to  be  Beouied.  bub»m*  ^ ^ ^ ^ 

the  existence  of  malignant  disease,  01  0 ^ number  of  ligatures  may  be 
stump  is  excessively  vascular,  an<  a - \ciy  onoe  had  occasion  to 

required.  I have,  in  these  “st^es , “c  arm  and  thigh, 

apply  between  twenty  and  tbu  ) 'fi*1  U1C  q from  a point  in  the  cut 

^er^eU.  i or,  if  this  — 
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iail,  it  may  be  plugged  with  a small  piece  of  carbolised  sponge,  which  will 
become  buried  in  the  stump  and  absorbed  almost  as  easily  as  the  catgut.  The 
old  plan  of  inserting  a wooden  plug  with  a wire  to  it  should  never  be  resorted 
to  if  other  means  are  available,  as  it  is  certain  to  serve  as  a centre  of  suppura- 
tion and  causes  disturbance  of  the  wound  when  it  is  removed. 

It  is  impossible  to  take  too  great  care  in  arresting  not  only  all  arterial 
haemorrhage,  but  all  oozing  of  blood  before  closing  the  wound.  It  is  to 
painstaking  and  patient  arrest  of  every  trace  of  bleeding  that  the  great 
success  of  some  Surgeons  in  obtaining  primary  union  is  in  part  to  be  attri- 
buted. io  have  to  open  up  the  wound  to  secure  a bleeding  vessel  within  an 
hour  of  the  operation  is  one  of  the  most  annoying  accidents  that  can  happen  to  a 
Surgeon,  and  is  most  damaging  to  the  prospect  of  speedy  union  of  the  wound. 


\ 


Fig.  2G.-A  Stump  showing  the  mode  of  applying  Suture  and  drainage-tube. 


A drainage-tube. 


but  even  this  is  less  injurious  than  the  distension  of  the  flaps  with  a coa<nrlum 

st01)s  ** 

Closure  of  the  Wound.— The  hemorrhage  having  been  arrested,  the 


. , VV1  Aiccmu-Uiwe  navino-  noon  a 

K.'ffi.?.1:  b0“c  ■“*“ -W 


rnde  stanp  the  covering  is  s„  ,„ose  tllat  n0  ,ZtnecZ"yto 

recnlei  ft L adleeive  plaster  can  scarcely  eve  • he 

(Fig.  2G)  They  should  t a^ufc  onc  mch  to  one  inch  and  a half 

inch  from  the  ech-e  of  tWou  d°°d™°  d °!  the  skin  aud  fafc  for  afc  Ieasfc  ouc 

swelling  or  retraction  p Pt  ,?*"  \i  ^1°  JCar  an^  stra'u  that  may  arise  from 

tervala  of  about  half -in  -1Cm  dner  sutures  must  be  inserted,  at  in- 

Such  close  sewinu-  'is  this'1!  nnsm^  t,lc  sk,n  edges  into  accurate  apposition. 

a proper  ex  t for  tl"  i’  hoWB?r’  WOuld  be  fatal  to  any  hope  of  unio  n,  unless 

Z made”  ndtabte  S Tn",  ta  ^ «“***■•  These  Z 
muiaiubbei.  There  should  always  be  one  at  each  angle  of  the 

F 2 
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iiSdTn  ' ihe  tidd™  *■-''*  eta  the  surface 

of  the  wound  and  above  all  it  must  not  be  forgotten  to  fit  each  with  a coup  c 

^sr-asp- 

are,  the  antiseptic  dressing  wit  1 cai  o & results  have  been  obtained  by 
(salicylic  or  iodoform  wool)  dressing.  Good  rosins  have  he  ^ ^ 

some  Surgeons  with  the  so-called  open  tr“J™  , late  if,..  Callender. 

at  all.  Among  the  best  resul  s ™ from  tiventv- 

His  method  consisted  essentially  m it  ‘ a welf- padded  splint,  to  which 

four  to  thirty-six  hours  placing  the  stump  « "^td  distnibance  by 
it  was  bandaged,  so  as  to  prevent  a • ? ith  lint  Eual;c,l  in  carbolic 

SS  SSSlcessa^with  a glass  brush  dipped  in  a 

is  obtained  by  the  use  of  tubes , an  the  stump  vTth  some  antiseptic 

day  because  almost  every  Surgeon  n increases  o-reatlv  the  amount  of  the 

solution,  which, being  necessarily  ligature  with  its 

serous  discharge  for  the  first  abandoned,  that  source 

ends  hanging  from  the  worm  ° (jf  resfc  that  a stump  gets  depends 

of  drainage  has  disappeared.  1 ‘ ,,  , , the  Surgeon  at  the  dressing, 

greatly  upon  the  skill  with  which  it  is  of  the  bed-clothes 

The  stump  should  be  supported  on  a of  heavy  muscular 

taken  off  by  a cradle ; or  f ^f^T^cU-^d  wire  splint, 
flaps,  it  may  advantageously  be  place  ■ ‘ 1 abmidant  at  the  time  of  the 

In  some  cases,  although  the  flaps  ^ y -11  < anticipated,  and  a 

operation,  the  retraction  may  much  xceed  hJaled.  This 

wide  granulating  surface  may  ^.J^^^^poBterior  flaps.  If  the 
is  most  common  m amputations  m the  tin  ) itself,  the 

flaps  have  really  been  of  suffieien  Lin  edges  together 

contraction  of  the  granulating  so  „ ) conditions  is  hastened  by  apply- 

again.  The  healing  ot  the  stomp  unto ^hese  «m  ^ plMtor  is  cut 

tag  weight  extension,  which  is  done  th  • amputation  on  tlic 

of  sufficient  length  to  form  a loop  extending  at 

anterior  and  posteiioi  aspcc  ’ its  width  at  each  end  must  be 

least  one  foot  beyond  the  end  of  lie  t . ^ u ,ua,  be  somo- 

nearly  half  the  circumference  of  the  'm  b,  a tho  stump,  and 

wliatmirrowcr.  The  plaster  is  •« M »»£ clastic Welsh  flannJ 

with  a hole  in  it  for  the  rope  wind 
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supports  tire  weight  to  pass  through,  is  then  put  into  the  projecting  loop  of 
plaster.  The  spreader  saves  the  end  of  the  stump  from  being  squeezed.  The 
weight  is  then  applied  over  a pulley  in  the  same  way  as  is  described  and  figured 
under  the  treatment  of  fracture  of  the  femur.  The  results  of  this  treatment 
are  most  satisfactory,  especially  in  the  lower  third  of  the  thigh. 

In  most  cases  the  stump  is  benefited  by  the  application  of  a bandage  to 
support  and  mould  it  during  the  final  stage  of  cicatrisation  ; and  as  a general 
rule,  it  will  be  found  that  a narrow  roller  will  adapt  itself  better  "than  a 
broad  one.  After  cicatrisation  is  completed,  the  patient  should  be  allowed 
to  go  about  on  crutches,  but  must  not  wear  an  artificial  limb  for  some 
months,  until  the  parts  have  become  firmly  consolidated  ; during  the  whole 
of  this  time  the  stump  should  be  kept  carefully  bandaged,  and  not  exposed 
to  injury. 

! In  performing  an  amputation,  the  preparations  directed  on  page  37  must 
be  accurately  carried  out.  The  Surgeon  must  himself  see  that  the  Ampu- 
tating Instruments  are  in  proper  order,  and  of  good  construction.  For 
the  smaller  amputations  the  Surgeon  will  require  straight  bistouries,  narrow 
or  broad  in  the  blade,  according  to  the  size  of  the  part  to  be  removed. 
Scalpels,  also,  not  too  broad  in  the  blade,  are  useful  in  cases  in  which  the 
bistoury,  from  its  length,  might  be  inconvenient.  Cutting-pliers,  with  long 
and  strong  handles  and  short. blades,  either  straight  or  curved  as  may  be  most 
convenient,  are  especially  required  in  amputations  about  the  hands  and  feet. 

1 The  knives  for  the  larger  amputations  should  have  smooth  ebony  handles,  and 
be  well  balanced.  The  back  of  the  blade  should  run  straight  to  the  point,  and 
be  well  rounded.  The  edge  should  taper  off  towards  the  point,  with  a good 
convexity.  The  breadth  of  the  blade  should  be  from  three-fifths  to  two-thirds 
of  an  inch,  and  its  length  should  be  proportioned  to  the  size  of  the  limb  to  be 
removed  In  operating  by  transfixion  in  order  to  make  a good  sweeping  cut 
so  as  to  form  a well  rounded  and  smooth  flap,  the  blade  should  as  a general 
ink,  be  about  equal  111  length  to  double  the  diameter  of  the  limb.  For 
raising  the  flaps  by  dissection  many  Surgeons  prefer  shorter  knives.  The  saw 
should  be  strong-  in  the  blade  and  back,  so  as  not  to  bend  in  cutting.  The 
blade  must  be  of  good  breadth,  and  its  teeth  must  be  well  set  so  that  it  shall 

or  i,  v8]  nil  1 T a ltSn  Way.thr0USh  the  bone-  Artery-forceps  of  the 
oidinary  bull-dog  kind,  and  torsion-forceps  will  be  required  • and  some  half 

feSS"”,™*  fTPS  Sh“ajs  he  rL/  teTheSpoX 

secured  h™Thage  from  the  smallc1'  branches  while  the  larger  are  being 

rem^rZvnlT  RAPIW^  ?0NSBCUTIVB  Amputation  of  Two  Limbs, 
Sifr  °r  *Ver?  ov  f°r  gangrene,  has  occasionally  been 

at  the  same  wf  by  fcw°Sm'geons  performing  the  two  amputations 

tL  vessels  of  lm  G IV  ? T"-'  Surgeon  doinS  first  one  and  then  the  other, 
limb  is  boime  1 &st  llmdbeing  secured  by  an  assistant  whilst  the  second 
may  be  conmwT^0  1°  circulation  through  both  lower  extremities 
, tourniquet  pi ™ 7 arrc„st^d  by  compressing  the  aorta  with  Pancoast’s 
thio-hs  in  Vl/cL  CanS.°  tb!s  Enable  instrument,  I have  amputated  both 
that  which  we\  f,K^c°‘sslon  'vlthout  waiting  for  the  ligature  of  the  arteries  in 
is  to  lessen  thV'  ls  amoved.  The  object  in  two  simultaneous  amputations 

«•*  “ ***. * th" * “ 


In  doing  this,  however,  the 
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must  necessarily  be  guided  by  the  circumstances  of  the  case.  I!  the ^ patie  t 
were  very  greatly  depressed,  the  infliction  of  so  severe  an  injury  as  a o j 
amputation  might  probably  extinguish  life  at  once  ; and,  if  it . , 
wait  after  the  removal  of  the  first  limb,  until  the  shock  of  the  operation  had 
passed  off  before  the  second  was  amputated,  it  might  be  desirable  to  • , 

Clfl  patient  were  not  too  much  depressed  the  simutoueous  or  rather 
rapidly  consecutive  double  amputation  would  probably  be  the  safer  course. 


STUMPS. 


On  examining  the  structure  of  a stump  after  one  or  two  years  h.ae  clap  wl 

from  the  time  <2  its  formation,  it  will  be  found  to  be  eomposed  of  a mass  of 

fibro-cellular  tissue,  any  muscular  substance  which  maj  u ■ 

fibro  SS  y rmation  haTillg  completely  atrophied  and  disappeared. 

Any  tendons  which  may  have  been  divided  will  be  either 
lost  in  the  fibrous  tissue  of  the  scar,  or  wih  be  found 
to  have  formed  new  attachments  to  the  bones,  ihe 
end  of  the  bone  is  rounded  and  the  medullary  canal  closed 
by  a layer  of  compact  bone.  The  vessels  are  obliterated 
as  high  as  the  nearest  branch  and  converted  into  fibrous 
cords.  The  ends  of  the  nerves  are  thickened,  and  com- 
monly assume  a bulbous  form  (Fig.  27).  On  examining 
these  rounded  or  oval  tumours  they  will  be  found  to 
be  composed  of  fibrous  tissue,  among  which  are  great 
numbers  of  new  nervous  fibrillm  twisted  and  rolled  upon 

:7.— Endings  of  Nerves  eacp  other  in  all  directions.  . . ! 

inastump-  The  proper  adaptation  of  Artificial  Limbs  is  a 

matter  of  considerable  consequence  ; and  the  in|^101^  The 

the  mstrument-makei  ; but  lie  siioiua  j cncl  0f  the . 

sistently  with  sufficient  strength  and  suppoi t and  « t th^ 

stump  is  never  injuriously  pressed  upon  J • ’ from  thJ 

of  the  thigh,  the  artificial  limb  immecfialcly  below  the 

lower  part  .of  the  pelvis  and  njn  mt0\he  socket  of  the  instrument! 

knee,  this  joint  should  be  bent  am  iecoi  stamp  be  extended’ 

and,  if  the  amputation  be  at  a tower  pressure, 

into  the  artificial  limb,  its  enc  mus  j \ Surgeon  has  succeeded  in 

In  all  amputations  of  the  lower  limb  in boiie,  and  with 

producing  a ^factory bo  eiBouraged  to  boar  part  of  Ilia 
the  scar  well  behind  it,  the  patic  tump-  N0t  only  does  this  give 

weight,  at  least,  directly  on  t e .g  gaid  to  diminish  the  tendency  to 

increased  steadiness  in  walk  in  b Rnmc times  occurs  in  old  stumps, 

excessive  atrophy  °f  the  soft accustoming  the  end  of  the 
The  plan  recommended  by  Ltalc  ol  „ Ljsfactory.  The  patient  must 
stump  to  hear  pressure  ui  c oun  . f t],c  samc  diameter  as  the 

prepare  a number  .ffi  circular  P’^ofra™  number  of  these  to 

socket  of  the  artificial  hiiih.  He  ns  1 d l daily  till  the 

form  a pad  just  touching  the  J®  of  pressure.  In  all 

stump  becomes  accustomed!  o c „mujvlcs  of  the  femur,  and  in  Symes 
amputations  through  the  knee  joint  or  condyles  of 
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29.— Extreme  case  of  Conical 
Stump. 


or  Pirogoff’s  amputation  at  the  ankle,  the  patient  should  be  able  to  bear  his 
whole  weight  on  the  stump  without  difficulty. 

Morbid  Conditions  of  Stumps.— Septic  osteo-myelitis,  that  is  to  say, 
septic  inflammation  of  the  medulla  of  the  bone,  when  the  canal  has  been 
opened  in  removing  the  limb,  is  one  of  the  most  serious  accidents  that  can 
happen  after  an  amputation.  It  most  frequently  occurs  during  the  second  or 
third  week  after  the  operation. 

The  symptoms  and  pathology 
are  fully  described  in  the  Chapter 
on  Diseases  of  Bone.  It  was 
formerly  a frequent  cause  of 
pymmia.  With  the  present  im- 
proved treatment  of  amputation 
wounds  it  has  become  excessively 
rare. 

Necrosis. — It  not  unfrequent - 
ly  happens  that  a small  scale  of 
bone  which  has  been  injured  by 
the  saw  dies,  and  is  separated 
some  three  or  four  weeks  after 
the  operation.  This  occurs  most 
frequently  in  those  stumps  which 
unite  by  second  intention,  and  in 

which  the  bone  consequently  lies  bathed  in  pus  for  a con- 
sideiable  time.  It  is  to  be  prevented  by  adopting  such 
means  of  dressing  as  shall  ensure  union,  at  any  rate  °of  the 

Fig.  2s.-Necr0.sea  end  c*eePer  Parfcs>  ^ firsfc  intention,  and  the  chances  of  its 
of  Femur  from  stump,  occurrence  are  reduced  to  a minimum  if  decomposition  of 
the  discharges  is  prevented.  Great  care  must  also  be  used 
m sawing  the  bone  not  to  denude  it  needlessly  of  its  periosteum 
More  extensive  necrosis  used  to  be  a frequent  consequence  of  septic  osteo- 
mycitis,  where  the  patient  escaped  the  fatal  complication  of  pyamiia  but 
unde.'  lie  unproved  systems  of  dressing  it  is  comparatively  rare!  i"  such 
cases  fistulous  openings  will  lie  left  leading  down  to  the  necrosed  bone  which 
usually  separates  three  or  four  months  after  the  operation,  after  which  the 
stump  becomes  firmly  consolidated.  The  sequestrum  in  such  cases  presents 

Z SrM'TT7thc  T 1>art  is  “0  annular,  and  Lcl,  d 
•i  t I ' bo“e;  11  is  sluo°th  externally,  where  it  has  been 
ll'™;;  bj  the  periosteum.  About  an  inch  or  less  above  this  it  becomes 

tie  rdXwTmnTl-  ‘K™6™03,1  part  of  “»  fcow-Ox*  which  surrounds 
from  the  adi-wmVi  nT  1S  rofgienecl  externally,  where  it  has  separated 
be  0,! , b0“.!  a,wve  it  is  spiculated  and  very  tegular, 

SSsSml  ! ,'mcr  (P,8:-  28)-  The  Part  of  «*  hone  which  escapes 
is  deposited  slim  l ’ T ' aS-a  o'msequencc  of  osteo-plastic  periostitis,  new  bone 

Z wS  OS  n,  7 °n  ’?  8m  aoe-  lcadi"S  *>  * great  increase  in  its  thick- 
oiS  recogn.sed  readily  through  the  soft  parts. 

cither  in  consconcnWrW  n Sp“1>s’  “s.  Piey  “re  called,  commonly  form, 
the  bone  not  h.,  ■ \ ' i'e  fiopshavmg  originally  been  cut  too  short,  or  from 

but  in  other  cases'thev  [ sufficiently  high  above  the  angle  of  the  flaps : 

} nay  occur,  though  the  stump  has  been  skilfully  fashioned, 
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in  consequence  of  the  soft  parts,  which  have  been  the  seat  of  inflammation 
and  suppuration  before  the  amputation,  retracting  during  the  granulating  pro- 
cess so  as  to  denude  the  bone.  In  such  cases  as  these,  great  retraction  and 
contraction  of  the  flaps  are  apt  to  go  on  during  cicatrisation,  so  that  the  bone 
may  never  be  covered  at  all,  but  be  exposed  at  the  bottom  of  an  irritable 
ulcer  • or  if  the  soft  parts  do  coalesce,  the  cicatrix  will  be  unable  to  support 
the  slightest  pressure  without  becoming  ulcerated.  In  these  circumstances,  tl le 
only  remedy  consists  in  laying  open  the  stump,  and  cutting  oil  about  three 

inches  of  the  bone.  „ 00x 

The  patient,  whose  stump  is  represented  in  the  accompanying  fagui e ( _ • J, 

waS  under  the  care  of  Christopher  Heath  in  University  College  Hospital.  Ihe 
arm  had  been  amputated  in  the  bush  in  South  Africa.  The  protruding  bone 

was  completely  covered  by  a thin  cicatrix. 

Aneurismal  Enlargement  of  the  arteries  of  a stump  is  extremely  laic 
The  only  case  of  disease  of  the  vessels  with  which  I am  acquainted  is  om 
described  by  Cadge,  in  which  an  aneurismal  vanx  between  the  Post^ 
artery  and  veins  formed  in  a stump  after  disarticulation  of  the  a 3 

(Fig.  30,  a). 


Fig.  30. ^-Aneurismal  Yarix  in  Stump. 


Painful  and  Spasmodic  Stumps.— The  nerves  in  a stump  naturally  be- 
come somewhat  expanded  and  bulbous  ; and  no  material  inconvenience  results 
from  this  condition.  But  it  occasionally  happens  that  a distinct  tuberose 
enlargement  forms  in  connection  with  one  of  them,  and  attains  ie  0 ‘ 
cherry  or  a walnut ; and,  this  being  pressed  against  the  end  of  tbe  bone, 

of  the  stump  so  as  to  le,  gometimes  a nervous  twig  may  become 

K ^ J is  entirely  dependent  on  h« 

tszsszsz 

cS:n“rSoh"he  treatment  should  1*  conducted  on  the  general 
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principles  that  will  be  fully  discussed  when  we  come  to  speak  of  neuralgia. 
No  excision  of  the  nerves  of  the  stump,  or  even  amputation  higher  up,  is  of 
any  avail ; the  disease,  being  constitutional,  will  certainly  return  in  each  suc- 
cessive stump,  until  at  last  the  shoulder  or  the  hip  may  be  reached  without 
any  permanent  benefit  to  the  patient. 

Occasionally  after  amputation  a condition  of  chronic  or  subacute  neuritis, 
with  sclerosis  of  the  nerve,  is  set  up,  which  has  a tendency  slowly  but  steadily 
to  extend  upwards,  involving  new  nerves  as  it  goes,  and  finally,  perhaps,  lead- 
ing to  changes  in  the  spinal  cord  itself.  The  symptoms  and  treatment  are 
those  of  chronic  neuritis,  which  will  be  fully  described  under  Injuries  of 
Nerves. 

Recurrence  of  tlie  Disease  for  which,  the  Amputation  was  per- 
formed is  not  of  uncommon  occurrence  in  cases  of  strumous  diseases  of  bones 
and  in  malignant  tumours.  In  the  former  case,  amputation  higher  up  may  be 
advantageously  performed  ; but  in  the  latter,  it  is  justifiable  only  when  there 
is  no  evidence  of  secondary  growths  in  internal  organs  or  in  the  lymphatic 
glands. 


Fatty  Degeneration  of  the  muscles  of  a limb,  arising  from  their  disuse, 
gh  es  rise  to  a peculiar  appearance  in  the  stump.  During  the-  amputation,  the 
muscles  look  like  pieces  of  yellow  wax,  and  are  firm : no  atrophy,  so  far  as  size 
is  concerned,  has  taken  place  ; the  fat  being  deposited  between  the  muscular 
fibies,  pioducing  atrojDhy  of  them  by  its  pressure  and  occupying  their  place, 
so  that  the  general  size  of  the  limb  and  fulness  of  the  stump  are  preserved. 
Union  takes  place  in  these  circumstances,  though  somewhat  slowly  ; at  least, 
this  has  occurred  in  several  cases  in  which  I have  observed  this  condition. 
In  one  of  these  1 amputated  the  leg  for  disease  of  the  foot  of  nine  years’ 

standing,  and  in  another  the  thigh  for  disease  of  the  knee  of  fourteen  years’ 
standing.  J 


MORTALITY  AFTER  AMPUTATION. 

The  general  causes  of  death  after  operations  have  already  been  considered  ; 
nut  we  must  now  examine  some  special  points  connected  with  the  relative 

that^exist  amputatl0ns  of  dlfFerent  ™s>  and  the  cause  of  the  differences 

' Wver’  ifc  would  be  tetter  in  order,  as  far  as  possible, 

am]mtationmblSU  7’  nieUfcl°U  ^ define  the  chief  causes  of  death  after 

stimulation  b?rti011  °!  ithJ  neiT°US  Ceutres’  thc  rcsulfc  of  Solent  over- 
7 P0AYerful  affei'ent  mipidse  which  from  the  injury  done 

Uiich  r , T1’7!  TVeS’  either  1,7  the  knife  ia  amputation  or  by  the  injury 

S “t-  Death  tow  cli 

Collapse  is  identical  with  very  severe  shock. 

limited  to  <1Si  a iCa\1Se  dcatb  aFtcr  amputations,  is  usually 

hours  lifter  th^operation!1  *****  °WS  twenty-four 

is  an  1 ™ tlU'0Ugh  il,JUred  or  discascd  fcissues 

are  ci^ectol ^hwtW1  i”’8  term ’s  berp  used  to  include  all  those  affections  which 
the  amputation  \ 01  ‘lhl!  rjc-v> 1 h f i decomposition  of  the  discharges  from 
amputation  Hound,  and  the  contamination  of  the  air  from  the  accumulation 


74 


AMPUTATIONS. 


of  too  many  patients  suffering  from  open  wounds  in  too  confined  a space.  The  , 
chief  varieties  are  : — Pyemia,  a general  disease,  resulting  from  infection  of  the 
whole  body  from  the  unhealthy  discharge  of  a foul  wound,  and  accompanied  by 
secondary  inflammations,  terminating  in  suppuration,  in  various  internal  organs 
and  other  parts  of  the  body;  Septiccemia,  a similar  condition,  terminating  fatally, 
without  the  occurrence  of  secondary  local  inflammations  or  abscesses  ; Septic 
Poisoning,  due  to  the  absorption  of  the  chemical  products  of  putrefaction  ; 
Traumatic  Fever,  which  is  a mild  form  of  septic  poisoning;  Hospital 
Gangrene,  an  acute  spreading  inflammation,  terminating  rapidly  m death  of 
the  affected  part ; Erysipelas,  an  infective  inflammation  of  a specific  nature 
spreading  widely  from  the  wound  and  accompanied  by  grave  constitutional 
disturbance.  All  these  diseases  arc  to  be  attributed  directly  to  foul  wounds 

and  over-crowding.  . 

The  Congestive  pneumonia  often  mentioned  as  a cause  oi  death  after  ampu- 
tations, is  most  probably  always  an  effect  of  septicaemia,  pyaemia,  or  septic 

1 Lastly”  one  of  the  commonest  cause  of  death  in  Hospital  reports  is  Exhaus- 
tion. This  term  is  used  with  excessive  looseness.  Some  Surgeons  seem  to 
employ  it  occasionally  as  even  synonymous  with  shock  or  collapse.  In  the 
majority  of  cases,  however,  it  really  means  that  the  patient  is  gradually  worn 
out  by  the  profuse  discharge  from  a suppurating  wound,  combined  with 
chronic  poisoning  by  the  absorption  of  the  chemical  products  of  putrefaction. 
Inothei!  it  means  that  the  patient  died  from  the  effects  of  severe  — c 
fever  of  septic  origin,  commencing  on  the  second  day,  befoie  he  had  Ml) 
recovered  from  the  shock  of  the  operation.  It  doubtless  covers,  therefore, 
many  conditions  which  should  fairly  be  included  amongst  septic  peases 

Shock  is  a frequent  cause  of  death  after  primary  amputations  of  the  larger 
limbs  • but  till  quite  recently  pyaemia  was  the  most  frequent  cause  of  dead 
, nearly  one  haif  of  the  patients  that  died  P^Ung 
this  disease  Bryant,  in  1850,  has  shown  that,  at  Guys  Hospital,  it  was 
fatal  in  ten'  per  cent,  of  all  amputations,  and  in  forty-two  per  cent,  of  fatal 
cases  and  that  it  was  most  frequent  after  amputations  through  limbs,  the 
tissues  of  which  were  in  a normal  condition,  and  where  a large  surface  o 
heMhv  bone  was  exposed,  as  in  amputations  for  injury,  and  in  the  removal  of 
hmtafor—!  talipes,  ankylosis,  te.  It  was  not  so  common  after  ampu- 

taTZo^itrwUrmr"ylnfluence  the  general  result  of  am- 
putations, as  well  as  the  P~  -se  ' m th^ml^A 

that  are  connected  with  the 

operation  itself.  , . 9 General  Health ; 3,  Shock ; 

a. -To  the  first  class  may  be  refencd  1,  Ag  , -> 


”‘1  4^te“n  important  influence  on  the  result  of  amputation^  As 

sro^nfsS^ 

matter^  StntodSn'of  U.c  antiseptic  treatment  of  wounds  has  however, 
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greatly  reduced  the  dangers  of  amputations  after  middle  life.  Volkmann  of 
Halle  has  published  the  results  of  48  cases  of  major  amputations  performed  in 
patients  above  50  years  of  age.  He  excludes  from  consideration  all  cases  in 
which  the  amputation  was  performed  during  septicaemia,  all  double  amputa- 
tions, and  some  few  cases  in  which  the  patient  died  of  causes  independent  of 
the  operation.  Of  the  48  only  2 died ; 1 of  tetanus,  and  1,  an  habitual 
drunkard,  GO  horns  after  the  operation.  The  patient’s  ages  were,  30  between 
51  and  GO,  18  between  61  and  70,  4 between  71  and  80,  and  1 patient,  aged 
84,  recovered  from  an  amputation  at  the  knee.  Although  the  exclusion  of 
all  complicated  cases  makes  these  statistics  more  favourable  than  they  would 
otherwise  have  been,  the  results  must  be  looked  upon  as  most  encouraging, 
showing  that  under  the  improved  treatment  of  wounds,  we  may  hope  for  a fail- 
degree  of  success  even  in  very  advanced  life,  provided  that  old  age  alone  is  the 
only  unfavourable  condition  present. 

2.  The  General  Health  of  the  patient  previous  to  the  operation  exercises 
necessarily  a most  powerful  influence  on  the  chances  of  recovery.  The  state 
of  the  kidneys,  more  especially,  is  of  great  importance  in  this  respect ; for  no' 
condition  tends  more  certainly  to  a fatal  termination  than  a chronically  diseased 
state  of  those  organs.  The  results  of  amputation  are  also  necessarily  widely 
different,  according  as  the  operation  is  practised  on  the  healthy  inhabitant 
of  a country  district,  or  on  the  cachectic  and  debilitated  denizen  of  a large 
town. 

o and  4.  The  influence  of  Shock  and  of  Septic  Diseases  is  very  differently 
felt  in  different  amputations.  The  greater  the  portion  of  body  that  is  removed, 
the  more  severely  is  shock  felt.  In  these  cases,  also,  the  influence  of  septic 
agencies  becomes  more  marked.  This  is  owing  to  two  causes  : 1.  The  depres- 
sion of  the  nervous  system  consequent  on  the  shock,  and  on  the  loss  of  blood 
that  is  the  frequent  accompaniment  of  a great  operation,  tending  to  lower  the 
resisting  power  of  the  system  to  all  noxious  influences,  and  thus  to  predispose 
the  patient  to  suffer,  both  locally  and  constitutionally,  from  the  absorption  of 
septic  matter  ; and,  2.  The  large  surface  of  wound  exposed,  rendering  local 
contamination  more  likely  to  occur. 

Out  of  80  consecutive  cases  occurring  at  University  College  Hospital,  there 
were  3 deaths  from  shock  (all  primary),  and  10  from  pyaemia  and  erysipelas  ; 

leaving-  only  8 deaths  to  be  accounted  for  by  exhaustion  and  the  other  causes 
that  1 have  mentioned. 

Out  of  a total  of  631  amputations  collected  from  the  reports  of  some  of  the 
Metropolitan  hospitals  between  18GG  and  1872,  239  deaths  occurred,  and  of 
use  llu  died  from  shock  and  pyamiia  together,  being  17'5  per  cent,  of  the 
\ho  e operated  on,  or  4G  per  cent,  of  the  total  deaths— and  this  is  irrespective 
“wTu  ^ fP°rtud  as  of  “exhaustion,”  or  from  “erysipelas,” 
d|-  J ulltl®’  aud  l01'ms  of  scPtlc  dlsuase  other  than  pyamiia.  This  terrible 
Khnr'l  i i / n 111  as  uearly  as  P°ss,1)le  3G  per  cent,  of  all  the  deaths,  and 
™ ’Sons  Pei’  Cent>  °f  the  dcaths’  01  * Per  cent,  of  all  the 

tatioiii/wiVf^0^^  *uduenccs  °*  these  two  great  causes  of  death  after  ainpu- 
primarv  Kr,„  . ound  not  only  to  vary  greatly,  according  as  the  operation  is 

influence  hSdiSnSho^ifrH18^  ^ ^ t0  eXei'CiSe  YOry  diffbrent  de§Tees  of 

WaS  most  dl  primary  amputations,  in  the  proportion  of  25  per 
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cent,  of  the  deaths  ; was  hut  little  fatal  in  secondary  amputations,  G per  cent. ; 
and  was  entirely  absent  as  a cause  of  death  in  pathological  amputations. 

Pyaemia  was  the  cause  of  death  in  about  one-third,  or  33  per  cent.,  of  the 
fatal  cases  amongst  the  primary  amputations,  and  in  44‘4  per  cent  of  the 
secondary  ; and  in  those  for  disease  it  again  acquired  nearly  the  level  ot  the 

primary — viz.  34 -G  per  cent.  . ,,  „ 

Pytemia  is  proportionately  more  fatal  after  amputations  of  the  upper  than  ot 
the  lower  extremity,  occasioning  about  40  per  cent,  of  the  deaths  in  the  former, 
against  34  per  cent,  of  the  latter,  after  amputations  for  all  causes.  In  primary 
amputations  the  disparity  is  more  marked,  being  about  50  per  cen  . o a 
deaths  in  the  upper,  against  about  32  in  the  lower  limb  ; shock,  on  the  other 
hand,  being  more  fatal  by  far  after  primary  amputations  of  the  lower  than  ol 
the  upper  extremity,  owing  doubtless  to  the  larger  mass  removed. 

The  influence  of  shock  is  necessarily  most  felt  m primary  amputations 
Indeed,  its  fatal  results  are  almost  entirely  confined  to  amputations  performed 
within  twenty-four  hours  of  the  infliction  of  the  injury  Fatal  shock,: in  fact 
is  the  result  of  the  combined  depressing  influence  ot  the  injury  and  of 
operation.  It  occurs  in  exact  proportion  to  the  severity  of  the  injury, 
amount  of  loss  of  blood,  and  the  age  of  the  patient.  It  is  often  referable  rather 
to  the  injury  than  to  the  operation  ; and  it  becomes  a question  whether  m 

many  cases  of  serious  and  ahnost  hopeless  smash  of  a ^ petition 

better  to  let  the  patient  expire  in  peace,  than  to  subject  lnm  to  the  yepeti  _ 
of  a shock  which  his  nervous  system  will  be  utterly  unable  to  enc  • 
is  more  especially  the  case  in  extensive  crush  and  disorganisation  of  the  lo 
eXily  up  to  or  above  the  middle  of  the  thighs,  such  as  are  not  im  raquent 
at  the  present  day  from  railway  accidents,  in  which  the  mangling  o i 

rathe/that  produced  by  cannon-shot  than  by  an  jbnary  rn^ny 
civil  life  In  these  cases  amputation  through  the  uppei  thud  of  the  thig  , 
ajT the  hip-joint,  is  the  only'  available  operation.  It  *7 
oases  But  is  it  ever  successful  in  the  full-grown  adult  ? That  is  a que. 
which  deserves  the  serious  consideration  of  h° sp 1 tnl  S'irs ooris ' ^ 

acquainted  with  a single  case  in  which  such  on  platoon  m*xi  ^ 
general  hospital  practice,  in  men  in' which 

College  M 

t equally 

those  more  hopeless  cases  of  utter  smasi  o^  • ^pdren  and  young 

tice  ? For  my  own  part  I shall  never  agan  > - 1 , whether 

people,  amputate  in  that  situation  for^such  for°^he  patient  to  be  loft 

tokured  by  amputation,  which  all  experience 

haL^s°  of  importance  to  observe,  in  reference  to  ^ese^es  °f 

after  primary  amputations,  that  the  a a umi  • ^ Hence,  although  it 

within  twenty-four,  of  the  performance  of  t 1 < the  influence 
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of  blood,  his  age,  &c. — for  death  from  shock  necessarily  occurs  more  frequently 
under  similar  conditions  of  injury  at  advanced  than  at  early  periods  of  life — or 
even  by  season  of  year,  yet  it  cannot  in  any  way  be  affected  by  the  conditions 

I to  which  the  patient  is  exposed  subsequently  to  the  performance  of  the  opera- 
tion, so  far  at  least  as  hospitals  or  other  external  influences  are  concerned.  We 
must,  therefore,  look  upon  death  from  shock  as  a part  of  the  general  accident 
to  which  the  patient  has  been  exposed  and  of  the  injury  that  he  has  sustained, 
aggravated,  doubtless,  by  the  further  depressing  influence  exercised  by  so 
serious  an  operation  as  an  amputation  possibly  high  up  in  one  of  the  limbs.  It 
is  interesting  to  observe  that  season  exercises  an  influence  on  the  liability  to 
death  from  shock  after  primary  amputations.  According  to  Hewson,  of  Phila- 
delphia, it  is  most  fatal  in  winter.  The  reason  is  obvious  : the  cold,'  to  which 
the  sufferer  has  been  exposed  after  the  accident,  is  an  additional  cause  of 
depression. 

_ If»  therefore,  we  want  to  lessen  the  mortality  consequent  on  these  opera- 
tions, the  fusu  point  to  look  to  is  not  to  amputate  needlessly  in  hopeless  cases 
of  smash  of  the  thigh  high  up,  in  order  to  give  “ a last  chance  ” to  a patient 
whose  vital  powers  have  already  been  depressed  to  the  lowest  ebb  by  a fearful 
mutilation.  Such  amputations,  which  sometimes  consist  in  little  more  than 
the  severance  of  a limb  still  attached  to  the  trunk  by  shreds  of  muscle,  ought 
scarcely  to  find  their  way  into  a statistical  table  professing  to  give  the’ results 
of  opeiations  the  majority  of  which  are  more  deliberately  performed  and  with 
a better  prospect  of  success.  They  ought,  in  point  of  fact,  to  constitute  a class 
o . cases  apart ; the  more  so,  as  they  are  frequently  complicated  with  internal 
injuries  which  are  not  detected  until  after  the  death  of  the  patient. 

Shock,  as  has  already  been  shown,  exercises  its  influence  chief!  v in 


1S>  in  which  this  source  of  error  has  been 
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eliminated.  The  cases  arc  divided  first  into  “ Complicated  ” and  “Uncom- 
plicated.” The  Complicated  cases,  which  are  classed  separately,  are — Multiple 
or  Double  Amputations  ; cases  complicated  with  other  severe  injuries  ; cases 
in  which  the  patient  was  suffering  from  severe  surgical  fever,  septicaemia, 
pyaemia,  or  tetanus,  at  the  time  of  the  operation  ; and,  lastly,  cases  which 
terminated  fatally,  or  in  which  the  cure  was  incomplete  after  many  months, 
on  account  of  acute  intercurrent  diseases,  such  as  delirium  tremens,  or  acute 
pneumonia  (not  of  septic  origin),  or  chronic  diseases,  such  as  phthisis,  Bright’s 
disease,  amyloid  degeneration,  secondary  cancer,  &c. 

Secondly,  the  cases  are  divided  into  those  treated  antiseptically  and  those 
belonging  to  a period  before  the  introduction  of  antiseptics  and  systematic 
drainage  into  the  treatment  of  amputation  wounds.  The  former  are  taken 
from  the  published  statistics  of  Socin  of  Bale,  Yolkmann  of  Halle,  and  Max 
Schede  in  Berlin  ; the  latter  from  those  of  Bruns  of  Tubingen,  Bardeleben 
of  Greifswald,  and  Billroth,  then  of  Zurich.  The  cases  treated  by  the  older 
methods  showed  the  following  results  : — 


■ 

CASES. 

DIED. 

PER  CENT. 

Uncomplicated  cases 

Double  amputations 

Complicated  by  other  injuries  .... 

„ by  Septicaemia,  Tetanus,  &c.  . . . 

,,  by  constitutional  diseases  . 

Total 

377 

10 

5 

48 

21 

110 

3 

4 
40 
21 

29- 18 

30- 00 
80-00 
83-33 

100-00 

461 

178 

38-83 

By  comparing  these  statistics  with  those  given  a little  further  on,  it  will  be 
seen  that  they  are  not  worse  than  the  average  statistics  of  amputations  fifteen 
or  sixteen  years  ago  in  this  and  other  countries. 

The  cases  treated  antiseptically  by  carbolic  acid  dressings  and  all  the  pre- 
cautions recommended  by  Lister,  show  the  following  results  : 


Uncomplicated  cases  .... 
Double  amputations  . 

Complicated  by  other  injuries 

,,  by  Septicaemia,  Pyaemia,  Teta 

.,  by  constitutional  diseases,  <fcc. 

Total  . 


CASES. 

DIED. 

PER  CENT. 

321 

14 

4-4 

13 

3 

j 23-S 

11 

8 

72-72 

&c. 

45 

30 

66-66 

27 

16 

' 59-26 

• • 

417 

71 

17-00 

The  causes  of  death  in  the  uncomplicated  cases  are  cqualh  instiuctixe. 


CAUSE  OF  DEATH. 

OLD  ANTISEPTIC 

TREATMENT.  TREATMENT. 

377  Cases.  331  Cases. 

Pyaemia 

Septicaemia 

Erysipelas 

Tetanus 

Pyaemia  simplex 

Secondary  haemorrhage 

Old  age  

Total 

72  0 
19  1 
2 1 
0 1 
6 l 

* \ 
6 S 

110  14 

EFFECTS  OF  ANTISEPTIC  TREATMENT. 
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_ ibcse  figures  need  no  comment.  They  prove  that  antiseptics  are  antago- 
nistic to  pyaemia,  and  the  consequent  value  of  a rigid  antiseptic  treatment  in  the 
circumstances  in  which  the  amputations  tabulated  by  Schede  were  performed. 
But,  truly,  it  is  much  to  be  regretted  that  it  should  be  necessary  to  go  to 
German  sources  to  form  an  estimate  of  the  value  of  the  antiseptic  treatment 
in  amputations,  and  that  we  do  not  as  yet  possess  any  sufficient  record  of  the 
practice  of  British  Surgeons  to  guide  us  in  this  respect. 

Ihat  the  amputation-mortality  in  this  country  has  materially  diminished 
timing  the  last  twenty  years  is  undoubted.  The  following  table,  uublished  by 
Sir  James  Paget,  proves  this.  In  it  is  compared  the  amputation-mortality  at 
St.  Bartholomew’s  during  two  periods  of  four  years  each,  at  ten  years’  interval. 


! 

Primary. 

Secondary. 

Fur  Disease. 

CASES. 

DIED. 

PER  CENT. 

CASES. 

DIED. 

PER  CENT. 

CASES. 

DIED. 

PER  CENT. 

1864—1868  . 
1873—1877  . 

51 

37 

14 

8 

27-4 

2D4 

37 

11 

17 

2 

45-9 

18-0 

142 

172 

45 

22 

31-6 

12-7 

At  University  College  Hospital  the  amputation  statistics  for  the  last  ten 
3 ears  give  the  results  stated  below.  They  have  been  dealt  with  on  the  same 
principle  as  those  of  Schede,  but  from  want  of  sufficient  detail  it  is  not 
possible  to  separate  them  into  those  treated  antiseptically  and  those  treated  bv 
be  older  methods,  or  by  modified  forms  of  antiseptic  dressing. 


Uncomplicated  Cases 
Primary 
Secondary 

For  Disease  . • • . . . 

Complicated  Cases : — 

Double  Amputations 
Complicated  with  other'fatal’  injuries 
Complicated  by  Septic  Fever,  Septicmmia,  Pyimia' 
or  Tetanus  at  time  of  operation  ’ 7 ’ 

C°fi2edq  by  f rious  constitutional  disease,'  as 
Total 


| CASES. 

DIED. 

1 PER  CENT. 

53 

13 

24-72 

18 

3 

16-06 

109 

17 

15-60 

7 

3 

42-85 

2 

2 

100-00 

i 29 

14 

48-27 

14 

8 j 

57-14 

232 

60  | 

25-86 

ifigzg,  rrsd  ruere : w 

rhage  and  sloughing  3 jV’ ; k a"d  exhaastiou,  8 ; secondary  haemor- 
intotwo  perXfAve*  y^sfc°^  Tf  T*  extends  is  diyided 
pyaemia,  10  occurred  in  the  first  and  3 in  tb  ° f°Un?  °f  the  13  cases  of 
of  septicaemia  occurred  in  each But X P6™*8  5 4 08868 

thus  lessened,  the  gross  mortality  from  all  ' the  m01'fc.a%  from  PJ^mia  has 
be  seen  by  a raference  L^^  mni  C!lUSes  remams  unchanged,  as  may 

Tl.e  .<*  thfa  worf 

Had  been  407  per  cent,  for  inLy-18-1  f , l ’ bef0re  anfc,scPt,cs  were  used> 
cases,  being  25-8  nor  oont  f n y ° 1 1 dlsease— on  an  aggregate  of  387 

The  improvement  that  rail' “T’  the.same  as  in  fche  above  table, 

in  this  country  cannot  be  'iVtrihTi  ace  pUel'al]7  in  the  amputation-mortality 
7 cannot  be  attributed  solely  to  the  use  of  antiseptics,  however 


8o  amputations. 

ss  s r.  xns 

“e 

operating,  by  perfect  dra mage  and  as  almost 

The  improved  hygiene  ot  modem  o-eneration  of  septic  diseases, 

important  factor  in  lessening  the  liability  to  J 110 

Either  hygiene  is  of  no  value  in  surgical  " ^e  pfassigned  to  the 

inconsiderable  share,  of  the  improved  results  must  m ustm  ^ had 

improved  sanitary  condition  of  modein  hospita  • ' 1 ^ _ and  Callender, 

once  a run  of  63  consecutive  amputations  with  o ) be  difficult  to 

by  his  mode  of  treatment,  obtained  ieEa  ‘ tbdge  of  Borland,  of 
surpass.  Amongst  the  most  exce  en  r c tatioug  bad  G deaths,  or 
Kilmarnock,  who  out  of  27  primary  major  ^ ^ per  ceut  These 

22  per  cent.,  and  m 63  secondary  only  - ‘ ’ , avoiding  entirely  the 

successful  results  were  obtained  without j away°by  pieces  of 

use  of  water  during  the  operation,  bringing  the  flaps 

clean  rag,  and  by  leavmg  the  vnun  wRg  dressed  with  a thin 

together,  with  perfect  rest  of  ^ a^e  thafc  formed  being  wiped  away, 
piece  of  rag  smeared  with  laid,  any  d * putation  itself  that  influence 

rr j 

proportion  as  the  size  of  the  part  < ‘ 1 he  nearer  it  is  to  the  trunk,  the 

of  amputation  approaches  the  trunk  ; m < > f tl  foot  is  less 

greater  is  the  danger.  Thus  the  amputate ^of  ^ deri,ed 

Steffi  ot  ate^ou  *£«  prated 


Shoulder- joint 
Arm 

Fore-arm  . 
Hip-joint 
Thigh  . 

Leg 


If  we  turn  to  the  statistics  ot  mlhtaJ4  percentages  of  death  were,  after 
Thus,  in  the  British  army  in  the  0"™^  1 0 . J the  shoulder-joint,  8 J ; 
amputation  of  the  forearm,  /*  ■ of  the  i ipp*  « ft  • ; ’ b tbi gh,  64;  and  of  the 

* The  numbers  rotowed  tota  tl'j1 Sir 

"inciai  repnrts  of  u,c  un,tc 
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after  amputation  of  the  fore-arm  was  45  ; of  the  arm,  55  ; of  the  shoulder- 
joint,  61  ; of  the  foot,  76  ; of  the  leg,  72  ; of  the  knee-joint,  91  ; of  the 
thigh,  92  ; and  of  the  hip,  100.  fn  the  Italian  campaign  of  1859,  the 
percentages  of  the  mortality  in  the  French  army— including  in  some  cases 
.operations  on  wounded  Austrians— were  : fore-arm,  42  ; arm.  56  ; shoulder- 
joint,  55  ; foot,  55  ; leg,  70  ; knee-joint,  75  ; thigh,  78  ; hip-joint,  57.  In 
the  war  of  the  American  rebellion  the  percentages  of  mortality  were  as  follows 
showing  markedly  how  rapidly  it  runs  up  in  accordance  with  the  size  of  the 
Part  removed  : fingers  and  hand,  1/6  ; wrist,  5'5  ; fore-arm,  16‘5  ; arm  21/2  • 
shoulder,  39'2  ; partial  of  foot,  9'2  ; ankle-joint,  13‘4  ; le°-  ?6  • knee  55  • 
thigh,  64-4  ; hip,  85’7. 

Xot  °nI7  is  thci'e  fchis  increase  in  the  rate  of  mortality  as  the  operation 
approaches  the  trunk,  but  in  the  larger  limbs,  more  especially  in  the  thigh 
every  additional  inch  that  is  removed  appears  to  make  a difference  in  this 
respect.  _ Thus,  m our  army  in  the  Crimea,  of  178  amputations  of  the  thio-h 
44  were  in  the  upper  third,  and  of  these  38,  or  86  per  cent.,  proved  fatal  • *68 
iveie  m the  middle  third,  and  of  these  41,  or  60  per  cent,  died  ; whilst  in  the 
lower  third  the  mortality  out  of  66  cases  was  37,  or  56  percent.  Inthe 
fiench  army  m the  Crimea,  according  to  Chen u,  of  81  amputations  of  the 

fWnrfll  ^1  fchU’d’  37,  01  00  per  ccnfc-’  died>-  iu  91  amputations  at 

the  rniddJe  third,  there  were  63  deaths,  or  69  per  cent.  ; and  in  the  lower 

d fclleie  were  101  cases,  with  59  deaths,  or  58'4  per  cent.  In  the  Italian 
campaign  of  1859,  according  to  the  same  authority,  there  were  46  cases  of 
amputation  of  the  thigh  at  the  upper  third,  with  43  deaths,  or  93  per  cent 

iohe  h'S  S i “ m”taHt7  °f  44’  or  84  per  cent-  - 43  the 

iovei  thud,  with  36  deaths,  or  83  per  cent.  Again,  among  21  amputations 

wash  or4^’US  ^ nCCk£ the  Fl'cnch  arm.7  in  the  Crimea,  the  niorfality 
was  9,  or  43  per  cent.  ; m 229  at  the  upper  third,  it  was  62,  or  27  per  cent  • 

hiid  if™  6mo  n ’ 27,  °r  18  pel'  Cent  ’ and  in  56  at  the  lower 

inua,  id  was  6,  or  11  per  cent. 

Not  only  do  the  size  of  the  part  removed,  and  its  proximity  to  the  trunl- 
materially  affect  the  general  mortality  after  amputation  , butThfe  co adi£ 

tions' af'oTr  toe"  Ctt''  °T  n Tta  afler  tlle  s“IIer  ™puta- 

taptently  results fiCTau Z 

ti5heq;ri:f blood “ * *■» 

may  the  res,"t- 

secutive  phlebitis  and  pyrnmifis  *f  *h"  001- 

flucnced  by  whether  1/ltPllll'  f'00.1  imputations  is  perhaps  more  directly  in- 
other  cause  beW  far  lTf‘°n  “ 'lo“C  for  lat^  « disease,  than  by  any 

except  as  Tegards/mp  Ation  of"  if”  lf™I>0nd,,1S  llmlls  afta'  injury  than  disease, 
vol.  amputation  of  the  fore-arm.  In  the  following  table  may  be 
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Been  the  results  of  307  consecutive  cases  of  amputation  performed  at  Uni\  ersit) 
up  to  May,  1871.  Of  these  307  eases,  70  ched,  7>*»t  as 

nearly  as  possible  a mortality  of  25  pei  cent. 

HESULTS  OF  AMPUTATION  IN  UNIVERSITY  COLLEGE  HOSPITAL. 


Injury. 

Disease. 

1 

SEAT. 

CASES. 

DEATHS. 

PER  CENT. 

OASES. 

DEATHS. 

PER  CENT. 



28 

14 

59-0 

8(5 

18 

20-9 

Tliigh 

44 

31-8 

74 

10 

13*5 

Leg  and  Foot  . . 

- 

41-(i 

24 

8 

33*3 

Shoulder  and  Arm 
Fore-arm  . • • 

Total  . 

12 

8 

0 

0 

20 

1 

5-0 

103 

42 

40-7 

204 

| 37 

18-1 

Malgaigne’s  statistics  front  the  Parisian  hospitals  illustrate  tins  equally 
i„  „„  ...in  Ho  oppiy  in  the  following  tables. 


- 

SEAT. 

Injury. 

Disease. 

CASES. 

DEATHS. 

PER  CENT. 

CASES. 

DEATHS. 

PER  CENT. 

Thigh 

Leg 

Foot 

| Arm  . • • • 

46 

79 

9 

30 

— 

34 

60 

6 

17 

74-0 

63‘3 

66-6 

56’6 

I 153 
' 112 
29 
6! 

92 

55 

3 

24 

60-0 

49-0 

10-3 

39-3 

The  following  table  gives  the  result  of  numerous  oases  in  civil  practice, 
° . iinfo  ■nn.prp.  80.) 




Injury. 

j 

Disease. 

SEAT. 

CASES. 

DEATHS. 

PER  CENT,  j CASES. 

deaths. 

PER  CENT. 

1 Thigh 

Leg  . . • • 

Arm  . 

Fore-arm  . • • 

964 

771 

514 

360 

576 

356 

180 

38 

59-7  ||  1465 

46-1  1281 

34-4  250 

10-5  151 

477 

301 

66 

23 

32’5 

23-5 

26-0 

15-9 

The  Shock  inflicted  by  the  injury,  '(|th  its  ^'^ity^ofter'amputations  for 
one  of  the  principal  reasons  tor  thep-W  ^injury,  *«,  there  is 

injury  than  after  those  for  disease.  A* 1 , stump,  as  the  incisions 

a greater  liability  to  the  occurrence  of  gang^e  *ound,  be  so 

may  be  carried  through  tissues  Equally  frequent  in 

bruised  as  to  be  beyond  recovery,  ly&m  > equally  rare.  Exhaustion 
primary  and  secondary  ampuW.ons  shodd  n v _ thc 

is  more  frequent  after  removal  of  almidy  wakened  by  long 

operation  is  necessarily  perfoimed  oi  P e iaUy  in  affections  of  bones 

illness.  In  many  forms  o ( ISL<' ^ mt;euts  do  best  in  whom  the  disease  is 
alld  joints,  it  will  be  found  that  those  patients  do 

most  chronic.  Disease  for  which  thc  amputation  is  performed 

4.  Thc  Nature  of  the  Disease  iui 


PRIMARY  AND  SECONDARY. 
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influences  its  mortality.  Thus  amputations  for  malignant  growths  are  more 
fatal  than  those  for  caries  of  bone  or  diseased  joints.  In  cases  of  diseased 
joint,  there  is  a greater  tendency  to  recover  when 'the  affection  is  of  a simple 
than  when  it  is  of  a tuberculous  nature.  Birkett  has  pointed  out  that  disease 
of  internal  organs,  often  of  the  same  nature  as  that  for  which  the  operation 
is  pei formed,  is  found  after  death  in  a large  proportion  of  patients  who  die 
after  amputation.  When  suppurative  disorganisation  of  a joint  is  very  acute 
amputation,  more  particularly  if  the  affected  articulation  be  of  large  size  as 
the  knee,  is  attended  by  very  unfavourable  results.  In  these  cases  the  patient 
is  usually  suffering  from  severe  febrile  disturbance,  the  result  of  absorption  of 
septic  matter  from  the  diseased  joint,  and  amputation  under  such  circumstances 
is  frequently  followed  by  fatal  septicaemia.  But  when  the  disease  has  once 
become  chronic  the  precise  period  at  which  the  amputation  is  performed 
exercises  but  little  influence  on  the  mortality,  provided  it  be  not  deferred  to 
too  fate  a stage,  when  the  patient’s  constitution  is  worn  out  by  hectic 
Amputations  of  expediency— those  performed  for  the  convenience  of  the 
patient,  as  111  cases  of  talipes  or  ankylosis,  but  not  necessary  so  for  as  life  is 
concerned— are  especially  fatal.  Bryant  has  shown  that,  at  Guy’s  Hospital, 
death  has  followed  m 40  per  cent,  of  these  amputations  in  the  lower  extreinity! 

mined  TX °fl  “ ^ °f  'T'Z  an  imPortant  question  has  to  be  deter- 
m.ne  l,  viz  the  mfluence  exercised  by  the  Time  that  has  elapsed  from  the 

infliction  of  the  injury  to  the  performance  of  the  amputation.  Not  only  the 

are  iuflZced'bv  th  " C°ndlti?ns  ^ lmmediafcely  occasion  the  fatal  event, 
ie  influenced  by  the  period  at  which  the  operation  is  performed. 

ancl , wlT  Z m]mJ  “"i  COmTlly  divMed  by  Sur§'eons  int0 

and  Secondanj-  the  primary  being  those  that  are  performed  durino-  the  first 
twenty-four  or  thirty  hours,  before  any  spreading  inflammation  Ttr«S 

eesults  of  primary  and  secondary  amputations  in  cases  of  injury 

AT  UNIVERSITY  COLLEGE  HOSPITAL  ’ 


SEAT. 

Primary. 

Secondary. 

CASES. 

deaths. 

| CASES. 

deaths. 

Thigh 

Leg  and  Foot 

14 

22 

6 

6 

8 

8 

21 

14 

Shoulder  and  Arm 

16 

3 

Fore-arm 
Total  . 

2 

0 

6 

1 

2 

0 

48 

18 

43 

19 

toe  ■ JL7? 'yrP"“i0,IS’  mw'I  S-geons  mean 

ethers  'T**’*™ 

suppuration  has  been  fnllv  Z 1 r 1 1 GI 1U  tdose  that  are  done  after 
subside  as W16n  the  Sm-ical  ^er  is  beginning  to 
by  the  lymphatics  of  the  ■ , .^llnPs  UP  to  present  a barrier  to  the  absorption 
term  P"”-  wh°  «">»  **  the  nsc  of  the 

day  and  t “ Lie  „ f l T r ^1°^  bchM“  «*>  of  the  first 
of  some  “ intermediate.”  The  distinction  is 

extremely  fatal  In’  the  S'  '°"S  Pel'toi'ra^d  during  liigli  surgical  fever  are 

1 ' thc  toliownig  table,  the  cases  arc  divided  merely  into 
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, rPhp  oases  have  been,  collected  from  various  souices, 

Stto  taVXU  the  relative  results  of  primary  and  secondary  operatmns 
in  civil  practice. 


SEAT. 


Thigh 
Leg 
Arm  . 
Fore-arm 

Total 


Primary. 

CASES. 

DEATHS. 

PER  CENT. 

| 235 

153 

65T 

405 

178 

43-9 

276 

79 

28-6 

190 

16 

8-4 

1106 

426 

38-5 

Secondary. 


OASES. 

156 

150 

75 

27 


DEATHS. 


PER  CENT. 


85 

72 

32 

6 


408 


54-4 

48-0 

42-0 

22-2 


195 


47.7ft 


While  the  percentage  of  deaths  after  ^ 
exceeds  that  after  secondary  ampntation  the  t f J after  the 

of  the  leg,  fore-arm,  and  » amputation  of  the 

primary  operation,  especially  1 tions  in  Surgery.  Thus  of  40 

thigh  is,  indeed,  one  of  the  most  fatal  op^om ^ J lg 

cases  of  primary  amputation  ihe  five  years  1808- 

cases  in  the  Massachusetts  Hospita  B^t  Loridoii  Hospital  during 

1,8C8'  15  S ISe&^and  of  24  c^B  recorded  by  South  Laurie,  and 
the  years  1863-1866  and  Hospital,  the  Glasgow  Infirmary,  and 

Peacock,  as  occurring  at  > ■ -.  i fppe  danger  of  amputation  of 

the  Edinburgh  Infirmary,  ^J^^Sto' the  height  at  which  the  limb 
the  thigh  for  injury  is  ?^ased^JXre^ ^ tL  operation  is  done  for  injury  of 
is  severed.  It  is  least  in  those  c ^ performed  for  compound  fracture 

the  leg  or  knee-joint,  and  giea  es  g Tlljs  excess  of  mortality  after 

of  the  femur,  recovery  being  then v y mainly  to  the  intensity  of 

primary  amputation  of  the  ng  tion  itself,  or,  as  is  more  often  the 

the  shock,  whether  produced  Accessary, 

case,  by  the  injury  which  has  xendei e P J forc.;irilp  however,  the  influence 

In  primary  amputations  of theEa  secondary  amputations  of  these  parts, 
of  this  cause  is  relatively  ^T^ch  less  intense.  In  these,  the  danger 
as  well  as  of  the  ting  1,  6 VJiffuse  inflammation,  secondary  haemorrhage, 
arises  from  pyaemia,  gangrene,  d d by  defective  hygiemc  circum- 

and  all  those  morbid  conditions that  ^ mdfoiymly  unfavourable  influence 

stances,  and  which  appear  0 ghocp  does  over  the  primary, 

over  the  secondary  ampu  a 101  Armutation  is,  in  general,  more  fatal  than  I 
In  military  practice,  secondary  c P 1 of  gp,,  secondary  amputations, 
primary.  Thus,  Earnc  save  on  y j which  he  amputated  primarily, 

whilst  Larrey  saved  three-fourths  of  tho  amputation  of  the  upper 

In  the  Peninsular  war,  the  11101  ta  y « amputation  of  the  lower 

extremity  was  twelve  times  an  amputation  of  these  parts.  In  the 

limb,  three  times  as  great  as  aitci  p y V ^ ^ cloge  of  thc  war,  the 
British  army  m the  Crimea,  fr  primary  and  secondary  amputations 

relative  rates  of  mortality  pei  c * ‘ ? at  the  shoulder,  26  ; of  the 

were  as  follow  -.-after  primary  of  the  leg.  30  ; and  of  the 

arm,  17  ; of  the  fore-ana,  the  J>,  . * „„ 

results  of  amputations  in  the  lust  edition  o 
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foot,  17  ; after  secondary  amputations  at  the  shoulder,  6G  ; of  the  arm,  31  ; of 
the  fore-arm,  28  ; of  the  thigh,  80  ; and  of  the  leg,  7G.  Or,  for  the  upper 
extremity,  the  whole  rate  of  deaths  after  primary  was  15,  against  41  after 
secondary  amputations  ; whilst,  for  the  lower  extremity,  excluding  the  foot,  it 
was  4G  per  cent,  for  the  primary,  against  78  for  the  secondary. 

In  the  American  army  during  the  war  of  the  rebellion,  the  mortality  after 
primary  amputation  of  the  thigh  was  54-13  per  cent.  ; and  after  secondary 
amputation,  74-7G.  In  the  French  army  in  the  Crimea,  on  the  other  hand,  the 
mortality  after  primary  amputation  of  the  thigh  and  arm — amounting  in  the 
formei  limb  to  above  90  per  cent,  was  greater  than  that  after  the  secondary 
operation. 

As  has  already  been  observed,  not  only  does  the  rate  of  mortality  differ  in 
primary  and  secondary  amputations,  but  also  the  cause  of  death.  Primary 
amputations  are  most  frequently  fatal  from  shock,  haemorrhage,  and  exhaus- 
tion, although  death  from  pyaemia  and  septicaemia  is  by  no  means  rare  in 
these  cases.  Secondary  amputations  for  injury  most  commonly  carry  off  the 
patient  by  the  supervention  of  septic  diseases.  Amongst  the  secondary  affec- 
tions that  are  of  most  frequent  occurrence,  gangrene  of  the  stump  stands  in 
the  first  place,  especially  after  amputation  of  the  thigh  for  injury,  and  more 
particularly  if  the  limb  have  been  in  a similar  condition  before  the  amputation. 

hen,  again,  erysipelas,  phlebitis  with  pyaemia,  secondary  haemorrhage,  and 
some  of  the  low  forms  of  visceral  inflammation  or  congestion,  as  pneumonia 
pleurisy  and  diarrhoea-— all  probably  due  to  septic  poisoning— often  produce 
death.  Pyaemia,  complicated  by  congestive  and  suppurative  pneumonia,  is  the 
most  frequent  cause  of  death  after  secondary  amputation  of  the  leg  and 

arm.  .Secondary  haemorrhage  to  such  an  extent  as  to  prove  fatal  is  of  very 
rare  occurreuce.  J 


Summaby.  On  reviewing  the  whole  subject  of  the  causes  of  death  after 
amputations,  we  cannot  but  come  to  the  conclusion  that  the  mortality  is 
influenced  more  directly  and  distinctly  than  that  of  any  other  operation 
- cept  peihaps  ovariotomy, , by  the  hygienic  conditions  to  which  the  patient  is 
. bjected  after  the  operation.  The  evil  influences  arising  from  exposure  to 
an  atmosphere  vitiated  by  the  emanations  from  the  decomposing  discharges 
ftom  suppurating  wounds,  and  to  those  various  combinations  of  conditions 
that  are  summed  up  under  the  one  general  term  “ Hospitalism  ” exercise Z 

' a b?armg  Up0n  the  deatll-rate  after  amputation,  that,  in  order  to 
amve  at  a just  estimate  of  the  probable  chances  of  recovery  in  any  o-iven  case  it 
becomes  necessary  not  only  to  consider  whether  the  operatic °b c doTfor 

2 n bC  * -onda.72,.etl2l«  dt et 

- 

i n con  trover  ti  Ido  I h h°  * 1 "IV°  °*'  ,tPe  *acfc>  lfc  remains  certain  and 

large  city  hosniMl  " f r ***?  ?>  mortalifcy  after  amputation  of  all  limbs  in  the 
leaifffe1;;  ?reat  B"tam  X' t°  a recenfc  l*"0d  has  been  at 
statistics  of  which*  w°' * u Ti  ot,Pans’  out  of  *>656  amputations,  the 
died,  or  nearly  • ^ co1  ected  by  Malgaigne  and  Trelat  (Simpson),  803 

by  Bristowe  and  TTnl  ^e<!S°  ^ ^ ** lle  Government  statistics  collected 
wive  and  Holmes  show  that  in  18G1  the  amputation  death-rate  in 
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Parisian  hospitals  was  3 in  5,  and  more  recently  Le  Fort  gives  the  mortality 
at  58  per  cent.  In  Germany  matters  were  not  much  better  Billroth s pub- 
lished amputation-mortality  lias  been  from  43  to  46  per  cent.  _ ^^eUnitec 
States  the  death-rate  is  much  smaller,  however  ; the  mortality  in ithe ■ 1 ennsy 
vania  Hospital  being  only  about  24  per  cent.,  and  that  of  the  Massachusetts 

Gr  of  the  experience  deduced  freer  the  erorfalit, 

following  amputations  during  the  great  modern  wars  is  at  least  equally  u^ 
favourable.  But  here  there  are  so  many  modifying  and  distuibing  eleme  • , 
that  it  may  be  well  to  exclude  these  cases  from  consideration. 

In  fact,  then,  on  taking  the  average  mortality  after  amputation  of  aU Lfo 
limbs  in  the  largest  hospitals  in  the  great  centres  of  civilisation  we  come i to 
his  result,  that  it  comnmnly  varied  from  GO  to  35  per  cent,  and  did  not  fall 
below  24  per  cent.  : and  that  in  certain  of  the  larger  amputations,  ^ n the 
upper  third  of  the  thigh  and  at  the  hip-joint,  it  ran  up  to  from  /0  to  90  pei 
cent  Widely  extended  statistical  returns  have  shown  but  too  plainly  hat 
these  figures  are  trustworthy  and  constant,  when  founded  on  sufficient  nui 
teAnf canfed  o™  a suflAent  length  of  time  to  eliminate  the  mfluenea  of 
accidental  circumstances  operating  for  or  against  the  patusn  . g 

So  constantlY  did  these  figures  come  out  in  hospital  returns,  that 
had  “ome  to  regard  them  as  representing  the  « . » £ 

speak,  the  natural  rate  of  mortality  after  amputation^  Bid  in  tta,  so 

trssz  ~ " 

preventable,  and  that  may 

methods  of  treatment,  but  all  having  in  view  attention  to  the  hygienic 
tions  of  the  wound  and  of  the  patient.  , , k on  amplUa- 

The  statistics,  quoted  in  a former  page  from  Me  treatment  1 The 

,s  absolutely  prevented.  Th s »«»M  discovered,  Whenever 

best  means  of  carrying  it  out  has  prooamy j mean8  it  may  be 

antiseptic  treatment  is  efficiently  can  ice  > infection  and  of  contamination 

accomplished,  the  wound  ceases  to  be  a source  of  may  then 

to  the  surrounding  atmosphere,  and  the  results  of  hospital  practice  > 

equal  the  best  that  can  be  obtained  in  pm  ate.  . knowledge  of  the 

UP  to  1869  Surgeons  had  no  by 

results  of  amputations  on  a large  scale,  excel  Simpson  collected 

the  statistical  reports  of  hospitals  ; but  and 

from  small  country  hospitals,  and  from  1 nAomm0n  occurrence,  statistics 
mining  districts,  in  which  ampu  a ions  <i  pLqore  the  modern  improved 
which  proved  satisfactorily  that  in  the  , tl  aggregation  in  one 

methods  of  treating  wounds  were  fully  unde to re  inflnenoe 
building  of  patients  suffering  from  open  wounds  exerted  a po 

on  the  proportion  of  deaths. 
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Simpson  collected  the  particulars  of  2,008  amputations  of  all  kinds  occurring 
in  the  country  and  in  private  practice  in  towns ; of  these  229  died,  or  1 in  9-2  ; 
whilst  of  an  almost  equal  number,  viz.,  2,089  amputations,  performed  in  the 
large  city  hospitals  of  Great  Britain,  855  died,  or  1 in  2-4. 

It  is  quite  possible  that  Simpson’s  figures  were  not  absolutely  but  only 
approximately  correct,  and  that  certain  sources  of  fallacy  had  intruded  them- 
selves, more  especially  with  regard  to  the  condition  of  the  patient  before  the 
operation,  to  which  undoubtedly  great  importance  must  be  attached  {vide 
p.  75).  But  still,  making  full  allowance  for  all  this,  the  difference  is  so  great 
between  the  two  sets  of  cases,  that  the  general  result,  viz.,  that  the  mortality 
after  amputation  in  hospital  practice  was  nearly  four  times  as  great  as  when 
the  same  operations  were  performed  out  of  hospital,  cannot  be  very  materially 
affected ; and  it  was  impossible  to  escape  from  the  conclusion  that  the  high 
hospital-mortality  was  greatly  influenced  by  the  exposure  of  the  patient  ~to 
those  septic  conditions  existing  in  the  air  of  large  hospitals,  which  have  been 
so  ably  and  graphically  described  by  Parkes,  and  which  exercise  the  most 
injurious  effect  on  patients  with  large  wounds  who  are  exposed  to  them. 

That  those  septic  influences  may  eventually  saturate  hospitals,  and  exercise 
a most  important  influence  in  causing  fatal  pyaemia,  septicaemia,  and  osteo- 
myelitis, after  amputations,  from  which,  as  has  already  been  shown,  a large 

proportion  of  those  operated  on  formerly  died,  is  evident  from  the  following- 
considerations.  ° 


1.  From  the  commencement  of  this  century  up  to  a comparatively  recent 
period  during  what,  111  fact,  may  be  termed  the  pre-sanitary  age— no  im- 
provement had  taken  place  in  amputation-mortality  in  hospitals 
• The  P*?ailin?  Ugh  rate  of  mortality  varied  greatly  in  different  hospitals 
m the  same  town,  m which  the  patients  were  of  the  same  class  of  society 
followed  pretty  much  the  [same  occupations,  and  were  subjected  to  the  same 
kinds  of  injuries  and  diseases  ; the  hospitals  being  officered  by  Sur-eons  of 
equal  professional  skill,  and  the  only  inequality  existing  being  in  the  different 
sanitaiy  conditions  to  which  the  patients  were  exposed  in  different  hospitals. 

S:  ??  difference  m the  amputation-mortality  in  different  London  hospitals 
varied  from  18  and  25  to  47  per  cent.  In  Calcutta,  the  death-rate  after  thmh 
amputations  varied  m different  hospitals  from  42  to  80  per  cent.  (Downie)  & 

reduced  been  materially 

5.  This  reduction  is  contemporaneous  with,  and,  as  all  the  other  conditions  con- 
« before  must  be  dependent  upon,  the  greater  attention  iZtoZnZi 
Hygiene  and  the  employment  of  antiseptics,  in  the  treatment  ofrwounds  1 

found  io  ”e  taiLSr  tth<i  /S6  °f  m0rtaiil7  aftcr  station  has  been 
tive  processe of InHc t , aggregl,t,on  «f  «”>  wounded  , and  infec- 
tion 0 the  p ^ tin t?  gm  a,m0St’  ’f  ”0t  * averted  by  isola- 
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SPECIAL  AMPUTATIONS. 

Thebe  are,  as  lias  already  been  stated  at  pp.  54—04,  three  distinct  metbods 
of  amputating  limbs,  viz.,  the  flap,  the  circular,  and  the  oval.  The  choice  oi  the 
method  influences  the  shape,  and  to  a certain  degree,  perhaps,  the  utility  of  the 
resulting  stump.  But  it  in  no  way  affects  the  safety  of  the  patient,  ''hich 
dependent  on  far  different  and  far  more  important  conditions  than  ^ manner 
in  which  the  Surgeon  shapes  his  incisions  for  the  removal  of  the  diseased re 
i injured  limb  (p.  49).  A skilful  Surgeon  will  be  able  to  produce  a satistac  i y 
stump  by  any  one  of  the  three  methods,  and  it  is  desirable  that  he  shoi  < ie 
able  to  practise  all.  For  although,  as  a general  ride,  one  method  may  be  more 
annlicable  than  another,  yet  exceptional  cases  occur  at  times  m which  it  < > 
^advantageous  to  depart  from  the  method  usually  adopted,  and  employ  one 
of  the  others.  In  fact,  a Surgeon  should  be  eclectic  in  Ins  method  of  ampu- 
tate and  select  that  which  is  most  suitable  to  the  circumstances  of  the  case 
before’ him.  The  flap-method  or  the  combined  flap  and  circular,  is  that 
-whifh  most  Surgeons  give  the  preference  in  this  country.  _ 

In  describe  this  or  any  other  method  of  amputating,  precise  rules  may  be 
hid  down  for  its  performance  through  sound  structures.  But  it  often  happens 
injury,  that  the  destruction  of  tissue  is  so  irregular  us 

to  compel  the  Surgeon  to  depart  from  definite  rules  of 

flan  as  best  he  may  from  the  uninjured  soft  parts.  There  he  must  ieij  on 
S,  mm  iruinment  But  so  efficient  is  the  moulding  process  of  nature,  that 
provided  sufficient  integumental  covering  be  left  on  the  muscles  and  bouts,  a 
Ep  that  at  first  looks  very  irregular  and  perhaps 

in  a short  space  of  time  acquire  a regular  outline  and  smooth suite  and  my 
be  eventually  in  all  respects  as  useful  as  one  that  may  horn 

AlZLZUatfTCHU/'Hiro.-The  ringers  often  require  amputation  for 
without  amputation,  by  making  an  incision  through  the  pulp  o he  h e 

with  a narrorv-bladed  bistoury,  and  making tlm  flap  ™ Lde  from 

the  palmar  surface  by  transfixion,  and  the  j^t 

In  amputating  the  ungual  phalanx  famjta  do dTrCiblv,  so  that  the  last 

- 
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be  made  in  continuation  of  an  imaginary  line  drawn  along  the  side  of  the 
second  phalanx,  midway  between  the  dorsal  and  palmar  aspects.  It  must 


commence  at  the  crease  opposite  the  joint,  and  finish  at  the  correspondino- 
point  on  the  other  side,  the  Surgeon  cutting  from  his  left  to  his  right  side  of 
ngei.  As  the  joint  opens,  the  lateral  ligaments  must  be  touched  with 


J'ig.  32. — Amputation  of 


a Fingei.  Cutting  the  Flap  by  Transfixion. 
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the  point  of  the  knife.  As  these  arc  divided,  the  first  two  phalanges  mt 

extended  while  the  ungual  phalanx  is  still  further  flexed.  Ihe  ?^lfe 

to  be  passed  with  a sawing  motion  towards  the  palmar  surface  ol  the  p - > 


„ f n Wm,er  Removing  tl.e  Head  of  the  Metacarpal  Bone. 

Fig.  33. — Amputation  of  a Finger,  wen  o 

edge  being  turned  slightly  pufp (Kg*  81). 

0 be  lhlly  extended,  and  a flap  cut  * . . ifc  ig  either  from  taking 

“ » rheumatic  exostosis  on  the  ha* 

ended  with  the  palmar  surface  towards  nnd  in  such  a 

made  to  transfix  the  finger  as  close  to  the  ta  1 the  cras0  corre- 

r;ir  sr— » - *• — 


AMPUTATION  AT  METACARPO-PHALANGEAL  JOINT.  9r 

ligament  on  the  stretch.  Finally,  the  phalanx  is  removed  by  carrying  the 
knife  through  the  joint,  no  flap  being  made  from  the  dorsal  aspect  (Fig.  32).* 
In  doing  this,  care  must  be  taken  to  avoid  cutting  too  high  up,  and  so  mis- 
taking the  depression  above  the  head  of  the  second  phalanx  for  the  articu- 
lation. 

Amputation  is  performed  between  the  proximal  and  second  phalanges  in  the 
same  way  ; but  as  a stump  composed  of  the  first  phalanx  is  of  but  little  use, 
it  is  more  common  to  remove  the  whole  finger.  In  the  hand  of  a working 
man,  howeiei,  it  is  pei haps  better  to  save  even  one  phalanx,  as  it  helps  some- 
what to  strengthen  the  grasp  ; for  the  stump  can  be  strongly  flexed,  partly 
by  the  action  of  the  interossei  and  partly  by  the  long  flexors  which  form  new 
attachments  at  its  extremity.  In  the  case  of  the  index  finger,  it  will  be 
better  always  to  leave  the  proximal  phalanx,  the  stump  of  which  forms  a 
useful  opponent  to  the  thumb. 

Amputation  is  frequently  required  at  the  Metacarpo-plialangeal  Articu- 


^ •'«  =«  of  ft.  Boo, 

o^methS1'6  if  Z7hL^eJn  T 'T- : eithcr  b*  flops,  01-  by  the 
rated  from  the  one  about  i . , 1,,  I’  'C  ,u  boning  lingers  should  be  well  sepa- 
so  as  to  put  the  inteo-ument  ]°movec  > A an  assistant  who  grasps  the  hand, 
a ig  16  *oreum  UP™  the  stretch  The  point  of 

carried  forwards  to  i 11n;  f m ^ ,‘l  Kn’e  the  bead  of  the  metacarpal  bone, 
side  of  the  fin<-er  anq  l i \\  °PP0S‘  e the  interdigital  web,  drawn  across  the 
nnQer,  and  then  carried  a little  way  into  the  palm.  This  same 

* For  the  Conservative  Surgery  of  the  Hand,  vide  chapter  xlvii. 
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process  is  performed  upon  the  opposite  side,  the  flaps  are  dissected  down  by  a 
few  touches  of  the  knife,  the  extensor  tendon  is  divided,  the  joint  opened,  an 
disarticulation  performed.  The  oval  method,  which  I think  is  the  best,  as  t 
does  not  wound  the  palm,  consists  in  entering  the  bistoury  at  the  same jw 
as  in  the  last  case,  carrying  it  as  far  as  the  point  at  jhich  the  web  joins  the 
huger  which  is  being  taken  off,  on  the  operator’s  right  hand  side  ’ then  across 
the  nalmar  aspect,  in  the  line  of  the  fold  in  the  skin  at  the  root  of  the  linger 
toTwS,  on  the  other  side.  Thus  far  the  incision  may  be  nMewfthou 
takino-  the  knife  out  of  the  wound.  The  oval  is  completed  by  putting  the 
points  the  knife  in  the  end  of  the  first  incision  and  cany  mg  ^pw^to 
the  starting  point,  the  Surgeon’s  hand  and  the  handle  of 
this  second  part  of  the  operation,  being  over  the  back  of  ^ 

The  two  sides  of  the  oval  should  be  exactly  symmetrical  and  the  incisions 
tom  the  starting  point  to  the  web  should  not  be  straigl| , b» U fight * 
in  such  a wav  that  their  convexities  look  towards  the  middle  line  of  the  tinge 
S By  a few  touches  of  the  knife  the  oval  flap  is  turned 

had  the  tor  tendon  is  then  divided  and  the  articulation  opened  from  the 

W«S  lSside  • finally  the  finger  is  removed  by  twisting  it  round, 
operator  s light  hand  , J base  of  the  first  phalanx 

;“gh  ™ £g mo* “ AS  a genera,  rule,  it  is  better  to  remove  the 

head  of  the  metacmpal  bone,  together  with  the  finger  , »the^  a wide  gap 
'•  b0  leffc  in  the  situation  of  the  finger  that  has  been  amputated,  and  much 

1^1 

We  thus  get  what  is  known  as  a “ racket-shaped  mersrou  In ^remo™ 

middle  and  ring  fingers,  it  wiU  be  found  more 

of  the  metacarpal  bone  after  drsarticdat.on  Tbs  » ^**  ““,*  let 

dorsal  surface  and  sides,  taking  caie  o 'eep  , round  a digital  branch 

the  point  of  the  botfforceps  are 

theVappMJn  a transverse  direction,  in  the 

bone  (Kg.  33).  The  operator  then  plan*  the ^ t^ofta  fo.e  ^ 

palm  of  the  hand,  so  as  to  push  the  sepal.  , thumb  placed  on  the 

while,  at  the  same  time,  he  drags  ft  downwards  wAta  thumb  p 

cut  surface  of  the  bone.  By  a few  touches  o * ^ digW 

easily  turned  out,  ^jfJ^ttffinger,  the  bone  should  be  cut  obliquely, 
branch  is  avoided.  It  it  be  the  index  n * , This  may  be 

so  as  to  shape  it  to  the  tapering  0111  ^ The  saw  has  the  advan- 

donc  either  with  the  hone-forceps  or  with  a small ^ ^ If  it  be  cut 

tage  of  making  a smoother  section  and  of  < ir,"  n)tll|icnncc  liable  to  con- 

directly  across,  an .ugly  X patient’s  employment  is  one  in 

stant  injury,  will  be  left  V hen,  ’ Squired,  and  where  appearance 

which  great  strength  and  breadth  of  ha nd  are  > ^ ^ sly  remain, 

is  of  little  consequence  the  head  of  the  b 'J  f fch  metacarpal  bone,  the 
In  amputating  the  little  huger  with l the head  ^ alpoint  corrc- 

incision  must  be  commenccc  a k m b and  carried  straight  down- 

f-  trhich  the  ova,  must  be  begun. 


AMPUTATION  OF  THE  THUMB. 


93 


The  flaps  so  formed  are  most  conveniently  held  out  of  the  way  by  an  assistant 
with  a pair  of  blunt  hooks  during  the  division  of  the  bone.  This  must 
be  sawn  obliquely,  as  in  the  case  of  the  index  finger.  As  in  the  index  linger, 
the  head  may  be  left  in  the  hand  of  a working  man. 

The  after-treatment  of  these  cases  is  extremely  simple.  The  hand  should  be 
put  upon  a splint,  the  wound  covered  with  some  simple  dressing,  and  the  ends 
of  the  fingers,  with  small  pieces  of  lint  interposed,  tied  together  by  means  of  a 
tape,  care  being  taken,  however,  that  they  do  not  overlap.  The  shaft  of  the 


metacarpal  bone  that  is  left  will  gradually  atrophy,  and  thus  a very  taper  and 
shapely  hand  will  eventually  be  left  (Figs.  35,  36,  37). 

In  disease  or  injury  of  the  Thumb  as  little  as  possible  should  be  removed 
by  amputation  ; for,  if  even  but  a very  short  stump  of  the  metacarpal  bone 
be  left,  it  will  serve  as  an  useful  opponent  for  the  other  fingers. 

Amputation  of  the  Thumb  loith  its  Metacarpal  Bone  is  an  operation  which 
can  very  rarely  be  required.  In  cases  of  injury  the  surgeon  must  use  all  his 
ingenuity  to  save  even  the  smallest  part  of  the  bone,  or  if  any  doubt  exists 
as  to  how  much  can  be  saved,  the  hand  should  be  dressed  antiseptically  and 
left  to  nature,  a stump  being  fashioned  later  on,  after  the  dead  parts  have 

ZShi.  r By  hlS  m,eT  m°re  °aU  be  saved  in  mait  cases  than  at  first  seemed 

shrmlrl  l YaSei  ° ST  °f  thG  metacai-Pal  bone,  excision  of  the  bone 
should  be  preferred  to  complete  amputation.  Should  the  operation,  however 

methodTs  ’ ^ “7  bG  by  the  flap  °r  the  oval  ^tbod.  The  flap 

hand  ill Tbe  Surgeon  stands  with  the  back  of  the  patient’s 

tio  ' 1 [ l 1 , hlTt,  ’ 7 h?b, be,Dg  midway  between  Prouation  and  supina- 
Y/  n hl  ° S C thumb  by  the  uu8'oRl  phalanx.  In  operating  on  the 
2 ,r  ! <?^men?cs  fhe  mcision  immediately  above,  and  a little  to  the 
mctYYf!  °f  fcbe  tub®rCle  t0  be  felt  afc  the  cuter  side  of  the  base  of  the 
diatplv  i ll  T ’ IOm  tblS  P°blt  be  carries  a curved  incision  passing  imme- 
middlc  nf  °iW  metacaipo-phalangeal  articulation  on  the  dorsal  aspect  to  the 
incision  hY  Y YiYj  tbe  fcbumb  and  index  finger.  While  making  this 
nienoo  if  l ° ]°pCla  ,01  f Jan(is  are  necessarily  crossed,  but  this  causes  no  inconve- 
ie  cans  s ghtlv  over  the  patient’s  hand.  Still  holding  the  thumb,  the 
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operator  now  supiliates  the  hand,  and  passes  the  knife  by  transfixion  from  the 
lower  end  of  the  first  incision,  in  the  web,  to  the  point  at  which  it  was.com- 


Fig.  38. — Amputation  of  Left  Thuml)  and  Metacai  pal  Bone. 


menced,  taking  care  to  keep  the  blade  close  to  the  pal boar  aspect  of  f he  meta- 
carpal  bone.  The  palmar  flap  is  now  cut,  the  knife  being  broua 


^ SliEht'y 
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Fig.  40.-Result  of  Am- 
putation of  Thumb. 


adducted,  and  care  must  be  taken  not  to  haggle  over  the  sesamoid  bones,  and 
at  the  same  time  not  to  notch  the  flap  by  turning  the  edge  of  the  knife  too 
much  towards  the  palm  in  trying  to  avoid  them.  The  palmar  flap  being  cut, 
the  Surgeon  hands  the  thumb  to  an  assistant  while  he  dis- 
sects back  the  dorsal  flap  by  a few  touches  of  the  knife. 

This  being  accomplished,  he  again  takes  the  thumb,  and 
forcibly  abducts  it,  while  he  carefully  passes  the  knife 
down  towards  the  joint,  along  the  palmar  aspect  of  the 
metacarpal  bone,  separating  the  remaining  attachments  of 
the  short  muscles,  and  finally  opening  the  articulation  from 
its  inner  and  palmar  aspect.  During  this  part  of  the 
operation  the  knife  must  be  kept  turned  towards  the 
bone,  so  as  to  avoid  wounding  the  radial  artery  as  it  passes 
between  the  heads  of  the  first  dorsal  interosseous  muscle. 

As  soon  as  the  joint  is  opened,  the  thumb  should  be 
separated  by  twisting  it  round  while  the  edge  of  the  knife 
is  sawed  gently  against  the  base  of  the  bone.  The  radial 
artery,  as  it  winds  below  the  styloid  process,  is  easily 
wounded  at  this  stage  of  the  operation,  unless  the  knife 
is  kept  constantly  in  contact  with  the  bone.  In  opera- 
ting on  the  left  side,  exactly  the  same  course  is  followed, 
except  that  it  is  not  necessary  for  the  Surgeon  to  cross  his  hands,  and  the 
first  incision  !S  made  from  the  web  to  the  base  of  the  bone,  and  the  transfixion 
from  that  point  to  the  web. 

. dn  tbe.  ovai  mefch°d  of  amputating,  which  is,  as  a rule,  to  be  preferred  the 
incision  is  commenced  opposite  the  outer  tubercle  at  the  base  of  the  metacarpal 

inch  nrlT!?  °vS  thL°Uter  b°rder  0f  fche  b01ie  fc0  within  about  half-an- 

in  w nvf,  H fr0m  b i 1i°mfc  aU  °Val  iuCisi°U  is  Carried  rouud’  Posing 
f 0 lt  ovei.the  metacarpo-phalangeal  articulation,  thus  completing  a racket- 
shaped  incision  The  flaps  are  then  turned  back,  care 

eluded  b!  fhp  metacarpo-phalangeal  articulation,  and  the  operation  is  con- 
ducted in  the  same  way  as  in  the  transfixion-method.  Should  the  tnetacarno- 
p lalangeal  articulation  be  opened,  the  phalanges  must  be  removed  and  the 

dii  v^n  rf  • bT -leized  in  a Pair  of  lion-forceps,  after  which  no 
fficulty  will  be  found  in  finishing  the  operation.  Fig  40  shows  the  hand 
after  amputation  of  the  thumb  tlle  Mud 

performing  them,  care  should  be  taken  to  make  <mod  flaps  ofsuffi  '"'f  5-  “ 
but  to  avoid  cuttino-  infn  .!  ^00cl  naPs  ot  sufficient  size, 

the  lower  ends  of  the  hnn  ■ ' m 1 POSS1J  e'  dt  is  weP  not  to  disarticulate 

them° d^wl tli  bon ,e  f orcenTor  a°  V°  °Vf  the  wrist-joint,  but  rather  to  cut 
from  tL  exlsZ  ac;irPal  • little  above  this.  In  injuries 

shattered  it  is  of  mnat  v?UU"  aSvS  01  gun-barrels,  when  the  hand  is  much 
an  extent  aiul  ft  is  w , ° T™  t0  aVOld  Cutt^  *P  the  palm  to  too  great 
be  of  more  use  to  the  mii  CaSCS  t0  8ave  a dnS'cr  it’  possible,  which  will 

structed  (Fio-g  4!  .lUf[  4->  ,U1  wi^  any  artlfioial  limb,  however  ingeniously  con- 
finger,  with  the  thn ml  r ' ^ ? 01 1J  0ne  fog®  is  left,  as  the  index  or  little 

or  for  disease  the  di-iui  VaSeS  POirtlal  amPutation  of  the  hand  after  injury 
sense,  the  digit  that  remains  not  only  becomes  more  mobile  than  formerly, 
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but  greatly  increased  in  size  and  much  stronger  so  that  its  utility  is  materially 
augmented.  Iu  all  cases  in  which  the  extent  o 10  , jp 

hand  mav  he  rendered  thoroughly  aseptic  by  immersion  in  a bath  embolic 
acid  lotion  (1  to  20)  for  a few  minutes,  and  then  dressed  with  some  antisep  ic 

dressing  for  a week  or  more,  ana 
a secondary  amputation  performed 
when  the  limits  of  the  injury  are 
clearly  defined.  If  the  prevention 
of  decomposition  is  successfully 
accomplished,  no  constitutional 
or  local  trouble  is  caused  by  this 
mode  of  treatment,  and  the 
amount  saved  is  often  more  than 
was  at  first  expected. 

The  mortality  after  amputation 
of  the  fingers  and  metacarpal 
bones  is  very  trifling.  Should 
death  unfortunately  occur  after 
such  a slight  operation,  it  would 
probably  be  by  the  accidental  oc- 
currence of  some  general  disease, 
such  as  erysipelas,  pyaemia,  or  ^ ^ 
btams.  to  which  every  wound  ami  little  Finger. 


-Hand  after 
•emoval  of  Metacarpal 


Fig.  42. 


Fi".  41. — Hand  after  Amputa- 
tion of  Metacarpal  Bones  and 
First  Two  Fingers. 


Bones  and  Three  Fin- 
gers, leaving  Thumb 


renders  a patient  liable. 

*_  p^piipnt  stumu  may  in  some  cases  be  obtained  by  amputating  between 
the"  ZZSL  AH  the  —nts  of  the  tn-ist-jornt  — g 

perfect,  a very  * i“X!%im'ei  In  performing 

r W1  £ 'pUar  Ae,  with  the  convert,  iootang 


Fig.  43. — Amputation 


of  the  Wrist  by  Teale's  Method. 


upwards,  must  be  home  in  h 

ha. - * 
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It  must  consist  of  skin  and  fat  only,  the  extensor  tendons  being  left  on  the 
hand.  A short  palmar  flap,  also  composed  of  skin  and  fat  only,  and  equal  in 
length  to  one-quarter  of  the  dorsal  flap,  is  now  raised.  The  extensor  tendons 
may  now  be  divided  at  the  level  of  the  wrist,  and  the  joint  opened  and  dis- 
articulated. Lastly,  both  flaps  being- 
held  well  back,  the  flexor  tendons 
are  smoothly  divided  with  a single 
sweep  of  the  knife.  The  flaps  must 
be  brought  accurately  together  in 
the  way  described  on  p.  63,  Fig.  25. 

By  this  method  the  dorsal  flap  is 
somewhat  long  and  thin,  and  is 
consequently  liable  to  slough  unless 
it  be  very  carefully  raised,  care  being 
taken  not  to  turn  the  edge  of  the 
knife  to  the  flap,  but  to  keep  it 
constantly  directed  towards  the  parts 
to  be  removed. 

In  amputation  by  the  long  palmar 
flap,  the  operation  has  been  per- 
formed, either  by  cutting  the  flap 
from  within  outwards  after  opening 
the  wrist-joint,  or  by  shaping  the 
flap  from  the  palm  first  and  dis- 
articulating afterwards.  The  former 
method  is  objectionable,  as  the  pro- 
minence of  the  pisiform  bone  and 
the  hook  of  the  unciform  on  the 
inner  side  render  its  performance 
extremely  difficult.  In  the  latter 
method  (Fig.  44)  a large  flap, 

almost  square  in  shape,  but  having  its  angles  rounded  off,  is  marked  out  in  the 
pahn  by  an  incision,  commencing  at  one  styloid  process  and  terminating  at  the 
° ,,7.^  should  extend  as  far  as  to  within  one  finger’s  breadth  of  the  trans- 

veme  told  in  the  palm  opposite  the  heads  of  the  metacarpal  bones.  The  flan 
laving  been  thus  marked  out,  is  carefully  raised  from  the  palm,  and  is  made 

™ir  m H6™7,  t0  tIle  flexor  tendolls-  This  is  done  "ithcrat  diffl- 

ratytiU  thendgeof  thiitrapMumaud  the  hook  of  the  unciform  are  met 

, . ,At  thlB  P°mt  Freafc  care  must  be  taken  to  keep  the  edge  of  the  knife 

bo  r ramS  the1!XmeS-  While  firm  traotion  is  exerted  on  the  flap.  If  this 
nervenhaveWbopUSUa  7ibe  f?lm<*  fchafc  fcJ?e  anterior  annular  ligament  and  median 
c^ed  tZl  ^ 111  thG  flap>  When  the  has  been  raised,  a 

wards  conn??  18  T aC1'0SS  the  back  0f  the  wrisfc>  with  its  convexity  down- 
out  a flonT  5 extremities  of  the  previous  incision  and  marking 

joffitSiownfo.T  ^h-  Th.e .wrist  being  forcibly  flexed,  the 

only  bv  H , o 1Gt  ’ auP  ^1C  hgaments  divided.  The  hand  is  attached  now 
knjfe j.1  ,X01  c^hons,  which  may  be  divided  by  a single  sweep  of  the 

will  be  fnm  i<l  main  aP  )C1'nS'  cai’efully  held  out  of  the  way.  The  palmar  flap 
« Jli  ® i 4 US!la  y t0  contain  the  median  and  ulnar 


Fig.  44.- 


- Amputation  at  the  Wrist  liy  Long  Palmar  Flap. 


ficial  mlmo7o7ri,J-mU  lue  mecllan  and  ulnar  nerves  and  the  supc 

vol  . aic  W)t  l portions  of  the  muscles  of  the  thumb  and  little  fing< 


super- 
•er. 


ir 
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It  is  better  to  cut  the  two  nerves  short,  in  order  to  prevent  their  implication 

iU  error  in  performing  this  operation  and  one  ^idr  must 

be  carcfullv  guarded  against,  is  commencing  the  incision  foi  the  I^hnai  l p 

on  a"  above  the  patient's  head,  so  that  it  may  drain  better,  and  the 

^frequently  required  for  disease  or 
Amputation  of  the  Po  a ^ operati„„,  as  long  a stump 

t as  i ^3 

artificial  limb  that  may  be  fitted  to  it  e ope  rounded 

dorsal  and  palmar  flaps.  In  a muscular  ^ to  the  antero- 

posterior diameter  of  the  limb  at  the 
point  at  which  the  bones  are  sawn, 
as  the  palmar  flap  especially  has  a 
oreat  tendency  to  retract.  In  am- 
putating the  right  fore-arm,  the 
Surgeon  stands  above  the  arm,  so 
as  to  have  his  left  hand  to  the 
dorsal  flap,  which  he  will  have  to 
raise  by  dissection.  The  hand  being 
pronated,  the  incision  for  the  dorsal 
flap  is  commenced  at  the  palmar 
aspect  of  the  radius,  is  earned  for- 
ward for  the  necessary  distance 
parallel  to  this  bone,  and  then  across 
the  back  of  the  arm  in  a slightly 
curved  line,  until  it  reaches  the 
palmar  aspect  of  the  ulna ; it  then 
passes  along  this  until  it  reaches  a 
point  opposite  to  that  at  which  it 

was  commenced,  and  the  flap  thus  made  be 

taken  that  this  flap  is  wide  enoug  1 « The  l uav  flap  is  Uext  made 

a rectangular  flap  with  its  corners  rounded  off.  Thu  J cleared  by  a 

by  transfixion  (Fig.  45).  As  soon  as  ; it  s cut ^^ones^  ^ ? ^ 

couple  of  sweeps  of  the  knife,  anc  e ni  |ono.  and  wiU  be  found  on 

bones  are  then  sawn  together.  T ie  vesse  _ <■  ^U(r  on  the  left  side  of 

each  side  of  the  palmar  flap  at  he  ^ e"d*  W,  as  before, 

the  body,  the  Surgeon  stands  below  the  aim,  ™ s 

to  the  flaps,  and  the  incision  is  c°mme»ce gfix- °n  iu  amputation  of  the  fore-arm, 
men  the  palmar  flap  is  formed  by  tiansfi  1otrusion  of  the  mass  of 

considerable  inconvenience  is  often  orn^f  tl  be  made  by 

tendons  and  muscles  inchided  in  t.  thJ  ^ flap  a Httle 

cutting  from  without  inwards.  It™  a™  may  feU  wll  aWay 

longer  than  the  palmar,  so  u i .'ou  be  thus  performed  (Fig.  46). 
from  the  ends  of  the  bones.  1 ‘ h his  icft  hand,  and  lioldmg  the 

The  Surgeon,  standing  so  as  to  take  the  naps  m 


IV  45- — Amputation  of  the  Fore-arm, 
r ° of  the  Anterior  Flax). 


Transfixion 
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arm  with  its  dorsal  surface  upwards,  enters  the  knife  at  the  palmar  edge  of  the 
bone  furthest  from  him.  He  then  marks  out  a flap  from  the  dorsaf  surface 
equal  m length  to  two-thirds  of  the  antero-posterior  diameter  of  the  limb  at 
the  point  where  it  is  intended  to  saw  the  bones.  The  flap  must  be  sufficiently 
broad,  and  rounded  at  its  corners.  After  raising  this,  taking  only  the  skin 
and  fat,  a flap  similar  in  shape,  but  half  the  length,  may  be  raised  from  the 
palmar  surface  in  the  same  way.  This  flap  must  be  marked  out  by  drawing 
the  knife  under  the  limb  while  it  is  still  in  the  pronated  position,  but  the  fore- 
arm must  be  supmated  while  it  is  being  dissected  up.  The  knife  is  now  firmly 
swept  roimd  the  bones  at  the  level  of  the  angle  of  the  flaps  (Fig  46)  so  as  to 
divide  the  muscles  circularly  at  this  point.  The  soft  parts  are  now  to  be 
retracted  from  the  bones  by  a process  of  careful  dissection,  for  a distance  of 
from  three-quarters  of  an  inch  to  one  inch,  and  the  bones  cleaned  and  sawn 
at  this  point.  The  result  is,  that  the  bones  are  buried  in  the  muscles,  and 


Fig.  46.— Amputation  of  the  Fore-arm  by  Skin  Flaps. 


be' ttSm*CODen°m»a?r  ” tencIeIlcJ' to  clisPl!“- 

bealed,  the  cicatrix  will  be  well  to  the  ^ ^ exit  of  discharges,  and,  when 
sequently  free  from  pressure  Pr  i ^ °f.the  b°*es,  and  con- 

the  bones,  that  the  anterior  interns ' ^ ° ounc  , m retracting  the  muscles  from 
Place.  This  ^ been  cut  in  ™re  than  one 

fore  be  taken  to  avoid  the  accident  bv ^ Great  care  should  there' 
turned  towards  the  part  to  be  removed  Tf'tb  ^ 6 °f  tIlG  knife  consfcantly 

seen  to  be  cut  somewhat  lono-  tu  i ' n ) 16  medlan  and  ulnar  nerves  are 

short,  so  as  to  avffid 7 °Ut  witb  force cut 
of  the  bone.  ’ P0BBlble’  tbeU  lmPhcafcl°*  in  the  cicatrix  near  the  end 

by  transfixion  from  beforfb^kward^  p?rformed  by  lateral  flaps  made 
of  sweeps  of  the  knife  and"  snwn  ’ K!U°  1S  t lGn  WCH  cleared  by  a couple 
taken  fairly  to  divide  the  mu^l  ^t  In  clearinS  the  bone,  care  must  be 

™«UheUof totaTSSWfr™  blafil™  "f"'  tllck"ife 

part  of  the  arm  where  this  nm-bwi  i tlle  amputation  be  performed  in  that 
also  frequently  performed  bv  onto  • U 8 10.und  fcbe  humerus.  The  operation  is 
flap  is  made  to  include  the  bin  °'P08^10r  flaps.  In  this  method  the  anterior 

contains  the  triceps  The  braohkl  “f  brachialis  anfcicus>  *™d  the  posterior 
P • he  brachial  artery  and  the  median  nerve  may  be  left 
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in  either  flap  as  may  seem  most  convenient  to  the  operator,  but  care  must  he 
is  not  pierced  during  the  transfirion.  It  is  somchmes 

=Se  i t smsk 

eat„«:  sp* i 

'transfixion  • in  the  other,  by  cutting  from  without  inwards.  Hasmorr  m„ 
during  the  operation  must  he  prevented  by  the  ^ **”^,3*g  ,ld 
Tu  operating  by  transfixion , a long-nan ow-bladed  kn  . ' 

One  aEnt  musl  have  charge  ot  the  limb  ; another  should  rarse  the  flap , 


Rcr  47. — Amputation  of  the  Arm.  Clearing  the  Bone. 

and  a third  must  follow  the  lorife  as  ^ ' &?B 

the  inner  flap  with  the  axillaiy  aiteiy,  > \ ^ g0  ^ t0  reiax  the 

vessel.  An  assistant  holding  the  arm  aw<y  imnctnre  should  make  a 

deltoid,  the  knife,  instead  * (S’ S£d»  is  to  be 

small  cut,  about  an  inch  in  extent,  to  the  p mmfcs  } fche  heel  of  the 

made,  so  as  to  prevent  that  jaggmg  of  ^ q on  the  right 

instrument  which  would  otherwise  occui.  * ^ PQint  of  the  kuife  should 
side,  the  Surgeon  stands  before  the  patient,  . 1 pr0ccss  (Fig.  48) ; 

be  entered  midway  between  the  — should  pass  out  well 

and  being  carried  directly  acioss  . 1 tke  gincof  the  scapula.  If  011 

behind  the  acromion,  and  about  an  inch  be  o 1 fc  of  fche  knife  must  be 

the  left  side,  the  Surgeon  stands  beliin  , . V x]  at  the  posterior 
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out  on  the  outer  side  of  the  coracoid  process.  Iu  either  case,  the  large  flap 
containing  the  deltoid  muscle  must  then  be  cut  by  a sweep  of  the  knife 
downwards,  and  raised  by  the  assistant.  The  heel  of  the  knife  is  now  to 
be  laid  on  the  head  of  the  bone,  the  capsule  of  the  joint  cut  across,  and  the 
attachments  of  the  muscles  to  the  tuberosities  divided.  In  order  to  facilitate 
this  part  of  the  operation,  it  is  generally  recommended  that  the  arm  should 
be  carried  forcibly  inwards  across  the  chest.  This  may  readily  be  done  in 
the  dissecting-room,  or  in  actual  practice  when  the  limb  is  removed  for 
disease  of  the  humerus,  the  bone  being  entire ; but  in  the  case  of  com- 


Ti0.  4S.  Amputation  at  the  Shoulder-joint  by  Transfixion. 


ZTLGt^lfUr\0ithe  humerm>  with  extensive  laceration  of  soft  parts  it  is 

£ SritteT1' t0 

and  outwards  by  insertino-  tb } fiG1  • ia^ment  aD(1  to  draw  it  forcibly  downwards 
in  order  to  divide  the  mns  1 • n*e,ls  3etween  the  head  and  the  glenoid  cavity, 

has  been  tuSou?  ofT.  o?  ^ ¥*  the  ^ad  of  the  bone 

and  earned  down  for  n CI,01I;  ^civ,ty,  the  knife  must  be  passed  over  it 
inner  side  (Fin.  4^  ' a^Ce  0 a^ut  fchTee  inches  close  to  the  bone  at  its 
form  the  inner  flan  * wmm  then  cuts  across  the  soft  parts,  so  as  to 

is  entrusted  must  foil  n i°  ^°!n,g  tus’  the  assistant  to  whom  this  part 
thickness  String  Ws  ^grasping  firmly  the  whole 

prevent  the  occurrence  n}\  it0  ComPress  thc  axillary  artery,  and  thus 
occurrence  of  hemorrhage  (Fig.  50).  The  Surgeon  should  not 
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finish  cutting  the  flap  until  the  assistant  tells  him  that  lie  holds  the  vessel 
firmly,  and  then  he  must  be  cautious  not  to  injure  his  assistant’s  fingers,  t he 
artery  will  be  found  to  be  cut  long  in  the  middle  of  the  inner  flap,  and  a lew 
smaller  branches  may  require  to  be  tied  at  its  inner  angle  and  in  the  deltoid. 
The  stump  after  it  is  healed  null  present  the  appearance  shown  m fig.  oZ. 

Unless  the  deltoid  is  well  developed  and  well  covered  by  subcutaneous  tat,  i 
is  usually  impossible  to  make  a flap  sufficiently  wide  to  form  an  efficient  cover- 
ing by  transfixion  in  this  way,  and  it  must  then  be  raised  by  dissection,  i 
line  of  the  incision  through  the  skin  corresponds  exactly  with  that  just 
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what  from  the  operation  described  above.  It  is  thus  performed  : — If  it  is  the 
left  arm  that  is  to  be  removed,  the  Surgeon  grasps  the  limb  as  near  the  elbow 
as  possible,  and  carries  it  outwards  nearly  to  a right  angle  with  the  trunk. 
He  then  inserts  the  knife  immediately  in  front  of  the  posterior  fold  of  the 
axilla,  and  passing  it  upwards,  so  that  it  crosses  the  neck  of  the  humerus  at  its 
posterior  aspect,  immediately  below  the  head,  he  makes  the  point  emerge  just 
anterior  to  the  acromion.  The  knife  is  then  brought  out  in  such  a way  as  to 
cut  a neatly  rounded  flap  some  four  inches  or  more  in  length  from  the 
posterior  aspect  of  the  limb.  The  arm  is  then  crossed  over  the  body,  the  joint 
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The  operation  was  completed  by  dividing  the  tissues  in  the  axilla,  between  the 
ends  of  the  two  curved  incisions  previously  made  to  its  borders. 

The  most  important  modification  of  this  method  is  that  of  Spence,  which  is 
specially  adapted  for  gun-shot  wounds  of  the  upper  end  of  the  humerus.  It 
consists  in  carrying  the  vertical  incision  further  forwards,  and  commencing  it 
just  external  to  and  below  the  tip  of  the  coracoid  process,  as  in  excision 
of  the  shoulder- joint.  The  incision  ought  to  expose  the  tendon  of  the  long  head 
of  the  biceps  lying  parallel  to  it.  This  may  be  turned  on  one  side,  and  the 
joint  opened  and  examined  ; and  if  from  the  state  of  the  parts  it  be  still  con- 


sidered necessary  to  amputate,  the  operation  is  completed  by  making  an  oval 
incision  through  the  skin  from  the  end  of  the  original  cut,  taking  care  not  to  go 
so  deeply  on  the  inner  side  as  to  wound  the  vessels.  The  outer  flap  is  then  dis- 
sected up,  so  as  to  enable  the  Surgeon  to  get  his  knife  internal  to  the  head  of  the 
bone,  between  it  and  the  axillary  artery  (Fig.  51).^The  assistant  follows  the  knife 
with  his  hands,  and  grasps  the  vessels,  and  the  operation  is  finished  by  dividing 
the  tissues  left  uncut  at  the  inner  side. 

In  this  mode  of  operating  much  loss  of  blood  may  be  saved  by  securing 
the  vessels  cut  in  the  first  part  of  the  operation  before  opening  the  joint  and 
proceeding  to  the  division  of  the  tissues  at  the  inner  side  of  the  arm. 

General  Results  of  Amputations  of  tlxe  Upper  Limb. — Amputations  of 
the  upper  extremity,  even  for  injury,  are  extremely  successful.  In  the  Crimea, 
amputations  of  the  fore-arm  were  fatal  in  the  ratio  of  5,  and  those  of  the  arm 
of  24-5  per  cent.  Max  Schede,  who  has  collected  the  statistics  of  the  opera- 


Fig.  51. — Amputation  at  Shoulder  by  Spence’s  Method. 
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tions  from  the  medical  reports  of  all  the  chief  wars  since  the  peace  of  1815, 
gives  the  following  results  for  amputations  of  the  fore-arm  ; primary,  10 34-’ 
with  100  deaths,  or  9-7  per  cent.  ; intermediate,  454,  with  109  deaths,  or  24 
per  cent. ; secondary,  242,  with  62  deaths,  or  25 ‘6  per  cent.  ; time  not  stated, 
719,  with  250  deaths,  or  34'8  per  cent. 

Ihe  Table  at  p.  82,  in  the  last  chapter,  gives  a mortality  of  34'4  per  cent, 
for  amputations  for  injury  of  the  upper  arm,  and  of  10*5  per  cent,  for 
amputation  of  the  fore-arm.  At  Guy’s  Hospital,  Bryant  states  that  amputa- 
tions for  injury  of  the  fore-arm  were  fatal  in  the  ratio  of  16,  and  those  of 
the  upper  arm  of  22  per  cent.  At  University  College,  in  Liston’s  and  my 
practice  of  12  amputations  for  injury  of  the  upper  arm,  there  were  5 deaths  ; 
whilst  of  8 m which  the  fore-arm  was  removed,  all  recovered.  The  cause  of 
death  was  in  most  cases  pymmia,  erysipelas,  or  septicaemia. 

Amputatmns  of  the  fore-arm  and  arm  for  disease,  more  particularly  for 
strumous  affections  of  the  bones  and  joints,  are  very  successful  operations  ; 
when  they  are  done  for  malignant  disease,  the  risk  is  greater.  In  the  table 
already  referred  to  the  mortality  after  amputation  of  the  arm  for  disease  is 
-o  pei  cent.,  and  of  the  fore-arro.  15*9  per  cent 

Max  Schede  gives  in  his  tables  the  result  of  a collection  of  the  eases  reported 

“ gl”8  e “ large  h081>Ms  f01'  the  ^ars  previous 

to  1880.  They  are  as  follows  : amputation  of  the  arm  for  injury  1167  cases 

364  deaths,  or  31  per  cent. , for  disease,  44!  cases,  8!  dea\hs%r  18-fpm- 

““  ' ! fa?  °n-  the  for  “W,  28  oases,  6 deaths,  or  26  per 

arm’  1»16  AfAAf',  or  12'5  l*r  cent.  Amputation  of  the  fore- 

Zths  ofl°“  » te  t I l0'8  1>ei’  Cent  ! ,or  disease,  506  cases,  62 

deaths;  or  M p£  cent.  5 

is  ve^M  ta  “rl”  p3’ t «ghreMC  df 17  m°K 
2^0^  187  died  0 6 “7  ” ; A ‘I6  Fre"Ch  io  the  Crimea,  of 

the  S 7 °l6ge  « 1 *“ 

from — - 

jointL^tifjra?,;??0;?11'  ,oi,y"i"  resi,lts : amputation  at  the  shonlder- 
iojury,  274  ».P«  <*«■'«* 

NT  Cc82 

time  not  stated  851  ’ 11  aI 0 oases,  59  deaths,  or  42-1  per  cent.  ; 

death-rate  amt’  t ,LjT'  t , or  «'l  P™  cent.  The  very  high 

from  the  fact  that  all  tlif'V’  "V  ' Llmc  01  operation  is  not  stated,  arises 
entirely  in  that  1.!  a 5e“°h  during  the  Crimean  War  come 

during  that  AL  3*  **“>**  «»  ^nch  wounded 

campaign  was  exceptionally  great.  If  these  are  excluded,  the 
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death*  rate  is  only  24  per  cent.  The  combined  results  of  Socin,  Volkmann, 

Max  Sohede,  ' and  Busch,  of  oases  treated  by  the  antise 

results  much  more  favourable  than  those  above  g~ 

amputations,  cases  with  ratal  injuries  uisuuo 

from  that  for  which  the  operation  was  per- 
formed, cases  operated  on  for  spreading  gan- 
grene, pyaemia  or  septicaemia,  the  following 
results  are  obtained.  Shoulder- joint,  for  injury, 

4 cases,  1 death  (shock  in  four  hours)  ; disease, 

5 cases,  0 deaths  ; arm,  for  injury,  20  cases, 

0 deaths  ; for  disease,  12  cases,  0 deaths  ; tore- 
arm,  for  injury,  34  cases,  0 deaths  ; for  disease 
13  cases,  0 deaths.  The  reports  of  Bardeleben 
Billroth  and  Bruns,  published  before  the  in- 
vention of  the  anti-septic  method,  excluding,  as 
before,  all  complicated  cases,  give  the  following 
results:  shoulder -joint  for  injury,  9 cases, 

5 deaths  ; for  disease,  6 cases,  3 deaths  ; arm, 
for  injury,  22  cases,  6 deaths  ; for  disease,  19 
cases,  0 deaths  ; fore-arm,  for  injury,  20  cases, 

1 death  ; for  disease,  22  cases  and  2 deaths 

Amputations  of  the  Foot.  — The  Pha- 
langes of  the  Toes  seldom  require  ampu- 
tation  : when  they  do,  they  may  be  removed 

in  the  same  way  as  the  corresponding  parts  of  the  hand  by  t re  u' 
of  X “n  ^plantar  surface"  either  by  cutting  tom  above  downwards,  or 

bjIn  remmdnu  a bone  at  the  Metatarso-phalangeal  Articulation,  the  oval 
method  should  always  be  practised,  so  “^^fXXTstoated 

ctutblX^ 

XXIX  Xof  the 

great  toe,  which  can  usually  be  clearly  felt.  forcibly 

In  removing  any  of  the  three  middle  ^ .those  on  each  D* « ^ ^ 

separated,  and  at  the  same  time  flexec  < \ " . satisfactorily  by 

passed  round  them.  The  toes  XeShbouringU 

the  fingers  of  the  assistant.  Ihe  forcible  nexiu  „ ODeration. 

renders  the  articulation  more requM  for  injury  and  for 
Amputation  of  the  Great  Toe  is  q J e>ftension  0f  inflammation 
destruction  of  the  metatarso-phalang  . J Y { thc  metotarsal 

into  it  from  a suppuratmg  bun, on  In  sue £«  ,t  fa.ms  tUe 

bone  should  never  be  removed  1*  A^JC  jLr  side,  and  its  loss  tends 
anterior  extremity  of  the  aic,  o , 00n,mon  error  in  this  operation 

to  cause  the  foot  to  turn  outran  . ^ ^ l>o nc,  thc  great  size  of 

to  leave  an  insufficient  covering  or  ic  _*  ^ ^ the  operation  should 

which  should  always  he  borne  m mmd.  T * should  not 

be  performed  by  the  racket-shaped  incision,  the  oval  pan 
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commence  till  the  knife  has  reached  the  middle  of  the  proximal  phalanx-  and 

I should  pass,  on  the  inner  side,  over  the  line  of  the  articulation-,  between  the 
two  phalanges.  This  amount  of  covering  will  not  be  found  more  than  suffici- 
cient.  In  operations  for  injury  it  is  not  always  possible -to  save  so  much,  but 
all  should  be  preserved  that  can  be. 

Anatomical  Guides  in  the  Foot. — In  operating  on  the  foot  beyond  the 
remov  al  of  separate  toes,  certain  anatomical  guiding  points  must  -be  kept  in 
mind,  some  of  which  are  usually  perceptible  even  in  cases  of  disease. ' Oppo- 
site the  ankle-joint  are  the  two  malleoli.  The  tips  of  these,  it -.must  be 
remembered,  are  not  opposite  each  other,  the  external  being  the  lower 


Fig.  j3.  Incision  and  Position  of  Joint  in  Amputation  of  a Toe. 


and  posterior,  so  that  when,  in  Syme’s  operation,  or  in  Piroo-off’s  the  diver 
‘7J ■f™  * < a-  «P  of  the  outer  malleolus  to  he 
EZllr  S'de’  11  ““  10  “ ^ a behind  and  bZt? 


prondnencTabout  hJt  Tit  Hm 

the  heldTthe' £ T T*""*  the 

Mia: 

it 

external  malleolus  is  tho  rnt  ° I ^ ^ow  an<^  a little  in  front  of  the 

indistinctly  felt.  About  the  os  calcis>  which  is  often  but 

fifth  metatarsal  hour  fn  c ( c 0 the  foot  the  tubercle  at  the  base  of  the 

br 

opposite  the  ta^u^SS  ^i^ldf  **  ***  * 
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The  Metatarsal  Bone  of  the  Great  Toe  occasionally  requires  removal  m 
whole  or  in  part.  The  whole  of  the  hone  may  he  readily  removed  hy  one  o 
two  methods  : 1,  hy  the  flap  ; 2,  hy  an  oval  amputation. 

1 The  Flap  Amputation  is  done  as  follows,  lhe  point  of  a stiong,  ) 
bistoury  is  entered  on  the  dorsum  of  the  foot  over  the  interspace  between  the 
first  and  second  metatarsal  bones,  as  far  back  as  possible  ; it  s th^  can- 
forwards  upon  the  hall  of  the  great  toe,  to  a point  opposite  to  the 
the  toes,  and  thence  made  to  sink  into  the  sole  of  the  foot  m a P‘ 
to  the  outer  margin  of  the  bone  ; the  flap  thus  formed  ^di^ected  back^^ 
plantar  aspect  being  kept  as  thick  and  fleshy  as  possible  ( V f\ 
Surgeon  next  passes  the  knife  between  the  first  and  second  metatarsal  bones, 


Fig 


Amputation  of'tlie  Great  Toe  and  its  Metatarsal  Bone  by  an  Internal  Flap. 


and  cuts  directly  forwards  through  the  centre  ^ the 

and  the  second  toes.  In  doing  tins.  ** 

knife  is  not  directed  too  much  towards  the  inetatasal  M ^ ^ 

lest  it  hitch  against  one  of  the  sesamoid  hones  The  S^on^  o{  ^ 

extremity  of  the  toe,  and,  pul  mg  1 me  , , the  division 

bistoury  deeply  into  the  angle  of  the  key  of  the 

of  some  tendinous  and  ligamentous  1 ‘ | gy  lightly  touching 

joint,  he  opens  the  articulation  " the  £ against 

t°  option  nntatbc  perfor-d  in  the  same  nay  ; the 

the  dorsum  of  the  foot,  just  behind  the  base  of  the 

carried  up  to  the  digital  interspace  dorsum  (Kg-  55), 

first  phalanx,  so  as  to  join  the  first  soft  structures  on 

talcing  care  not  to  commence  the  oval  pa  t too  «°o  close  t0  the  bone, 

the  inner  side  are  then  dissected  down  I he^ife  b^  “he  >blade  being  made  to 

^"rboIieCtith^  inward,  and  the  joint  opened  as  described 

in  the  flap  operation. 
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This  process  has  the  advantage  of  leaving  the  sole  uninjured.  It  has  the 
disadvantage  of  favouring  an  accumulation  of  pus  at  the  deeper  part  of  the 
wound. 

The  operation  may  be  greatly  facilitated,  and  the  tendency  to  accumulation 
of  discharges  diminished  by  commencing  the  incision  at  the  side  of  the  foot 
immediately  behind  the  tuberosity  at  the  base  of  the  metatarsal  bone,  one  inch 


Fig.  55.  Amputation  of  the  Great  Toe  by  Oval  Method. 


m front  of  the  tuberosity  of  the  scaphoid.  It  is  then  carried  towards  the 
dorsum  of  the  foot  following  the  line  of  the  articulation  ; on  reachino-  the 
dorsum  it  is  curved  sharply  round  into  the  line  of  the  metatarsal  bone,  and  the 
operation  finished  as  just  described. 

3.  If  the  disease  be  limited  to  the  anterior  part,  the  shaft  of  the  bone  should 
be  cut  acioss  with  a pair  of  bone-nippers,  and  its  base  left. 

The  Metatarsal  Bone  of  the  Little  Toe  may  conveniently  be  removed 
y an  ova  incision,  so  as  to  avoid  wounding  the  sole  of  the  foot.  This  is  best 


Pig-  56.  Amputation  of  the  Little  Toe  and  its  Metatarsal  Bone 


hy  the  Backet-sliapcd  Incisioi 


°f  "e  j"8t  tubercle  of  the  bone, 

to  the  centre  of  the  fonrtlTTVK  me  of  ifcs articulation  with  the  cuboid, 

of  the  toe  • I y?  d,'^tal  m^erspace,  and  thence  forwards  to  the  web 

incision  being  continued*  T?  nccl  round  fche  Planfcar  surface  of  this,  the 
COntmued  obliquely  into  that  which  has  been  made  on  the 
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dorsum  of  the  foot  (Fig.  5G).  The  small  flap  thus  formed  is  dissected  well 
down,  the  knife  passed  round  the  under  surface  of  the  bone,  and  the  joint 
opened  by  the  toe  being  forcibly  drawn  outwards,  and  its  ligamentous  con- 
nections lightly  divided.  . 

The  middle  metatarsal  bones,  when  diseased,  do  not  admit  of  separate 

removal  so  as  to  leave  a foot  that  would  be  useful  to  a patient.  . 

Amputation  of  the  Metatarsus.— When  the  metatarsus  and  anterior 
part  of  the  foot  are  diseased  or  injured  so  as  to  require  removal,  the  amputa- 
tion may  be  effected  by.  one  of  two  methods  ; viz.,  1.  By  making  a flap  hom 
the  sole  and  a transverse  incision  across  the  dorsum,  and  then  sawing  across 
the  metatarsus  as  a whole  above  the  seat  of  injury  or  disease  ; or,  ~.  By  dis- 
articulating the  metatarsus  from  the  tarsus.  . 

The  first  operation— that  of  sawing  through  the  metatarsus— is  sometim  ^ 
called  Lisfranc’s  ; but  in  reality  it  was  practised  and  described  oy  ey  o 
before  Lisffanc’s  time.  By  “Hey’s  Amputation  is  usually ^ meant ^ t he 
disarticulation  of  the  metatarsus  from  the  tarsus,  and  the  formation  of  a flap 
from  ttmanterior  part  of  the  sole  of  the  foot.  But  Hey  describes  three 
different  amputations,  only  one  of  which  corresponds  to  this  method.  In 
hfr  “ Practical  Observations,  London,  1814,”  p.  550,  he  says,  I have  jud,_e 
it  to  be  the  safer  method  to  take  away  all  the  diseased  integuments  by  a 
transverse  and  a longitudinal  incision  made  at  right  angles  to  each  o , 
and  then  to  saw  off  the  metatarsal  bones  as  far  as  the  morbid  mtegume  > 

^At ^553  he  says,  that  in  operating  on  a girl  about  18,  a method  suggested 
itsdf  to  him  “ of  finishing  the  operation,  which  proved  highly  advantageous 
otepat«.  Having  assented'  oat  the  — albon. 
toes  by  a transverse  incision  made  at  their  junction  with  the  nietataiMl  nones, 
Hlevated  the  integuments  and  muscles  forming  the  sole  of  the  foot,  4c. 

' p“b4>  Ss«  he  operated  asfollows  “Iremoved 
all  the  toes  at  their’  junction,  with  the  metatarsal  boms  and 

bone  which  supports  the  great  toe, 1 " “ ° mm  t],e  metatarsal 

Thus  it  would  appear  that  in  he  to* oaseHey  all  the 

bones  after  having  made  the  flap.  sole_  In  tpe  third  case,  he 

metatarsal  bones,  and  then  made  a ‘ P dissected  out  the  four  smaller 

first  made  the  sole-flap,  and  hen  ;°  ims  combining  the 

metatarsal  hones,  sawed  across  the  mteinaf  cuncnoi  , 

tion^originally^ pt^fand’exSed  by  the 

rMn;tihofwul— ^Tt  ttm  tubercle  of  the  fifth  metatarsal  bone, 
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whilst  the  other  terminates  at  that  of  the  first,  or  one  inch  in  front  of  the 
tubercle  of  the  scaphoid.  The  flap  thus  marked  out  is  carefully  raised, 
taking  skin  and  fat  only  for  the  first  inch,  and  after  that  all  the  soft  parts 
down  to  the  bone.  On  the  left  side  the  direction  of  the  incision  is  reversed. 


Fig.  57. -B.  Line  of  He/s,  or  Tarso-Meta. 
tarsai  Ainpuiahon.  A.  LineofChopart's, 
or  Medio-Tarsal,  Amputation.  1 


Fig.  5S.  - Cliopart’s  Operation.  Flap  formed  before 
Disarticulation. 


found  by  forcing  downward  ti  ^ ^ G *me  °f  the  articulation  is  best 

the  ?art  °f  the  f00t’  while  the  point  of 

gape  slightly  but  tw  o ■ ,Ue  °,  Joinfcs.  As  each  is  touched  it  will 
interosseous  ligament  II  ' ^ ^leven  ec^  rom  opening  fully  by  the  very  strong 
enneiS  and  ^ the W the  outer  side  of  the  internal 
only  by  forcino-  the  knitv>°  ,S1CC°nf  mefcatarsal  bone.  This  can  be  divided 
so  doing  not  to  wound  tl-  ulmiU(.  s s between  the  two  bones,  taking  care  while 

this  ligament  is  Zded  f f * S°le  wifch  the  Point.  As  soon  as 
° dmdGd)  fche  whole  llue  of  joints  readily  breaks  open,  and  dis- 
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articulation  is  performed  without  further  difficulty.  This  operation  is  seldom 
practised,  disease  being  rarely  limited  to  the  metatarsal  hones,  hut  usually 

implicating  the  joints  as  well.  Their  dis- 
articulation  from  the  tarsus  is,  moreover, 
very  troublesome,  on  account  of  the  irregu- 
larity of  the  line  of  articulation  ; hence  io 
is  better  to  saw  through  the  metatarsus 
just  in  front  of  the  tarsal  articulations, 
than  to  attempt  to  disjoint  the  bones.  A 
combination  of  these  two  procedures  may 
sometimes  be  advantageously  adopted.  In 
several  of  those  severe  crushes  of  the 
anterior  part  of  the  foot,  that  are  not  un- 
frecjuently  the  result  of  tram-car  01  1 ail- 
way  injury,  and  in  which  the  bones  and 
soft  parts  are  irregularly  crushed  and  torn, 

I have  made  a very  excellent  stump  by  dis- 
articulating the  first  and  the  fifth  meta- 
tarsal bones,  and  sawing  across  the  three 
middle  ones  almost  an  inch  anterior  to 
their  articulations  with  the  tarsus,  or  by 
simply  dissecting  back  the  sole  of  the  foot, 
clearing  the  bones,  and  sawing  them  across 
at  a convenient  line. 

Amputation  through,  the  Tarsus 
may  conveniently  be  performed  by  Cho- 


50. -A.  Line  of  Incision  for  Ampu- 
a'  tation  of  Great  Toe  and  Metatarsal 
Bone.  B.  Line  for  Chopart  s Ampu- 
tation. C.  Line  for  Excision  of  the 
Os  Calcis. 


L Thn  Elfin  being  cut  after  Disarticulation. 

Fig.  60.—  Chopavt’s  Amputation.  Th 

n fvvm  flip  sole  of  the  foot,  and  then  disarticu 
Ler  by  first  matong  the  flap  from  the  ^ tlmmgh  from  the  dorsum, 
ng  (Tig.  58)  ; or,  the  joints  > <=  x t^e  latter  plan  a smoother  end 

flap  may  afterwards  be  made  JV G )•  ^ 60,  and  cutting  it  in  two 

p,an’  - » the 

ke  a more  correctly  fashioned  flap. 


Clio  PARTS  MED  1 0- T A RS A L AMPUTATION.  u3 

In  operating  on  the  left  foot,  the  knife,  a stout  bistoury,  should  be  entered 
immediately  behind  the  tubercle  of  the  scaphoid,  and  carried  forwards  to 
about  the  head  of  the  metatarsal  bone  of  the  great  toe,  then  right  across  the 
sole,  and  down  the  outer  side  of  the  foot,  as  far  as  mid-way  between  the  tip  of 
the  external  malleolus  and  the  base  of  the  fifth  metatarsal  bone.  The  two 
guiding  points  are  exactly  opposite  each  other,  and  if  one  is  concealed  by  the 
swelling  of  the  foot,  the  other  can  usually  be  found. 

On  the  right  foot  this  line  of  incision  is  reversed  by  the  knife  bekm  entered 
half  an  inch  behind  the  metatarsal  bone  of  the  little  toe,  carried  forwards  to 
the  root  of  the  toes,  across  the  sole,  and  down  the  inner  side  to  behind  the 
tubercle  of  the  scaphoid  (Fig.  59,  b.).  This  flap  should  be  made  long,  especi- 
afiy  at  the  inner  side,  but  well  rounded  at  the  angles,  and  should  consist  of 
the  whole  thickness  of  the  parts  in  the  sole  of  the  foot,  which  must  be  well 
dissected  out  from  the  concavity  under  the  metatarsal  bones.  But  in  children 
and  young  adults,  in  whom  the  foot  is  often  long  and  the  tarsus  thin,  the  flan 
need  not  be  made  so  long.  The  sole  flap  having  been  raised,  a convex  incision 
is  made  over  the  dorsum  from  one  horn  to  the  other  of  the  plantar  flap  ■ the 
parts  are  well  retracted,  and  the  articulations  opened  by  the  Surgeon  bearino- 
firndy  upon  the  anterior  part  of  the  foot,  and  lightly  touching  the  ligamentous 
stiuctuies  with  the  point  of  Ins  bistoury.  In  this  stage  of  the  operation 
care  must  be  taken  that  the  edge  of  the  bistoury  be  not  inclined  too  much 

fnr  fn™ldSi  T ,lfc  ,S  1P  0Ve1’ fche  asfcra§'alus  and  open  the  ankle-joint ; or  too 
J miauls,  lest  it  pass  anterior  to  the  scaphoid— between  it  and  the  cunei 
form  bones  After  disarticulation  has  been  produced,  the  projecting  head  of 
the  astragalus  and  the  articular  surface  of  the  os  calcis  should  be^savm  off 

s S £“? ?«lr : 

ttSEsHassSSa*6* 

vdt?  veiy  ;rry  consfcTT d 

patient  is  rendered  lal  hv'  J 1?  P“nt  d°™  m sncl1  a ™y  that  the 
nmta-'of  ftaffhVheelT  1^™""  ^ obJLd  in  a 

division  of  the  tendo  Achillis. 1 ‘ hlS  coudlfclou  ls  besfc  removed  by 

important6  iio^'to  tte^larf  T * °“SeS  °f  * - it  is 

removal  is  raade  mole  1F1  , fectcd  boMS  bahind,  and  their 

articulations.  In  amputJor^fnr  Tf S fclle  Iilics  of  the 

by  Mayor,  of  Lausanne  inrl  nf-1  10weveiV  has  been  recommended 

articulations.  On  this  'nffn  ! m’ • °,  trcat  tbc  toot  as  a whole,  ignoring 
on  the  foot  as  little  as  the  miLm of  ’ ot  f ■!?  “ up,  encroaching 
covering  has  been  obtained  °f  ‘G  “W  wiU  allow.  When  sufficient 

the  case  may  be  savino-  ns  ’ ' sa^  ^ applied  to  the  tarsus  or  metatarsus,  as 

vol.  j.  7 Savui^  as  much  of  the  foot  as  possible.  There  is  no  doubt 
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that  excellent  results  arc  obtained  by  this  method,  every  half  inch  of  the  foot 

that  can  he  saved  adding  to  its  utility. . _ _ifVl 

Sometimes  the  exact  limits  of  the  injury  are  difficult  to  ascertain  with 
accuracy  immediately  after  the  accident.  In  such  cases  any  loose  or  absolutely 
crushed  fragments  may  he  removed,  and  the  foot  placed  for  a quarter  of  an  hour 
Ta  bath  of  1 in  20  carbolic  acid  lotion.  It  may  then  be  dressed  antiseptically, 
and  the  amputation  deferred  till  the  exact  limits  of  the  injury  can _be  cleaily 
ascertained.  This  line  of  practice  was  followed  in  two  cases  lately  m Unn  eisi  y 
Colleo-e  Hospital.  In  one,  the  foot,  which  seemed  at  first  hopelessly  crushed 
cmpletely  recovered  ; in  [he  other  it  also  recovered,  with  the  exception  of  the 
great  toe,  which  was  amputated  at  the  end  of  the  second  wee  <. 

° Msalticulrtion  of  he  Toot  at  the  Ankle-joint  was  first  reduced  to 


y-tnop’o  Hnfiratioil. 


1 Tttwnt  fiirlp  nf  Foot. 


St'  —S  ¥£*  Mug 


no  _s  Line  of  Incision  for  Byrne’s  Operation,  r. 
1 PiroL'oira  Operation. 


Line  of  Incision  for 


which,  as  its  covering  is  ingeniously  taken ^'“1;  Stteht?®* 
excellent  basis  of  support.  In  desenbing.  1 « foot  g-mg  held  at 

Svmc’s  words  as  to  the  direction  ot  the  incision  are  . 
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SY  ME S AMPUTATION  AT  THE  ANKLE. 

hrhnv\lW^C  u°  1^*°  *e°.’  tbe  P°*nfc  ol'  the  knife  is  introduced  immediately 

““  pr0ject7  0f  tbc  flbl,la>  n«w  nearer  its  posterior  than 
anteuor  edge,  and  then  earned  across  the  bone  slio-hHv  mnHninn-  i n 

mciswii  thus  formed  are  then  joined  hy  another  paLing  l 'front'  of ' he  iotaT 

S:  © ^n^tL^LtSs  fr  "ie  t ” • 

hap  may  commence  from  the  most  pro^^tf  £ 


Kg.  G3.—Syme’s  Amputation  of  the  Foot 
Clearing  the  Os  Calcis. 


Fig.  64.— Syme’s  Amputation  of  thp 'For 
Anterior  Incision  aud  DtsartoUaUon 


pMt  of  the. tm  tubercles 
difficulty  of  raising  the  flap.  When  t.heVicol" ^ .tb,s  P0jat  increases  t 
joint  must  be  opened  in  front  bv  cuttin  ‘ P ls  turned  back,  the  ank] 
articulation,  which  is  nhn„t  i fr  • ?tg  firmly  across  the  line  of  tl 
while  the  7^™  % ft  of  ^ inner  rnalth! 

lateral  ligaments  are  to  be  divided  by  cutting  ^ ‘,°1V  °pens  sufficiently  tl 
and  the  lateral  surfaces  of  the  oX  , a C °7nwarcls  between  the  malleo 
by  pressing  the  foot  forcibly  do™^^  ^ teud°  AchiIlis  » divide 
unless  it  has  already  been  cut  in  flm  • C]  cafctln8  from  before  backward: 
^nd  dissecting  at  the  same  time  the  J ? -ba.ck  the  heel  flaP-  BY  Wistin, 
soft  attachments,  and  the  foot  rcmovn  wS?  1S  comPletely  separated  from  it' 
urned  up  from  the  lower  ends  of  the  HI  ■ ’ ‘P’  64^  Tbe  soft  parts  are  thei 
dose  to  the  bones  so  J ! . lbla  and  fibula,  the  knife  beim-  ken 

so  as  not  to  wound  the  vessels  that  lie  immediately  behfnc 
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eacli  malleolus.  The  whole  of  the  parts  of  the  tibia  and  fibula  which  enter 
into  ^emilde- joint  are  then  sawn  off,  the  arteries  tied  and  the  flap  brought 

m,  A well-formed  rounded  stump  will  thus  he  left. 

1 In  performing  this  operation,  care  must  be  taken  that  no  button-hole  apei- 
tures  he  made  through  the  posterior  part  of  the  heel  flap.  This  may  common  y 
be1  avoided  readi ly  enough  when  the  soft  structures  in  this  situation  are  great  y 
tl  iota  l Md  infiltrated  by  plastic  matter,  as  the  result  of  chrome  disease  , 
“tc  operation  be  required  for  injury 

diming  out  the  heel,  the  integuments  at  the  posterior  pait  of  tl  . 
behm  very  thin  and  adherent  to  the  bone.  It  is  also  of  importance  that  the 
incision  across  the  heel  should  be  (Figs  Cl,  62) 

towards  the  heel,  and  not  forwards  into  the  sole  of  the  foot.  Unless  tb 
deme  a large  cup-shaped  fiap  will  be  left,  in  which  blood  and  pus  wfl  accm 

SSe«i~tMs!cause,  though  eventuate  » did  peidecUy 

fesss  rf HS 

» » “o"c‘ the 
;rSat"be  X to  the  base  of  the the 

“ oTt  ££££.  after 

anastomosing  loops  that  the  vitality  1 than  tlie  spjn  it  is 

with  the  greatest  ease  If,  on  the  contrary,  the  flap  impossible 

- ££ fJS&ZPZ  S being1  directed  into  Oil  under 


PIROGOFF’S  AMPUTATION  AT  THE  ANKLE.  n7 

surface  of  the  flap  and  the  vascular  loops  being  divided.  All  the  above- 
mentioned  vessels  can  be  readily  dissected  out  in  any  well  injected  foot  in  the 
dissecting-room. 

This  operation  is  a most  useful  one  in  all  cases  requiring  removal  of  the 
whole  foot.  The  mortality  attending  it  is  but  small.  I have  never  known  a 


Fig.  Go.— Syme’s  Amputation  of  the  Foot.  Sawing  off  the  Malleoli. 


'rft  3dmite  0f  S°od  P»™re  being exercised 
curectly  upon  it,  without  tenderness  or  fear  of  ulceration 

excel^b  cove^g6^ ^ 'tav ^more^thau^ once1 foimed^m 

~ i ^ “i:  ii  - - ***- 

portion  of*  e * the  Preservation  of  the  posterior 

operating  „n  th“  S'siJ  ,n  P “ !»  performed  *“  «»  following  way.  In 
from  the  “n  of  the  ell  'T?  “ 0arried  "oss  the  sole  of  the  foot 
other  side  • when  onerith  "'L  "li  !'S  1°  ,pie  corresponding  point  on  the 
reversed.  This  incision  n ° n"  d l00l;  the  direction  of  the  incision  is 
hut  should  incline  fm  w .l0u  ' !l0t  te  '"ade  directly  transverse  to  the  foot, 
sole  may  be  0t  " ? „ “‘.hquely  so  that  the  centre  of  the  incision  in  the 
from  the  t „ of  “ «f  'tot  *»nt  of  a line  drawn  transversely 

6ct,  a little^™  n theti  “ r °ther  (*>*•  <*»)•  * should  reach,  in 
Pejond  the  anterior  extremity  of  the  os  calcis.  The  knife  should 
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be  then  sunk  in  well  down  to  the  bones  in  the  direction  of  the  incision,  caie 
being  taken  in  crossing  the  sole  of  the  foot  that  the  knife  is  not  carried  down 


Fig.  66. — Line  o£  Incision  for  Pirogoft’s  Operation-modified,  by  Oblique  Section  of  the  Os  Calcis. 


to  the  bones  at  right  angles  to  the  sole,  but  is  slanted  obliquely  backwards. 
Disarticulation  of  the  astragalus  is  then  effected  m the  usual  way,  by  an 


Fig  67 PirogofTs  Operation.  Sawing  the  Os  Calcis  obliquely,  downwanls  and  forward. 
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astragalus,  and  the  bone  cut  obliquely  downwards  and  forwards  in  the  line  of 
the  incision  in  the  soft  parts,  so  that  the  saw  should  come  out  immediately 
behind  the  articulation  of  the  os  calcis  with  the  cuboid  (Fig.  67)  ; the  malleoli 
are  then  removed,  with  a thin  slice  of  the  tibia,  including  the  whole  articular 
cartilage  (Fig.  68).  The  opposed  osseous  surfaces  must  then  be  accurately 
adjusted,  the  movable  flap  well  supported  by  a broad  strip  of  plaster,  and  the 
limb  laid  on  the  outer  side,  with  the  knee  placed  so  as  to  take  off  the  tension 
of  the  tendo  Achilla.  The  advantages  of  the  long  oblique  section  of  the  os 
calcis  over  the  shorter  almost  vertical  cut  originally  made  by  Pirogoff  are,  as 
Busk  has  pointed  out,  that  a larger  surface  of  bone  is  brought  into  contact 


fig.  CS.  PirogofTs  Amputation.  Appearance  of  Parts 
after  Removal  of  Malleoli. 


Pig.  69.— Stump  after  Pirogoff's 
Amputation. 


does  ™:“o  be  °f  T 

om\t:,A2xrrtsrn?  ? tie 

downwards  in  the  other  method  Tim  ° \ ° 16  1Ge  ’ wpmh  ’s  turned 

*■  «n g^  tt  STf 

disturbed  These2  ndvonf  ^ ^ fc,  T1aSCular  communications  are  not  much 
degree  Ti’ ^ reaI>  and  are  in  some 

of  the  os  calcis  left  in  thnJ  ia- 1 1 { tc!  recun,ence  of  disease  in  the  portion 
When  “ifrSI^  WhlCh  the  amputatio11  » done  for  disease. 

Another  objection  which  1 10^eV?r’  tpIS  objection  does  not  hold  good, 

supposition  that  the  section  1'aised  a8'ainsfc  this  operation,  consists  in  the 
increased  risk  of  nshv  m uv  ? ° osseous  surfaces  exposes  the  patient  to 
formed  P^mia*  In  the  first  case  in  which  I per- 

injuiy,  died  from  tiling  6 P&  'r,'1,’  a heal%  lad,  whose  foot  was  removed  for 
1 m th,S  cause-  Bufc  subsequent  and  extended  experience  has 
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convinced  me  that  there  is  no  special  liability  to  pyaemia  after  Pirogoff  s 
amputation.  After  either  Syme’s  or  Pirogoff ’s  operation,  patients  can  run  ; 
which  they  cannot  do  after  amputation  of  the  leg  in  any  part. 

The  Subastragaloicl  Amputation  is  another  mode  oi  disarticulating  1C 
foot.  The  incisions,  as  recommended  by  N (baton,  somewhat  resemble  those 
for  Syme’s  operation,  but  are  carried  farther  forwards,  both  on  the  dorsal  an 
plantar  aspects  of  the  foot.  In  operating  on  the  right  foot,  the  incision  is 
commenced  about  three-quarters  of  an  inch  below  the  external  maUedi^ 
opposite  the  outer  tubercle  of  the  calcaneum,  and  carried,  at  hist  forwards 
for  a short  distance,  and  then  in  a curved  direction  downwards  to  the  sole  oi 
the  foot,  so  as  to  pass  just  behind  the  base  of  the  fifth  metatarsal  bone, 
then  crosses  the  sole,  and  is  brought  up  to  the  inner  side  of  tbe  foot  ci-mi- 
nating  at  the  tuberosity  of  the  scaphoid.  The  extremities  of  this  line  aie 
then  joined  by  a curved  incision  across  the  dorsum  of  the  foot  icachin 
downwards  to  the  lower  edge  of  the  scaphoid.  The  soft  parts  are  then  laise 
from  the  bone  on  the  outer  side,  sufficiently  to  reach  the  tendo  Achilhs  w 
is  to  be  divided.  The  finger,  pushed  into  the  wound,  can  now  feel  the  uppei 
surface  of  the  calcaneum,  and  the  line  of  articulation  with  the  artragalu  • 
The  point  of  the  knife  is  now  to  be  thrust  into  the  ai-ticuiatiou  and The  mte  - 
osseous  ligament  divided,  while  the  foot  is  wrenched  forcibly  mwa  ds  Ue 
must  be  taken  not  to  injure  the  ligaments  between  the  os  calcis  and  cu boic , 
powei  over  the  former  bone  would  be  lost,  mien  the  interosseous  hgament  is 

divided,  the  astragalo-scaphoid  articulation  is  to  be  ope ^ die  inner 

twisHno-  the  foot  so  as  to  put  the  parts  on  the  stretch,  the  soft  parts  at  tne  mnei 
sM^d  XmLder  of1  the  hell  flap,  are  to  be  separated  from ft.  ««ta. 
and  the  foot  removed.  In  this  amputation  a good,  long,  usefid  stump  results i, 
but  he  cases  requiring  it  must  he  few,  as  it  does  not  often  happen  that  there 
“i“  theqcaleanenm  together  with  the  anterior  range  of  tarsal  bones, 

"tltoS  £££  ;“;Sg  amputation,  it  occasionally  happens 
that  the  Surgeon  cannot  determine  with  certainty  whether  the  moi  bid  condi  tio 
"ed  iX  anterior  range  of  tarsal  bones,  or  extends  so  far  bactwm * - 
seriously  to  implicate  the  artragalus  and  calcaneum  ; and  he  u i con _ q J 
unable  ^to  decide  whether  the  condition  of  the  foot  admafa  of 
C1  linn  art’s  operation,  or  requires  disarticulation  at  the  ankle  jo  . 

S doubt  4 be  cleared  away,  and  the  ,woper  ^-1- 

formed  by  making  an  incision  acioss  the  dorsum.  rm^ned 

astragalo-scaphoid  and  calcaneo-cnboid  “j®6  "d  calcaneum  be 

SiSn  o“the  sawpn stead  if  opening  on  w'Teveu  of  a 

' po^Ato  meVZ:“rX^°f  cm  aXby 

at  Z ankle-joint,  thongh  neccssardy 
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somewhat  more  dangerous,  is  yet  one  of  the  most  successful  operations  in 
Surgery,  the  mortality  attending  it  being  but  very  small. 

The  following  are  the  figures  given  in  Max  Schede’s  tables.  Partial 
Amputations  of  the  Foot  for  injury,  in  civil  practice,  223  cases,  45  deaths,  or 
20 ‘2  per  cent.  ; for  disease,  562  cases,  70  deaths,  or  12-4  per  cent.  In  military 
practice,  the  numbers  are  831  cases,  with  388  or  46-7  per  cent,  of  deaths  ; but  . 
this  fearful  mortality  has  been  chiefly  in  the  French  hospitals.  If  these  are 
excluded,  there  remain  403  cases,  with  65  deaths,  or  16  per  cent. 

The  statistics  of  uncomplicated  cases  from  the  practice  of  Socin,  VoLkmann, 
and  Max  Schede,  under  antiseptic  treatment,  show  65  cases,  with  2 deaths,  1 
in  a v oman,  aged  7 7,  and  1 re-amputation.  Those  of  Bruns,  Bardeleben  and 
Billroth,  in  the  pre-antiseptic  period,  show  39  cases,  with  10  deaths,  8 of 
which  were  from  pyaemia.  The  highest  mortality  was  from  Pirogoff’s  opera- 
tion, of  which  there  were  13  cases,  with  5 deaths,  4 from  pyaemia  and  1 
from  erysipelas. 


. Amputation  of  the  Leg  may  be  performed  in  three  situations  : either 
just  below  the  knee,  in  the  middle,  or  in  the  lower  third  of  the  limb.  The 
selection  of  the  hue  of  amputation  must  depend  in  a great  degree  upon  the 
extent  of  the  disease  or  injury,  but,  whenever  practicable,  the  operation  should 
be  performed  low  down  ; the  mortality  diminishing  in  proportion  as  the  limb 
is  removed  near  to  the  ankle.  Of  106  amputations  in  this  situation  done  in 
ans,  there  were  only  13  deaths.  Surgeons  used  formerly,  even  where  the 
disease  or  injury  was  limited  to  the  foot,  to  amputate  immediately  below  the 
knee,  m all  those  cases  m which  the  patient  would  be  obliged  to  wear  a 
common  wooden  pm,  the  long  leg-stump  being  highly  inconvenient  when  the 

afford' the  6d  °n  f bCnu  ^ ; Whereas’  in  fchose  individuals  who  could 
afford  the  expense  of  a well-constructed  artificial  limb,  the  amputation  when 

practicable,  was  done  in  the  lower  part  of  the  leg.  But  this  difficulty  has 

been  removed  by  the  introduction  of  a short  wooden  pin,  in  the  socket  of 

achffissible  Tyif  fiX6d  m the  extended  P°sifcion  5 and  amputation  in  ah 
“ amongst  the  »°°L 

,diTi<ied  wiU  the  Nation  of  the 

below  the  head  of  the  ctTi  °™  aS  “ general  mIe  m amputations  one  inch 

asw&SHS 


the^mCtiTh^the  I,e?  Trafsfixio11  -ay  be  performed  in 

t\*Zoz: 

tibia,  c.SS£K  ^ lfVS  6ntered  afc  thc  posterior  edge  of  the 
across  the  anterior  mrf  nf  u aife  °,  0n,e  lncb  and  a half  to  two  inches,  then 
which  the  incision  is  nvi  1°  i ^ 1°  t ie  Posterior  border  of  the  fibula,  up 

right  leg  the  same  ° ° exteud  to  a corresponding  distance.  In  the 
terminates  on  the  tibial°U  333  °n  t,le  fibular  side  of  the  Iimb,  and 
and  well  rounded  isnevtrW  <•  i 3 tlUS  formed>  which  should  be  broad 

’ is  next  dissected  up  by  a few  touches  of  the  point  of  the  kuife, 
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and  transfixion  of  the  limb  is  made  by  passing  the  blade  across  behind  the 
bones,  from  one  angle  of  the  incision  to  the  other  (Fig.  70),  taking  care  not 
to  pass  the  knife  accidentally  between  the  two  bones  instead  ot  behind  them. 
The  posterior  flap  is  then  formed  by  cutting  oblirpiely  downwards  and  back- 
wards, and  should  be  about  three  inches  long.  The  bones  are  next  cleared  by 
a double  sweep  of  the  knife,  and  the  interosseous  soft  parts  divided  by  carrying 
the  instrument  in  a figure-of-8  way  between  the  bones.  In  doing  this,  especial 
care  must  be  taken  not  to  direct  the  edge  upwards,  so  as  to  split  either  ot  the 
tibia!  arteries,  more  particularly  the  anterior  : for,  as  this  vessel  retracts  a m o 


Fig.  70. — Amputation  of  tlie  Right  Leg. 


Transfixion  of  the  Posterior  Flap. 


pressure  upon  a sharp  ridge  ot  bone.  cle8  0f  the  calf  will  be 

If  the  limb  be  bo  a good  deal  in  the  way  during 
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cases,  I have  advantageously  removed  at  one  sweep  the  greater  part  of  the 
muscular  mass  thus  left,  leaving  little  more  than  a skin-flap.  In  order  to 
avoid  redundance  of  muscle,  the  best  operation  consists  in  forming  skin- 


rig.  71. -Amputation  of  the  Leg.  Sawing  the  Bones. 


flaps  on  the  anterior  and  posterior  aspects  of  the  limb  and  then  mnlrino-  Q 
Clr°"  ar  «*  Ota.  Xhi  be  done 


f»6rflapithemiI>Utati0n  “'“d  Hle  of  skin  available  for 

can  bfSly  poBtormed^'01*'?  al>°TC  .tll<!  ™kIc.  Tealc’s  operation  (Fig.  7 
over,  the  r°>  “f  "**  Wd  d°™  « P-  »8-  If?  he 

1 retracted  from  the  bones  for  a distance  of  from  an  inch 


Fig.  (2.  Amputation  of  Leg  by  Teale’s  Method. 
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an  inch  and  a half  or  two  inches  above  the  angle  of  the  flaps,  all  the  advantages 
of  Teale’s  method  can  be  obtained  by  making  an  anterior  flap  equal  in  length 
to  the  diameter  of  the  limb  almost  rectangular  in  shape,  but  having  the  angles 
rounded  off.  A very  short  posterior  flap  may  be  cut  to  meet  this  by  carrying 
the  knife  behind  the  limb  somewhat  obliquely  from  one  end  of  the  first 
incision  to  the  other.  The  soft  parts  are  then  retracted  and  the  bone  sawn  as 
high  as  possible.  As  in  Teale’s  method,  the  flaps  should  contain  all  that  can 


73. — Amputation  of  the  Leg  by  Long  Anterior  and  Short  Posterior  Skin  flaps,  with  Circular 

Division  ot  the  Muscles. 


be  taken  from  the  bones,  for  in  this  situation  they  are  somewhat  halle  to 
slough.  Lister  recommends  that  the  incision  should  be  carried,  on  the  fibular 
side,  as  high  as  the  point  at  which  the  bone  is  to  be  sawn,  as  this  giiai 
facilitates  'the  separation  of  the  soft  parts  In  order  to  ai ^djnnece  sary 
wounding  of  the  anterior  tibial  artery,  Teale  recommends  that  the  soft  parts 
should  be  raised  from  the  interosseous  membrane  by  the  finger  or  thumb  na  . 

In  the  middle  and  upper  thirds  of  the  leg,  the  bones  he  more  towards  the 
anterior  aspect  of  the  limb,  and  consequently  it  is  not  necessary  to  provide  so 
W an  anterior  flap  in  order  that  the  cicatrix  may  be  placed  we  Utmdta 
In  these  situations  the  anterior  flap  may  be  made  equal  in  cup  i o 
,,  the  diameter  of  the  limb,  and  the  posterior  flap  one-half  the  length  of  tl.o 
anterior  1 dim  enteric, r flap  rironld  consist,  at  its  lower  edge  0 skm  nndla 
on  V t it  should  be  gradually  deepened  as  it  » rased,  t,ll  at  ts  ba* 
™iins  almost  an  the  nfnsole  that  can  be  obtained  from  the  front  of  the  barb 
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(Fig.  73).  In  dissecting  up  the  posterior  flap,  the  limb  should  be  raised  so 
that  the  Surgeon  can  more  conveniently  see  what  lie  is  doing.  It  should  con- 
tain only  skin  and  fat.  Both  flaps  being  held  well  out  of  the  way,  the  muscles 

I are  now  divided  circularly,  and  the  soft  parts  raised  from  the  bones  for  a 
distance  of  from  one  and  a half  to  two  inches.  In  doing  this,  care  must  be  taken 
not  again  to  wound  the  anterior  tibial  artery.  Finally,  the  bones  are  cleaned 
and  sawn  as  high  as  possible.  The  sharp  point  of  the  tibia  must  be  rounded 
off.  In  doing  this  it  is  well  carefully  to  raise  the  periosteum  with  a knife  or 
periosteal  elevator  before  applying  the  saw  or  bone-forceps,  as  by  so  doing 
the  tendency  to  necrosis  is  somewhat  diminished,  the  periosteum  not  being 
torn  away  to  a higher  point  than  that  at  which  the  bone  is  actually  sawn. 

If  from  any  cause  there  should  not  be  sufficient  skin  available  to  form  the 
long  anterior  flap,  the  circular  operation  or  the  modification  of  it  recom- 
mended by  Liston,  as  described  on  p.  62,  may  be  employed  instead  (see  Fig.  23, 
p.  62).  All  these  operations  have  the  great  advantage  of  getting  rid  of  the 
heavy  mass  of  the  muscles  of  the  calf,  and  that  by  the  long  anterior  flap 
secures  in  addition  that  the  cicatrix  shall  be  well  behind  the  cut  ends  of  the 
bones,  and  that  there  shall  be  a dependent  opening  for  the  exit  of  the  dis- 
charges. The  long  anterior  flap  tends  to  keep  itself  in  position  by  its  own 
weight,  and  no  strapping  is  required  as  in  the  amputation  by  the  long  posterior 
flap,  and  thus  a great  source  of  pain  to  the  patient  and  of  disturbance  to  the 
stump  is  avoided.  The  tendency  to  protrusion  of  the  bone  is  also  much  less, 
as  the  weight  of  the  flap  is  hardly  sufficient  to  cause  ulceration,  if  the  end  of 
the  tibia  has  been  carefully  rounded. 

Results.  Amputation  of  the  leg  is,  upon  the  whole,  a successful  opera- 
tion. The  mortality,  however,  varies  not  only  according  to  the  situation 
at  which  the  limb  is  removed,  but  also  according  as  it  is  done  for  inj  ury  or 
disease,  and  the  nature  of  that  disease.  So  far  as  situation  is  concerned, 

it  may  be  stated,  as  a general  rule,  that  the  nearer  the  knee  the  greater  is  the 
danger. 


In  amputation  of  the  teg  for  injury,  the  rate  of  mortality  is,  upon  the  whole, 
rather  high.  In  the  Crimea,  37  per  cent,  of  the  cases  were  lost.  The  table 
at  p 82  shows  an  average  mortality  in  civil  practice  of  46T  per  cent.  • the 
death-rate,  however,  varies  greatly  in  the  records  of  different  hospitals.  Thus 
at  the  Edinburgh  and  Glasgow  Infirmaries,  and  Guy’s  Hospital,  in  an  aggre- 
gate of  2_4  cases  there  were  116  deaths;  white  in  353  cases  in  country 
hospitals,  the  number  of  deaths  was  09,  and  in  66  cases  at  St.  Bartholomew’s 

hasXen’  S?  ^ 20,deaQfchs-  At  University  College  Hospital,  the  mortality 
the  I L f Per  cenfc-  Secondary  amputation  is  more  fatal  than  primary  ; 
the  deaths  from  the  former,  according  to  the  table  at  p.  84,  being  48,  and 

moteahtv  te  61’’  if  9 Pif  CGnt'  Aftei'  amPutafcion  of  the  leg  for  disease,  the 
To  23  5 Vv  f1  ^i!  eri!-af°Unting’  0n  a calculafcion  based  on  1281  cases, 
stump,  and  exhausttem  ^ °f  ^ 816  P^mia,  gangrene  of  the 

shm^fh^f8?8  C0llecfced  from  Polished  hospital  reports  by  Max  Schede, 
54  den  tbs  or  middle  third,  for  injury,  130  cases 

cent  tewf.v  ? Cent-  ; for  disease>  178  cases,  44  deaths?  or  247  pel’ 
128  cases  in  l Um  01  m^Ur^5  88  cases,  3 deaths,  or  9'1  per  cent. ; for  disease, 

cases  785  rte.^  'i  per  ceut-  ’ Parfc  of  fog  not  stated  for  injury,  1956 

’ s’  01  "lb  0 per  cent.  ; for  disease,  1695  cases,  215  deaths,  or 
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12'7  per  cent.  In  military  practice,  the  French  statistics  show  a mortality  in 
all  cases  of  75)  -8  per  cent.  Excluding  French  cases,  other  military  reports  show 
a mortality  of  33’1  per  cent,  in  primary  amputations,  75-0  per  cent,  in  inter- 
mediate, and  49-7  in  secondary.  In  the  cases  in  which  the  time  is  not  stated, 
chiefly  from  the  American  Civil  War,  the  mortality  was  only  20T>  per  cent. 
The  combined  results  of  Busch,  Max  Schede,  Socin,  and  Volkmann,  from  cases 
treated  antiseptically,  excluding  all  those  complicated  by  other  injuries  or 
grave  disease,  are  as  follows— for  injury,  19  cases,  no  deaths;  for  disease,  50 
cases  1 death  from  erysipelas,  to  which  the  patient  was  liable.  Hie  results 
obtained  by  Bardeleben,  Billroth,  and  Bruns,  without  antiseptic  treatment,  all 
complicated  cases  also  being  excluded,  were  : for  injury,  28  cases,  f 5 deaths,  10 
from  pyaemia,  and  2 from  septicaemia  ; for  disease,  87  cases,  25  deaths,  19 
from  pyaemia,  5 from  septicaemia,  and  1 from  secondary  haemorrhage. 

Amputation  through  the  Knee-joint,  originally  recommended  m the 
last  centiuy  by  Hoin,  and  reintroduced  by  Yelpeau,  Markoe,  and  Brinton,  has 
for  some  years  found  favour  in  this  country  and  in  America 

Amputation  through  the  knee-joint  may  be  performed  m three  different 
ways  : 1,  with  a long  posterior  and  a short  anterior  flap  ; 2,  with  a long  anterior 

and  a short  posterior  flap  ; 3,  by  lateral  flaps.  . 

1.  The  operation  with  the  Long  Posterior  and  Short  Anterior  Flap 

may  be  readily  performed  in  the  following  way.  An  incision  is  made  directly 
across  the  knee-joint,  just  below  the  patella.  The  skin-flap  thus  formed  is 
dissected  back  ; and,  the  joint  being  opened  above  the  patella,  and  the  liga- 
ments divided  by  a few  touches  of  the  knife,  a long  posterior  flap  is  cut  from 
the  upper  part  of  the  calf  of  the  leg,  by  passing  the  knife  behind  the  tibia, 
and  carrying  it  downwards  for  a suitable  distance. 

This  operation  has  the  great  disadvantage  that  the  posterior  flap  has  an 
almost  uncontrollable  tendency  to  retract,  and  it  should  never  be  ^le1  taken 
when  the  covering  can  be  obtained  more  extensively  or  entirely  from  the  front. 

2.  The  operation  by  means  of  a Long  Anterior  and  Short  Posterior  Flap 
is  thus  performed.  A long  square  flap,  rounded  at  the  corners,  is  made  >y 
entering  the  point  of  a short  broad-bladed  amputating-knife  towards  the  pos- 
terior part  of  one  condyle,  carrying  the  incision  downwards  in  a straight  hue 
for  four  or  five  inches,  then  across  the  limb,  and  finally  upwaids  to  a point  on 
the  opposite  side  corresponding  to  that  of  entry. 

patella  are  then  dissected  from  the  front  of  the  joint  (rig.  / )•  ‘ 

Lion  is  thus  opened  ; the  ligaments  are  then  successively  divided,  the  limb 
and  a posterior  flap  is  formed  by  cutting  with  a deter- 
mined sweep  from  behind  forwards,  or  by  dissecting  down  behind  the  bones 
and  then  ratting  backwards.  The  flap  should  be  about  2i  to  8 I inches  rag. 
If  made  shorter  than  this,  it  is  apt  to  retract  up  the  back  of  the  thy  . 
Indeed,  in  all  cases  there  is  a great  tendency  to  this,  even  when  the  flap  iso 
the  length  above  given.  The  popliteal  artery  is  divided,  and,  with 
edition  of  the  articular  vessels,  is  the  only  one  requiring  ligatuie. 

The  management  of  the  patella  is  an  important  question  ; some  Surgeons 
odvocathfo  its  removal,  and  others  its  preservation.  I think  hat  it  is  d - 
cfdodW better  to  leave  than  to  remove  this  bone  If  left,  it  forms  an  im- 
portant  addition  and  protection  to  the  end  ot  the  stump. 


If  it  be  removed, 
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both  ways,  ancl  have  from  my  experience  found  it  most  advantageous  to  leave 
the  patella.  There  is  only  one  objection  to  this  ; and  that  is  the  chance  of 
the  patella  being  drawn  up,  as  occasionally  happens,  upon  the  anterior  part  of 
the  thigh.  This  is  best  prevented 
by  cutting  across  the  tendinous  in- 
sertion of  the  quadriceps  extensor 
during  the  operation. 

There  is  a difference  of  practice 
in  the  management  of  the  cartilagi- 
nous surface  of  the  femur  in  these 
amputations.  Some  Surgeons  prefer 
leaving  it ; others  saw  it  off.  If 
the  articular  surface  be  sound,  the 
cartilage  had  better  be  left,  as  thus 
the  cancellous  structure  is  not 
opened,  and  one  predisposing 
cause  of  pyaemia  is  avoided.  If 
the  cartilages  be  eroded  or  otherwise 
diseased,  they  should  be  removed. 

This  I generally  do,  after  the  dis- 
articulation has  been  completed,  by 
means  of  a iine-bladed  Butcher’s 
saw,  cutting  round  and  not  across 
the  end  of  the  bone  ; thus  not 
shortening  the  stump,  but  simply 
removing  the  cartilage,  which  would 
otherwise  necrose  or  disintegrate, 
and  thus  interfere  with  ready  union. 

If  the  cartilage  be  left  on  the  femur, 
it  should  also  be  allowed  to  remain 
undisturbed  on  the  patella.  But  if 
it  be  removed  from  the  femur  so  as 
to  expose  the  cancellous  bone,  then 
the  under  surface  of  the  patella 
should  be  removed  in  a similar 
manner,  before  the  flap  is  laid  down. 

This  will  be  found  to  furnish  an 
excellent  covering  to  the  bone ; the 
patella,  and  the  thick,  toug'h,  and 
extensile  integuments  of  the  knee, 
forming  a good  basis  of  support  for 

well  adapted  for  pressure.  The  cut  surface 

cL  Z nd  1 aP??fltSff  tCVvd  Umte  with>  the  cancellous  surfaces  of  the 
c°n  yles,  and  thus  add  to  the  solidity  of  the  end  of  the  stump. 

discwl  fQat  t,1'°Ublc  T?  arisc  from  accumulation  of  the 

drainao'c'  r>  f 16  sJn?via  1)0UC  ies>  ^bis  cau  be  prevented  only  by  proper 
a wav  that  thoi^w  °Sm^  10  wound,  tVl’0  long  tubes  must  be  put  in,  in  such 
pouches 1 and  M ° ^1  extlemit'es  10  111  fche  extreme  upper  parts  of  the  synovial 

wound  These  Tl  °"  f1'  must  be  bought  out  at  the  angles  of  the 
• hese  tubes  should  not  be  touched  till  the  third  day  ; after  that 


Fis 


i 4.  Amputation  through  the  Knee,  bv 
Long  Anterior  Flap. 
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they  may  be  drawn  out  half  an  inch  or  more  at  eacli  dressing,  and  the  project- 
ing piece  cut  off.  They  must  on  no  account  be  completely  removed  in  order 
to  shorten  them,  as  it  would  be  impossible  to  replace  them.  Should  pus  form 
in  the  synovial  pouches  from  failure  of  the  drainage,  it  will  be  recognised  by 
the  swelling,  redness  and  pain,  with  fluctuation.  A free  incision  must  be 
made  into  it  as  soon  as  the  condition  is  recognised,  or  the  pus  may  burst 
through  the  limits  of  the  synovial  pouch,  and  burrow  up  the  thigh  beneath 
the  vasti.  These  precautions  for  drainage  are  necessary  in  all  amputations  in 
which  the  synovial  pouches  are  opened. 

3.  S.  Smith,  of  New  York,  amputates  at  the  knee  by  Lateral  Flaps  in  the 
following  way.  The  incision  is  commenced  about  an  inch  below  the  tubercle 


of  the  tibia,  and  is  carried  downwards  and  backwards  over  the  most  prominent 
part  of  the  side  of  the  leg,  until  it  reaches  the  under  surface,  where  it  is  directed 
towards  the  median  line.  When  this  point  is  reached,  it  is  carried  directly 
upwards  to  the  centre  of  the  popliteal  space.  A second  incision  begins  at  the 
same  point  as  the  first,  and  pursues  a similar  direction  on  the  opposite  side  of 
the  limb  ; the  two  incisions  meeting  in  the  median  line  behind.  The  flaps 
are  then  raised,  the  joint  opened,  and  the  leg  removed.  The  inner  flap  should 
be  rather  the  larger  ; and  the  patella  is  left.  After  this  amputation,  the 
stump  presents  the  appearance  represented  in  Fig.  75. 

Amputation  through  the  Condyles  may  be  done  by  a long  posterior  or  a 
long  anterior  flap,  including  the  patella  or  not ; or  by  a modification  of  the  cir- 
cular method.  Of  these,  that  by  the  long  posterior  flap  should  never  be  employed, 
unless,  from  exceptional  circumstances,  no  other  flap  can  be  obtained.  Carden 
of  Worcester  was  the  first  to  employ  the  method  of  amputation  by  the  long 
anterior  flap  in  this  situation.  He  took  away  the  patella  and  made  no  posterior 
flap  but  subsequent  operators  have  found  that  without  a posterior  flap  the 
covering  is  frequently  insufficient.  The  operation  is  therefore  usually  performed 
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as  follows.  The  finger  and  thumb  of  the  left  hand  are  placed  on  the  two  con- 
dyloid eminences  of  the  femur,  which  serve  as  guides  for  the  starting  points  of 
the  incision.  A long  anterior  flap  is  then  marked  out,  well  rounded  in  shape, 
and  reaching  as  low  as  the  tuberosity  of  the  tibia.  This  is  dissected  up  either 
with  or  without  the  patella.  In  cases  in  which  the  Surgeon  is  hesitating 
between  excision  and  amputation,  the  joint  may  be  examined  before  proceeding 
further  and  the  operation  determined  on.  When  the  anterior  flap  has  been 
raised,  the  knife  is  passed  behind  the  femur,  and  a posterior  flap,  equal  in 
length  to  the  anterior,  is  cut  from  within  outwards.  This  flap  contains  the 
hamstring  tendons,  and  usually  a part  of  the  muscles  of  the  calf,  and  it  conse- 
quently retracts  considerably  after  being  cut.  The  flaps  being  held  back,  the 
knife  is  s\\  ept  round  immediately  above  the  cartilage-covered  surfaces,  and  the 
saw  carried  through  the  bases  of  the  condyles  parallel  to  the  articular  surface 


Fig.  Amputation  through  the  Condyles  by  modified  circular  method. 


S°me!,hat  fiqm'T  t0  tbe  a™  of  the  *aft.  the 

“d  «<***  of  Dublin  Weft  Jfthe 

tionflt  fSGfiati°n  °f  ?eSe  °Perations>  Lisfcer  has  recommended  an  amputa- 
fL.  "1  ' 1 (,<  clrcu  ar  method,  which  is  thus  performed  “ The  Surgeon 

i f- **  to  Ide  7ae 

by  carryino-  the  1-nif  ' °S'  ^ ° ie  tl^iaf  and  joins  the  horns  of  this  incision 

throuS  sWn  and  fat  degrees  to  the  axis  of  the  leg 

rior  skin  flan  and  th  ' ' ? !m  5 I36111"  elevated,  he  dissects  up  the  poste- 

har  operation  SS  1 fc°  ™ the  of  integument  as  in  a circu- 

dividing  the' ham  a'’-  Ue  CEUC  t0  aV0K^  scoring  the  subcutaneous  tissue  ; and, 
lie  finds  no  diffindt?^  &S  S°°n  88  ^ are  cxPoscd,  and  bending  the  knee, 
sinks  the  knife  tin-  ^ 't!  exP°.81n&  ^ie  upper  border  of  the  patella.  He  then 

and,  having  cleared°  the  b 'C  1°Sertl°n  of.  tlle  quadriceps  extensor  (Fig.  76), 
vol.  r.  ° 0110  lmmedlatcly  above  the  articular  cartilage  and 
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holding  the  limb  horizontally,  Jog  ^otTthet Sf  sol  to'— 
time  transversely  to  the  axis  of  the  ( the  soft  parts  are  much 

horizontal  surface  for  the  patient  to  rest  < on  ' ^ iu  the 

must  be  carefully  drained  as  befoie  describe  . these  amputations; 

™rl0f^.  Ct&“—  the  patella,  « — should  he  kept 

in  its  place  by  a strip  of  oveT  those  higher  up.  1. 

These  amputations  present  four  *reat  a «=  ^ .g  gaved  all  that 

As  the  medullary  canal  of  the  emur  1S  that  canal,  and  the  consequent 

risk  which  results  from  suppuration^  of  the  bone,  and  consecutive 

liability  to  suppurative  inflammatior  distance  from  the  trunk, 

pyaemia.  2.  The  limb  being  removed  3.  The  patient 

the  shock  will  be  less  and  the  ic  Y increased  leverage  in 

is  provided  with  a bug  amotion  is  practised  with  the 

using  an  artificial  liml • Ua  Qr  taking  the  skin  from  over  it,  the 

long  anterior  flap  conta “^cted^ by  the  dense  and  tough  integumental  and 

"brgS"4  Sd  "the  end  of  the  stump,  and  altogether  away 

from  its  surface.  _ , +ilP  Knee-ioint  or  Condyles  of  the 

Results  of  Amputation  thr ox  g tions  have  been  successful. 

Femur. — So  far  « life  » concerned  ttae  operatic^  h ^ ^ gWlJg  a 

In  the  war  of  the  Amencan  rebell  ’ ‘were' primary  amputations;  the 
mortality  of  4S;4  per  cent  Of  thes. > 49 ^ l^J  giws  63  cases  of 


deaths  among  which  were  16,  or  : - l ’ u deaths,  or  32‘6  per  cent, 

amputation  through  the  viiee  ‘ condyles  of  the  femur  as  distinguished 

The  statistics  of  amputation  th^  made  out. 

from  amputations  through  the  kne  _ through  the  knee-joint  m civil 

Max  Schede  gives  the  results  or  82*8  per  cent.  ; for 

practice  as  follows  : foi  lujuiy,  •>  > ccnt. . through  the  condyles,  for 

disease,  123  cases,  30  deaths,  oi  -i  t ^ . for  disease,  60  cases,  la 

itS  oVLCpcrScent.  • Gritti’s  operation,  for  injniy,  25  cases,  4 deaths  or  16 
per  cent.  ; for  disease,  19  cases,  5 deaths,  or  26  ^ ^ for  accident  and 

P Amputations  of  the  above  the  knee,  in  the 

for  disease.  They  may  be  pei  Amputation  just  above  the  knee 

middle  of  the  limb,  or  in  its  uppu  th  . 1 ^ thig  parfc  of  the  thigh 

may  be  done  by  lateral  flaps,  ie  „ortion  being  occupied  in  front  by 

1 Jon  each  side  of  the  **  the  patella,  and 

"S«f  popliteal  space  : hence,  if  antcro-po. 
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tcrior  flaps  be  made  here,  they  will  be  thin  and  tendinous  in  the  middle  ; 
whereas  the  lateral  flaps  are  uniformly  thick.  Lateral  flaps  have,  however’ 

|fche  disadvantage  of  leaving  the  scar  over  the  bone,  and  they  are  more 
difficult  to  keep  in  position  than  antero-posterior  flaps,  consequently  many 
Surgeons  prefer  the  latter.  In  the  middle  and  upper  thirds  of  the  thigh, 

I the  soft  parts  are  so  distributed  that  the  antero-posterior  flaps  always 
leave  the  best  result,  and  give  the  best  covering  to  the  bone.  If  lateral 
flaps  be  made  in  these  situations,  the  end  of  the  bone  is  apt  to  be  drawn  up 
mto  the  angle  of  the  wound  between  the  flaps,  which  fall  away  behind  it.  In 
amputation  m the  lower  or  middle  third,  a tourniquet  may  be  applied  high  on 
the  hmb  ; but  when  the  operation  is  done  in  the  upper  third,  there  is  no  space 


Fig.  77.— Amputation  of  the  Lower  Third  of  the  Thigh  by  Lateral  Flaps. 


for  the  application  of  this  instrument,  so  the  hemorrhage  must  be  arrested  bv 
the  application  of  the  india-rubber  bandage  as  described  on  43  by  the 

rprinf  ,tbe 

omnnf  t-i  , ' ’ P"  19)*  lu  whatever  situation  the  Suro-eon 

arZy  or  vei“  m“  0!*1'efll,  ‘°  C”T  the  kni,e  “ as  not  t0  sPMt  ‘he  femoral 

Amputation  above  the  Knee  by  Lateral  Flaps,  or  Vermale’s  Opera 

po°nt  of  tS  P‘|f01Td:  P Tf  .fla|>  Sh°"M  alwa7s  he  made  first  The 

55  HKSf 5 f?  £ i= 

being  then VeZoM  Zt  f Z7 18  ™7  aP‘  to  bc  <P«t.  The  flaps 

about  four  i„c,re3  ab’„Tc  its  aZiouSfZe.1™  “"d  Ba™ 

Operat^ifif  fco  |1  T^trd  °f  th°  ™9\  the  Antero-posterior  Flap- 

be  made,  and  the  nn5r  ' " orcbnary  cases,  the  anterior  flap  may  first 

(Fig.  22  ,1  57  Tf  ' 0Ue  fubse^enfcly  feshioned,  both  by  transfixion 

difficult  to  get  a 5ood  cush?™  f he,,i:)afclcufc  be  veiT  much  emaciated,  it  is 
& &°0d  cushlon  the  anterior  part  of  the  thigh  in  this  way ; 

K 2 
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and  it  is  consequently  preferable  to  follow 

of  making  the  postenoi  flap  fns  7 ® ’ j some  instances  in  which 

wards  by  cutting  from  In™  ^ „ injuIed, 

the  tissues  at  the  postenoi  pa  g sound  a very  good  stump 

whilst  those  on  the  anterior  aspect  of  the  hmh  Jnfflxion,  an‘d 

may  be  fashioned  by  making  a on„  1 ‘ f t t the  posterior 

- — - 


Fig.  78.- 


-Amputation  .1  tl,.  TOgH,  » V "»» 


formed  as  follows.  The  Surgeon,  XXfor  X ‘posterior  surfaces  ' of  the 
enters  the  knife  mid-way  between  the  dJ  a ^tangiHar  flap,  with 

thigh  on  the  side  opposite  to  himself  . two-thirds  of  the  diameter  of 

the  right  angles  rounded  off,  equal  m He  next  sweeps  the 

the  limb  at  the  point  at  which  the  hone  s ^ & roundcd  flap  half  the 

knife  round  the  back  of  the  thigh,  ^ raisGd,  and  the  posterior  flap, 

length  of  the  anterior  flop.  1 he  limb  onele  0f  the  flaps,  so  as 

consisting  of  skin  and  lot  only,  is  dissec  « retraction.  The 

X it  from  the  the  first  inch  or  so 

anterior  is  now  raised,  only  sk„,  an 1ft * ^ thinks  advisable  to  ensure 

after  which  the i Surgeon  take; .«  »» muscular  tissue  is  now 
the  vitality  of  the  flap  (big-  78).  me 
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divided  circularly,  and  the  soft  parts  retracted  for  a distance  of  about  two 
inches,  and  the  bone  sawn  at  that  point.  The  retraction  is  greatly  facilitated 
by  raising  the  limb  to  a right  angle  with  the  table,  as  recommended  by  Spence. 
The  results  of  this  operation  are  most  satisfactory.  It  may  be  performed 
equally  well  at  any  part  of  the  thigh  from  the  trochanters  to  the  lower  end, 
where  the  skin  of  the  patella  is  included  in  the  anterior  flap. 

In  all  amputations  of  the  thigh  more  or  less  trouble  arises  from  the  contrac- 
tion of  the  flexor  muscles  tending  to  displace  the  posterior  flap  upwards,  and 
so  to  leave  a gaping  wound  behind  to  heal  by  granulation.  This  is  aggra- 
vated by  the  flexed  position  in  which  the  patient  invariably  places  the  limb. 
The  amount  of  covering  should  therefore  never  be  less  than  twice  the  diameter 
of  the  limb  at  the  point  at  which  the  bone  is  sawn.  Thus,  suppose  the 
antero-posterior  diameter  to  be  four  inches,  the  anterior  flap  should  be  inches 
long  and  the  posterior  1§-  in.,  and  the  muscles  should  be  retracted  for  two  inches. 
If  there  is  sufficient  skin  to  be  had  in  a primary  amputation  it  might  perhaps 
be  better  even  still  further  to  lengthen  the  posterior  flap,  making  it  equal  to 
the  anterior. 


Amputation  of  the  thigh  may  be  performed  also  by  the  pure  circular,  or  the 
modified  circular,  method,  both  of  which  give  excellent  results  in  very  fleshy 
thighs. 

Amputation  through  the  Trochanters  may  sometimes  be  advantageously 
practised,  either  in  severe  compound  fractures  of  the  lower  part  of  the  thigh, 
or  in  cases  of  non-malignant  tumours  of  the  lower  and  middle  thirds  of  the 
femur  ; and  thus  the  more  severe  and  dangerous  operation  of  disarticulation 
at  the  hip  may  be  avoided.  Indeed,  should  it  be  found,  after  section  of  the 
bone,  that  it  is  so  much  injured  or  diseased  as  to  require  removal  at  the  joint, 
this  may  readily  enough  be  done  by  dissecting  the  head  out  of  the  acetabulum 
with  a strong  scalpel  or  bistoury. 

Results.— The  mortality  after  amputation  of  the  thigh  is  very  considerable 
when  the  operation  is  done  for  injury,  more  particularly  for  compound 
fracture  of  the  femur  itself.  The  mortality  after  amputation  for  injury  in  civil 
hospitals  amounts,  according  to  the  table  at  page  84,  to  59 '7  per  cent.  In  the 
lenci  aimy  in  the  Ciimea,  and  in  Italy,  it  was  very  high,  amounting  to 
, per  cent  In  some  hospitals  primary  amputation  of  the  thigh  seems  to 
have  been  almost  invariably  a fatal  procedure  ; whilst  in  other  institutions  the 

UnS  > rV0t  eXCeedfd  50  °r  G°  per  cent  Afc  Gurs  Hospital  and  at 
Umveisity  College,  secondary  amputation  of  the  thigh  has  been  more  fatal 
tn an  the  primary. 

entTrplvuUlt  °f,ainpUfca1tiou  °f  fche  thi«h  for  discasc  of  the  knee-joint  depends 

disorgSLWh?^ri  ^ affeCtl°n  iS  aCUtG  °r  Chl'01lic-  Tu  acute  suppurative 
h oh  t TP  \° 5°  knf;  amputation  of  the  thigh  is  most  fatal ; indeed,  so 

ne?Lmtlt  nn  i m°  ! lt7,  at  ifc  18  d0ubtful  whether  ifc  is  proper'  to 
dLcte  o^8Pei^  i m1th;t  Stage  0f  the  ^on.  ^ chronic  knee-joint 
death  solrln  '°  ° e!  iand’  fcke  operation  is  most  satisfactory  and  successful  ; 
The  rrenoi"  i™  r.°SU  , mg  uncss  tke  operation  has  been  deferred  too  long. 
32*5  b ' pci  con  age  ol  mortality  after  amputation  for  disease  is  about 

is  uerformprT  °r  dcatb  var^  according  to  the  condition  for  which  the  operation 
bv  exlnnsHr'  ^ IirimaiT  amputation,  the  fatal  event  is  brought  about  chiefly 
n,  raurQatic  gangrene  of  the  stump,  or  secondary  haemorrhage. 
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jn  secondary  amputations,  and  in  those  for  disease,  pyaemia,  erysipelas,  and 

exhaustion  arc  the  usual  causes  of  death.  . . TTrvnnr  third 

Max  Schede  gives  the  following  statistics  for  civil  practice  : Uppa  third 

for  injury,  78 ' cases,  57  deaths,  or  78‘0  per  cent.  ; for  disease  42  cases,  1j 
deaths  or  35-7  per  cent.  ; middle  third,  for  injury,  67  cases  50  deaths,  or 
74  per  cent. for  disease,  137  cases,  55  deaths,  or  40-1  per  cent.  ; lower  thud 
for  injury  147  cases,  74  deaths,  or  50  per  cent.  ; for  disease,  20o  cases,  64 
deaths  or  31‘2  per  cent.  The  military  statistics  (excluding  the  French  cases) 
for  all  amputations  of  the  thigh  show  the  following  results.  1 mnai)  o . 
per  cent,  of  deaths  ; intermediate,  72  per  cent.  ; secondary,  6 J 6 pei  cent 
time  not  stated,  84’9  per  cent.  The  combined  statistics  of  Busch,  boom, 
Schede  and  Yolkmann  of  cases  treated  antiseptically,  excluding  all  complicate  1 
oases  ai^as  follows  : — For  injury,  23  cases,  5 deaths:  3 from  shock,  1 from 
tetanus  and  1 from  septicaemia.  For  disease,  63  cases,  1 death  from  secondai  \ 
K Those  of  Bardeleben,  Billroth,  and  Bruns,  from  _ the  pre- 
antiseptic  "period,  all  complicated  cases  being  excluded,  are  : for  injury,  -4 

' \ 4 deaths 6 from  pyaemia,  5 from  septicaemia,  1 from  exhaustion,  and 

die 81  cases,  20  deaths  20  from  pyremia  1 from 
exhaustion,  4 ’from  septicaemia,  1 from  secondary  haemorrhage,  and  8 from 

t :i  ~r  ^ 

IS  with°ergotism,  whose  lower  extremities  had 

had  separated  at  the  hip-jomt,  smvrved  ; and , Xault  of  St. 
tet  successful  ampitation  » ‘J3  ^ in  England  by  Kerr  of 

Maine.  In  the  next  year,  1.  hip-disease  and  lumbar  abscess. 

r ^ SiS  a case  dt  the  pati^d  47  day, 
Sd  °thus  its  practicability  was  demons^. JjTEt’ " 

has  become^  an^tabli^reYone  'in  drgmal  pmctice,  civil  as  well as  » 

Sr:  JS 

Peninsular  war  a year  previously.  performed  in  a variety  of 

Amputation  at  the  hip-jomt  may  e au  ‘ ' convenient  operations  are 
ways,  which  it  is  not  necessary  to  detail.  T e most  antero- 

those  by  making  a large 

posterior  flaps  is  the  easiei  and  mo  A . posterior  one  from  the 

and  thick  anterior  flap  by  ‘ Iu  order  to  perform  this  operation 

gluteal  region  and  back  part  of  the  tln0  . forward  upon  the  edge  of 

properly,  the  patient’s  body  must  be  broug  1 steadied  by  strong 

the  table,  so  that  the  nates  project  bgyo. « ; ™ high'and  the 

bandages.  One  of  these  must  be  passed  molh‘  sh„„,d  be 

perinmum,  and  attached  to  the  nppei  cm  .he  sound  limb  must  be  tied  to 
carried  across  the  pelvis  to  the  lower  ^‘^X^Sdttaeu  lv  arrested 
the  leg  of  the  table.  The  circulation  tl. rough  the  Umb  , restrain  t,ic 

by  one  of  the  means  described  on  ld>.4-l,4,  ; oration  of  its 

circulation  through  the  lower  extremities,  thus  depi  in=  1 
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great  danger — undue  loss  of  blood — and  enabling  the  Surgeon  to  complete  it 
without  hurry  or  anxiety  on  this  account. 

The  Surgeon  must  have  three  assistants  on  whom  he  can  fully  rely. 
Assistant  No.  1 takes  charge  of  the  flap,  compressing  the  femoral  vessels  ; and, 
in  the  absence  of  the  abdominal  compressor,  on  his  trustworthiness  the  patient’s 
life  is  mainly  dependent.  Assistant  No.  2 takes  charge  of  the  limb  ; flexing 
it  slightly  on  the  abdomen  in  the  first  stage  of  the  operation,  whilst  the 
anterior  flap  is  being  made  ; forcibly  abducting,  extending,  and  rotating 
outwards  during  the  second  stage,  when  the  Surgeon  is  opening  the  capsule  of 
the  joint ; and  rotating  inwards  during  the  time  the  posterior  flap  is  being  cut. 
On  the  way  in  which  he  performs  these  duties,  the  facility  with  which  the 
Surgeon  performs  the  operation  is  mainly  dependent.  To  Assistant  No.  3 is 


Fig.  79.  Amputation  at  the  Hip-joint : Formation  of  Anterior  Flap  in  Left  Limb. 


consigned  the  care  of  the  compressor  of  the  abdominal  aorta.  After  the 
lemoval  of  the  limb,  Assistant  No.  2 aids  the  Surgeon  in  ligaturing  the 
arteries.  These  preliminaries  having  been  arranged,  and  the  duty  of'  each 
assistant  assigned  to  and  distinctly  understood  by  him,  the  operation  is  to  be 
peifoimed  m the  following  way. 

m/1?6  Surgeof’  sending  on  the  left  side  of  the  limb  to  be  removed,  feels  for 
^°m  S I?  1 ^,mde  ^n^e’  V]'z->  the  tuber  ischii  and  the  anterior 
j pj  , Spme  of  fc  ie  lllum-  The  knife>  which  must  have  a blade  twelve 
Z,  Tv  T TnqXm-f  t0  bG  entered’  and  the  flaP  t0  be  made,  in  different  ways, 
he  nnd  Lg  7°r/thei  °f  the.  body  011  which  fche  operation  is  performed.  If  it 
i,  I n ° e/:SKe’  ^ie  bube  should  be  entered  about  two  fingers’  breadth 
hplvini  if  aU  ei1?1  saPeiaor  sP,no  °f  the  ilium,  and  carried  deeply  in  the  limb 
npnv  Hi , 1°  f ossels,  directly  across  the  joint;  its  point  being  made  to  issue 
flip  tpnri  U)eiaS1^  the  ischium  well  behind  the  prominent  ridge  formed  by 
must  bp  mu'  U adduc*'or  l°ngus  (Fig.  79).  In  transfixing  on  this  side,  care 
a -on  not  to  wound  the  scrotum  or  the  opposite  thigh ; the  back  of 
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the  knife  must  run  parallel  to  Foupart’s  ligament,  and  the  point  must  not  he 
held  too  high,  lest  it  enter  the  abdominal  cavity.  The  anterior  flap  must  then 
be  rapidly  cut  downwards  and  forwards,  about  six  or  eight  inches  in  long  . 
SSt  care  must  be  taken  not  to  make  the  flap  pointed.  This  is  best 
done  bykeeping  the  edge  of  the  knife  turned  slightly  towards  the  bone  ti  1 the 
p totil’Scfatwhichiti,  to  bo  brought  out. 
the  limb  must  take  care  not  to  extend  it  too  soon,  but  to  keep  t 
slio-htly  adducted  until  the  anterior  flap  is  completely  cut ; and  the  ^istant 
who  has  large  of  the  flap  must  be  careful  not  to  raise  it  up  00  much  nor  to 
squeezed it  laterally  in  griping  the  vessel  The  limb,  w^h  has  - fer  been 

raised  and  slightly  flexed  upon  the  abdomen  and  adducted,  must  new  lie 
forcibly  extended,  abducted,  and  rotated  outwards  ; the 
is  then  to  be  opened  by  a firm  cut  with  the  point  of  the  knife,  bo  soon 


Fig.  SO.— Amputation  at  the  Hip-joint : 


Formation  of  Anterior  Flap  in  Eight  Limb. 


as  this  is  done,  the  head  of  the  femur  starts  out  of  ““  “ocke‘ “^taTuOT 
touches  the  round  ligament  with  the  point  of  the  ki  • ^ , 

aZ"tab  to  hang  do™,  and  th'c  head  of  the  femur  beoomes  grated 

by  some  distance  from  the  acetabulum,  and  the  posto  i 1 • 

brought  into  view  and  put  on  the  stretch.  Tins  ,s  divided  wr  th  the  po  ut  o 

ih.  hnife,  and  immediately  it  js  tone 

Crds'sTS  Lat—  stiS’cSthehnife,  t,m,Sel  of  the 
kdf  ™fteu  passed  over  the  trochanter,  S 

S “ « in  length  , « 
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! tli is  must  of  course  vary  according  to  the  length  of  the  anterior  flap.  When 
the  amputation  is  performed  on  the  right  side,  the  anterior  flap  is  made  by 

I entering  the  knife  just  above  the  tuberosity  of  the  ischium,  and  bringing  it 
out  two  fingers’  breadth  below  the  anterior  superior  spine  of  the  ilium 
(Fig.  go)  ; the  remaining  steps  of  the  operation  being  performed  as  in  the  last 
case.  In  transfixing  from  the  inner  side,  if  the  point  of  the  knife  be  directed 
too  much  upwards,  it  may  enter  the  thyroid  foramen. 

In  order  to  avoid  the  inconvenience  caused  by  standing  in  a cramped  posi- 
tion between  the  patient’s  thighs,  many  Surgeons  transfix  from  the  outer  side 

Ion  the  right  side  as  well  as  on  the  left. 

In  consequence  of  the  extent  to  which  the  limb  that  is  about  to  be  removed 
may  ha^  e been  injured,  or  have  been  encroached  upon  by  disease,  it  is  not 
always  easy  to  make  the  anterior  flap  of  the  size  or  shape  described.  A little 
management  on  the  part  of  the  Surgeon  will  however  enable  him  to  take  the 
requisite  amount  of  covering  from  the  outer  or  inner  parts,  by  inclining  the 
point  or  the  heel  of  the  knife  downwards,  as  the  case  ma,y  require  ; or  he 
may  make  the  anterior  flap  by  incision  from  without  inwards,  instead  of  by 
transfixion. 


When  the  femur  is  entire  and  unbroken,  Assistant  No.  2 uses  it  as  a 
lever,  bringing  the  lower  end  of  it  in  the  second  stage  of  the  operation 
downwards  and  outwards,  thus  causing  the  head  of  the  bone  to  press  against 
the  anterior  part  of  the  capsule,  and  to  start  out  with  a peculiar  sucking 
noise  as  soon  as  the  latter  is  opened.  Should,  however,  the  bone  have  been 
fractured  high  up,  this  movement  cannot  be  given  to  it ; and  then  the 
Surgeon  must  grasp  the  upper  end  of  the  femur  below  the  trochanters,  so  as  to 
steady  and  push  it  back  as  he  is  disarticulating  its  head.  In  two  of  the  cases 
m which  I have  amputated  at  the  hip-joint,  it  has  been  necessary  to  do  this— 
m one  m consequence  of  the  crush  of  the  bone,  two  inches  below  the 
trochanters,  by  a railway  accident  ; in  the  other,  in  consequence  of  its 
spontaneous  fracture  at  the  junction  of  its  upper  and  middle  thirds,  in  a 
case  of  rapidly  growing  malignant  disease  of  the  bone.  This  fractured  con- 
dit  on  of  the  femur  necessarily  makes  the  operation  somewhat  more  difficult, 

1 e by  XVLeTT  hm  l0ng  i6^'  aff0rded  b?  the  limb  * its  sound 
on  l , bead  “ tdted  uPwards  and  forwards,  and  the  capsule  put 

t0  ^ br0UgM  *****  againSt  the  P°infc  of  tbe  knife  as  it 

hen!wi7°Utatl°U  at  biP"-i°int’ fche  8'reafc  immediate  danger  formerly  appre- 
hended was  excessive  hemorrhage,  the  incisions  being  made  so  high  up  that 

the  bf  fPplied-  By  means  of  Pancoast’s  compressor, 

danoei  h,t hZ t^0Uf /he  abdomiual  aorta  maybe  arrested,  and  thus  the 
theopeiatffin  mnJr  ^ * T*  n°W  the  arresfc  of  the  hemorrhage  during 

Afl??hfabZ  l ° assistant  wbo  can  be  fully  relied  on. 

throuffii  the 'inrtn'nia  oomP1.esso1 . bas  been  applied,  and  the  flow  of  blood 
the  brim  of  fhe  / ™ e<?’  ,11S  busmess  should  be  to  compress  the  artery  above 

^ the  first  incision,  and, 
above  and  below'^  made,  slip  his  fingers  under  it  and  grasp- it  firmly 

as  the  knife  enta  >°  ^ ° com^’.e8s  tbe  femoral  artery  in  it,  which  is  divided 
will  be  but  littlo  i-’  V"1/  i°Wt  b ^ grasping  the  flap  tightly,,  there 

abdominal  aorM  ° ia3morrbag®  fr°m  the  femoral  artery,  even  when  the 
ias  not  been  compressed  by  the  application  of  the  tourni- 
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(|ucfc  ; but  lest  this  should  slip,  or  the  assistant  whose  duty  it  is  to  grasp  the 
flap  by  any  chance  should  fail  in  holding  it  properly,  it  may  be  well  to  direct 
one  of  the  assistants,  whose  business  it  is  to  steady  the  trunk,  to  have  his 
thumb  well  pressed  down  into  the  iliac  fossa,  so  as  to  compress  the  artery 
against  the  brim  of  the  pelvis.  As  the  posterior  flap  is  being  made,  the 
bleeding  from  the  gluteal  and  sciatic  vessels,  which  is  often  very  iree,  may  be 
arrested  by  two  assistants  avIio  should  be  ready  to  cover  and  compress  them 
with  the  fingers  or  dry  sponges,  or  seize  them  in  Sir  Spencer  Wells’s  forceps. 
The  arteries  may  then  be  ligatured  one  by  one,  as  the  assistant  exposes  them. 
If  the  other  assistant  have  a good  hold  of  the  femoral,  the  vessels  m the 
posterior  flap  may  be  tied  first  ; but  if  the  femoral  be  insecurely  held,  it 
must  be  first  tied.  The  femoral  arteries,  both  superficial  and  deep,  will 
be  found  to  be  cut  long,  and  to  project  from  the  muscles,  by  which  they 


Fig.  81. — Amputation  at  Hip-joint : Compression 


of  Femoral  Artery  in  Anterior  Flap. 


are  surrounded,  so  as  very  readily  to  be  seised  by ^ the  fijjgersjr  forceps, 
milled  out,  and  ligatured.  The  arteries  m the  poster  01  flapanao 

inner  side  of  the  joint  .ill  be  found  in  the of  bS 

arc  to  bo  brought  together  by  six  or  eight  stames,  a 1 t 

bondage  may  then  be  passed  round  the  abdomen,  and  the 

from  behind  under  the  stump  so  as  to  support  • h operation  with 

si; ?.s=x‘2£s**  “ •— 
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anco,  aucl  consequently  the  oval  method,  which  presents  many  advantages,  has 
been  much  more  frequently  practised  of  late  years. 

The  oval  amputation  is  performed  in  a variety  of  ways,  and  more  experience 
is,  perhaps,  still  required  to  determine  which  is  the  best.  The  following  plan 
has  been  found  to  answer  well  at  University  College  Hospital.  The  patient  is 
to  be  placed  on  his  sound  side,  and  the  thigh  of  that  side  is  to  be  flexed  as  far 
as  possible  and  secured  in  that  position  by  two  bandages,  one  attached  to  the 
thigh  immediately  above  the  knee  with  a clove  hitch,  the  two  ends  of  which 
are  passed  round  the  patient’s  neck  and  under  the  arm  of  the  same  side  and 
firmly  knotted  together.  This  bandage  maintains  the  flexed  position  of  the 
thigh,  which  gives  steadiness  to  the  trunk.  The  second  bandage  is  to  be 
passed  also  round  the  sound  thigh  and  seemed  to  the  leg  of  the  table  beneath 
the  patient’s  head,  in  order  to  prevent  his  slipping  down  during  the  operation. 
The  patient’s  body  must  be  further  steadied  by  an  assistant  placed  opposite 
the  shoulders.  Another  assistant  takes  charge  of  the  tln'gh,  and  a third,  who 
stands  opposite  the  Surgeon,  will  take  the  vessel  by  thrusting  the  fingers  of 
one  hand  into  the  wound  and  grasping  the  artery  between  them  and  his 
thumb.  The  patient  being  thus  prepared,  and  the  india-rubber  band  or 
aortic  clamp  applied,  the  Surgeon  stands  so  as  to  have  his  left  hand  to  the 
flaps,  that  is  to  say,  behind  for  the  right  thigh,  and  in  front  for  the  left.  An 
amputating  knife  of  moderate  length  is  to  be  chosen.  In  operating  on  the 
right  side  the  incision  is  commenced  about  two  inches  above  the  trochanter 
and  carried  firmly  down  to  the  bone  and  along  the  femur  to  about  six  or  seven 
inches  below  the  upper  end  of  the  bone.  At  this  point  the  incision  is  made 
to  bifurcate,  one  part  being  carried  in  a curved  direction  forwards  for  about 
two  inches  and  the  other  backwards  in  the  same  way.  This  marks  the  point 
at  which  the  transverse  part  of  the  incision  is  to  be  made.  The  limb  is  now 
abducted,  and,  if  the  first  incision  has  been  made  with  sufficient  firmness,  the 
operator  will  be  able  to  push  his  thumb  into  the  longitudinal  slit  which  has 
been  made  in  the  owe.-  parts  of  the  two  smaller  glutei.  The  muscles  thus 
to  put  Oil  the  stietch,  the  point  of  the  knife  is  made  to  cut  over  the  tro- 
chanter  and  down  the  upper  part  of  the  bone,  completely  separating  the 
muscles  attached  to  it,  first  iu  front  and  then  behind.  The  limb  is  then 
forcibly  adducted,  and  the  assistant  at  the  same  time  tries  to  lift  the  head 

as  hull  l ilf  l ’i  1 11 one  of  lus  l>ands  on  th,:  timer  side  of  the  thigh 
mt  i the  hW  T tT  T«eTrat0r  tta  °I>ens  the  by  making  a fan 
and  to  d vMe  the  r "“"“e  « « *>  make  a slit  in  the  capsule 

easy  Another  to,  ■ y °ldlg™ent’  a,ld  tlms  to  reader  dislocation  more 
t luclslori  is  then  carried  backwards  in  the  capsule  in  the 

aid  1 iofautrV  ?lK  head0f,the  bMle  ““  a“a  from  the  sockit 
If  the  head  dop^  n "m  ° 1S  1fsclteLf  80  as  to  divide  the  round  ligament, 
trochanter  with  ■ °-  °lf  1 cadily,  the  assistant  may  seize  the  exposed 

mmatoder  ! Pa'‘'  ? 1,on,foraPa  and  drag  it  forcibly  outwards.  The 
on™tocl,ltor  T ,1  •?fthe'\0Ut’  “4  the  assistant  tan  now  lay  hold 
Itt  to  hS  t il  f0mbk  0ut  of  wound,  while  the  operator. 
Sic  wav  ti  n "v  , T 8,1 0 while  he  holds  the  soft  parts  out  of 
menlB  ll  i 'Jf  'O',1,1'  Sr'adnully  separates  the  hone  from  its  attach- 
tio“the  Ihl  “r, m f ‘°'t,a8  i3  rc1"ireJ-  Daring  this  part  of  the  opera- 

reached  the  point  afwbicfi  ^ ^ 8Tcatcsfc  Possible  extcnt-  Having 

1 1 hich  the  commencement  of  the  transverse  part  of  the 


!4o  SPECIAL  AMPUTATIONS. 

incision  has  been  already  marked,  the  Surgeon  turns  the  edge  of  the  knife  a'\ay 
from  the  bone  and  cuts  across  to  the  inner  side  of  the  limb,  thus  completing  the 
amputation.  During  this  part  of  the  operation  the  assistant  must  bring  the 
limb  into  a straight  line  with  the  trunk.  The  artery  must  be  compressed  by 
an  assistant  with  one  hand  in  the  upper  part  of  the  wound.  In  operating 
on  the  left  side,  the  first  incision  is  made  from  below  upwards.  In  other 
respects  the  operation  is  performed  in  the  same  way  as  on  the  right  side.  Ii 
the  limb  be  very  muscular  it  is  a good  plan,  after  having  enucleated  the  upper 
part  of  the  femur,  to  complete  the  circular  part  of  the  incision  by  cutting 
from  without  inwards,  carrying  the  incision  only  through  the  skin  and  tat, 
which  may  then  be  turned  up  for  a couple  of  inches,  the  muscles  being 
divided  last  of  all  at  the  higher  level.  The  wound  must  be  carefully  united 
with  sutures, -a  largq  drainage  tube  being  inserted  at  the  outer  side.  I he 
.advantages  of  the  oval  method  are:  firstly,  as  pointed  out  by  Furneaux 
Jordan,  it  leaves  a smaller  wound  than  the  flap  amputation,  and,  secondly,  it 
can  more  easily  be  dressed  by  some  of  the  antiseptic  methods,  as  there  is  an 
interval  of  six  or  seven  inches  at  the  inner  side  of  the  stump  between  the 
wound  and  the  anus.  The  only  disadvantage  it  presents  is,  that  it  is  more 

difficult  and ’tedious  of  performance.  n . 

In  order  still  further  to  diminish  the  size  of  the  wound,  some  Surgeons  have 
recommended  ' that  the  thigh  be  amputated  immediately  below  the  trochanters, 
first,  and  the  upper  part  of  the  femur  be  then  excised  from  the  wound. 

Results.— The  mortality  after  amputation  at  the  hip-jomt  is  necessarily 
very  high.  This  we  should  naturally  expect  from  the  size  of  the  part  remove 
and  the  consequent  shock  to  the  system.  The  rate  of  recovery  varies  gra  y 
according  to  the  condition  of  the  limb  that  necessitates  the  operation,  lhus, 
amputation  at  the  hip-joint  had  been  performed,  so  far  as  I could  ascertain 
from  published  cases,  126  times  up  to  the  year  1864  ; of  these  76  dial  .In  7 
instances  it  was  for  injury  : of  these  35  proved  fatal  ; whilst  m 4 caSes 
which  it  was  done  for  chronic  disease,  24  recovered  and  only  18  d^  , , 

Primary  amputation  at  the  hip-joint  in  cases  of  severe  injury  of  the  t 

gunshot  « otherwise,  with  comminution  of  the  femur,  > 
operations  in  surgery.  In  all  the  12  cases  m which  it  was  done  in  the  Uunea 
it  proved  fatal ; and  Legouest  has  collected  30  cases  of  this  ™Putnt“” *d 
ounshot  injury  in  all  of  which  the  operation  terminated  m death,  indeed, 
up  to  the  time7 of  the  war  of  the  rebellion  in  America,  there  was  no  authentic 
instance  of  recovery  under  these  circumstances  But  m the  < elaborate  s and  mo 
able  surgical  history  of  that  great  war,  published  by  the  Surgeon  General, 
lslE  of  primary  amputation  at  the  hip-joint  for  gunshot  injury  of  the 
fe'mur^rc  related,  It  thl  11  died  from  the  immediateshock  of  he  o,wm- 
tion  • 5 died  between  the  2nd  and  the  10th  day  ; one,  a man  2b  jeais  t a > 

who  had  amputation  at  the  hip  performed  by  Surgeon 
after  the  receipt  of  his  wound,  was  m perfect  health  four  years  alter  i 
operation  ; and  the  remaining  two  cases  had  been  cured,  so  liat  one 
and  well  two,  and  the  other  six,  months  after  the  amputatio  . 

iZmeme  operations,  or  those  done 
arc  very  unsuccessful : 18  cases  that  occurred  m the  American  wai 

^’'secondary  amputation,  in  oaaes  of  idtempted  pr®er\mtionrf^he 

severe  injuries  and  gunshot-wounds,  has  been  fai  more  success  . 
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in  which  J.  Roux  practised  it  in  the  French  campaign  of  1859  in  Italy  ah 
recovered,  as  did  two  out  of  nine  in  which  it  was  practised  in  America. 

Re-amputation' at  the  hip-joint  for  diseased  thigh-stumps  has  also  been  a 
successful  operation  : 4 out  of  7 American  cases  recovered. 

Amputation  at  the  hip-joint  for  disease  of  the  femur  has  undoubtedly 
become  less  fatal  of  late  years  than  formerly.  This  is  owing-  to  the 
operation  being  submitted  to  at  an  earlier  stage  of  the  disease ; to  a better 
selection  of  cases ; possibly  to  improved  methods  of  after-treatment ; but 
mainly  to  the  influence  of  anaesthetics,  by  which  the  shock  to  the  system 
necessarily  resulting  from  so  very  severe  a mutilation  is  materially  lessened. 
The  employment  of  Pancoast’s  aorta-compressor  and  the  elastic  band  will 
probably  still  further  reduce  the  mortality  by  lessening  the  loss  of  blood. 

The  more  extended  statistics  lately  published  by  Max  Schede  show  the 
following  results  : — Amputations  in  civil  practice, — for  injury,  55  cases,  with, 
39  deaths,  or  70,9Q  per  cent.  ; for  disease,  153  cases,  65  deaths,  or  42'68  per 
cent.  The  carefully  collected  statistics  of  Liming  of  amputations  for  gunshot 
wounds  show  the  following  results  : primary  amputations— 90  cases,  84  deaths, 
or  93'33  per  cent.  ; intermediate  amputations  (from  second  to  fourth  day) — -22 
cases,  21  deaths,  or  95'45  per  cent.  ; secondary  or  late  amputations — 53  cases, 
42  deaths,  or  79-24  per  cent.  ; amputations  in  which  the  date'  is  not  stated — 
65  cases,  60  deaths,  or  92-30  per  cent. 
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LOCAL  DISTURBANCES  OF  CIRCULATION,  AND 
INFLAMMATION. 

Local  Disturbances  of  Circulation.— These  may  be  of  three  kinds. 
Local  Amemia ; Active  Hyperaamia,  Active  Congestion,  or  Determination  of 
Blood ; and  Passive  Ilyper mini  a or  Passive  Congestion. 

LOCAL  ANIEMIA. 

Local  Amemia  may  be  complete  and  permanent,  as  in  obliteration  of  the 
arteries  leading  to  a part  by  the  formation  of  a clot  of  blood  within  them,  by 
disease  of  their  coats,  by  pressure  from  without,  or  from  a wound.  Com- 
plete amemia  may  result  also  from  diffused  pressure  acting mn  the  capdlanes. 
This  condition  must  necessarily  lead  to  the  death  of  the  affected  pait. 
and  will  be  considered  when  treating  of  gangrene.  It  may  also  be  incomplete 
and  permanent  from  the  same  causes  acting  m a less  degree.  Whenever  from 
any  cause  the  arteries  leading  to  a part  are  permanently  diminished  m calibre 
the  amount  of  blood  circulating  through  the  area  supplied  by  them  must 
necessarily  be  diminished,  and  the  tissues  will  suffer  m proportion  to  the 
diminution.  Such  a condition  is  very  common,  as  we  shah  afterwards  see, 
from  degenerative  changes  in  the  coats  of  the  arteries  in  old  people.  Under 
such  circumstances  the  nutrition  of  the  part  is  impaired.  It  is  colder  and 
paler  than  natural,  the  growth  of  the  epithelium  is  imperfect,  and  the  surface 
is  often  dry  and  scaly ; in  a limb,  the  nails  are  brittle  and  grow  more  slowly 
than  natural ; the  muscles  are  weak  and  are  liable  to  irregulai  painful  con 
tractions  or  cramp.  The  power  of  resistance  to  external  injuries  is  lessened  . 
a slight  degree  of  cold  causes  gangrene ; wounds  tend  to  slough  and  ulceration 
to  ocmr  in  the  skin  from  superficial  abrasions  ; and  inflammation  in  general 
arises  from  causes  that  would  be  harmless  to  a healthy  part,  and  tends  readily 
to  assume  a spreading  form  and  to  terminate  in  suppuration  or  gangrene. 
Permanent  local  anaemia  acts  therefore  as  one  of  the  most  important  pic- 
disposing  causes  of  inflammation.  Temporary  local  amemia  may  be  pioduccd 
intentionally  by  the  surgeon,  as  in  the  bloodless  methods  of  operating  aliea  ) 
T rXd  or  by  pressure  applied  to  arrest  bleedmg.  Physiologically  it  is 
nSuS’by  contraction  of  the  muscular  fibre  colls  in  the  middle  coat  of  he 

arteries  This  may  be  brought  about  by  direct  stimulation  of  the  arte  7 such 
artciies.  Jh  i l { : y cold  or  exposure  in  a wound,  or  through  the 

MT  „ f the motor  nei™.  Stimulation  of  the  sympathetic  nerves, 
direct  mX  “uses  temporary  contraction  of  the  vessels  in  the  area 
1 lied  bv  the  nerves  to  which  the  stimulus  is  applied.  As  familiar  examples 
supplied  y contraction  of  the  arteries,  we  may  take  the  dcad-wlutc 

°V°^„fTn“rs^ IStalfS-"  colei,  aud  the  amemia  of  the  to. 

udthTscnsibili  ty  which  forms  the  condition  known  as  concussion  after  a blow 
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upon  the  head.  Local  amentia  of  one  part  may  result  also  from  hyperaemia  of 
another,  as  the  amount  of  blood  in  the  body  is  not  nearly  sufficient  to  distend 
all  the  vessels  fully.  The  most  familiar  example  of  this  is  the  faintness  from 
anaemia  of  the  brain  which  results  from  immersing  the  body  in  a hot  bath, 
by  which  the  whole  of  the  cutaneous  vessels  become  widely  dilated,  thus  more 
or  less  draining  the  internal  parts.  In  whatever  way  temporary  local  anaemia 
is  produced,  as  soon  as  the  cause  is  removed  it  ceases,  and  is  replaced  by 
hyperaemia,  varying  in  intensity  with  the  duration  and  degree  of  the  previous 
anaemia.  Familiar  examples  of  this  are  : the  red  glow  that  succeeds  when  the 
fingers  recover  after  having  been  “dead”  with  cold,  and  the  blush  and  oozimr 
of  blood  that  follows  the  removal  of  the  tourniquet  in  bloodless  methods  of 
operating. 

ACTIVE  LOCAL  HYPERIEMIA,  ACTIVE  CONG-ESTION,  DETERMINATION  OP 

BLOOD,  OR  FLUXION. 


This  condition  consists  essentially  of  an  increased  flow  of  blood  to  a part, 
owing  to  a dilatation  of  the  arteries  from  relaxation  of  the  muscular  fibre-cells 
of  the  middle  coat.  The  term  “ increased  vascular  action  ” has  been  often 
applied  to  this  condition,  although  it  is  evident  that  the  only  action  an  artery 
is  capable  of,  viz.  narrowing  of  its  calibre  by  contraction  of  its  muscular 
coat,  diminishes  the  afflux  of  blood.  Determination  of  blood  is  a vital  process, 
often  very  transitory,  and  frequently  occurring  as  a normal  action  in  those 
conditions  of  the  system  in  which,  for  temporary  purposes,  an  increased  afflux 
of  blood  is  called  for  by  particular  organs.  The  turgor  of  the  erectile  tissues, 
and  the  afflux  of  blood  to  the  salivary  glands  during  secretion,  afford  familiar 
examples. 

An  increased  local  supply  of  blood  lies  at  the  bottom  of  most  surgical  pro- 
cesses. No  process  by  which  the  separation  of  dead  parts  is  effected,  or  by 
winch  the  repair  of  wounds  or  ulcers  is  carried  out,  can  occur  without  it 
Every  vascular  tissue  is  susceptible  of  it ; and  in  active  processes  in  non- 
vascular  tissues  it  occurs  in  the  nearest  vessels.  The  Surgeon  often  excites  it 
intentionally  as  one  of  the  most  efficient  of  his  therapeutic  means.  Under 
these  circumstances,  therefore,  it  can  scarcely  be  considered  a disease 

It  is  however,  frequently  associated  with  disease,  forming  as  it  does  an 
essentia]  part  of  all  inflammatory  processes. 

Causes.  The  regulation  of  the  circulation  is  under  the  control  of  the 
sympathetic  vaso-inotor  nerves.  We  have  before  seen  that  stimulation  of  the 
sympathetic  causes  contraction  of  the  arteries  and  local  amemia ; inhibition  or 
paralysis  of  the  sympathetic  causes  dilatation.  Thus  when  the  sympathetic 
nerve  m the  neck  of  a dog  or  rabbit  is  divided,  or  when  in  man  it  ^pressed 
on  by  a tumour  or  an  aneurism,  the  arteries  in  the  corresponding  sideOf  the 

and  mucZ6  f ’ a f °f  blood  takes  place,  reddening  of  the  skin 

deternffli  iHfr  fa°w  m tcmPerature  is  mcreased-in  other  words, 

f i rCSi  The  faction  of  the  vessels  that  occurs  on 
hmereti  r pathetic  is  always  followed  rapidly  by  relaxation  with 
lE!  f fhe  VaS0‘m0t0r  nervcs  may  be  affected  also  by  reflex  stimuli. 
™ iauen!?r{  nerve  Causes  immediate  dilatation  of  the  vessels  in  the 
is  the  or!"  ■ at  nerve.  Another  marked  example  of  reflex  hyperaemia 

urethn  nurl^vT'  ^idne^  t*lafc  often  follows  operations  upon  the 

uretlna,  and  which  may  terminate  fatally.  An  irritant  applied  directly  to  a part 
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may  cause  dilatation  of  the  vessels  in  two  ways,  first,  in  a reflex  manner  by 
actino-  on  the  sensory  nerves  of  the  part;  and  secondly,  by  acting  injuriously 
on  the  arteries  themselves,  and  paralysing  their  muscular  coats.  Ihus,  a 
blister  when  first  applied  causes  redness  by  acting  on  the  sensory  nerves  ; 
but  after  it  has  been  on  some  time,  its  action  extends  sufficiently  deeply  to 
exert  a directly  injurious  influence  on  the  vessels  themselves.  This  latter 
condition  is  a part  of  true  inflammation.  Hypersemia  always  accompanies 
the  exercise  of  function ; occurring  in  glands  during  secretion,  muscles  during 
exertion,  &c.  To  this  class  of  causes  may  also  be  referred  the  various  forms  of 
normal  determination  such  as  erection,  or  the  enlargement  of  the  mammary 
vessels  during  pregnancy.  Lastly,  amemia  of  one  part  may  be  associated 
with  hypersemia  of  another,  contraction  of  the  arteries  in  the  one  causing 
sympathetic  dilatation  of  the  vessels  of  the  other.  Thus  exposure  of  the 
surface  to  cold  may  cause  hypersemia  of  the  lungs,  intestines,  or  kid  neys. 

Symptoms.— The  symptoms  of  determination  of  blood  are  those  that  we 
should  expect  to  result  from  an  increased  quantity  of  blood  rushing  with 
increased  Velocity  through  the  affected  textures.  They  are  as  follows:— 
Eedness  of  a bright  scarlet  hue,  swelling  from  turgescence  of  the  vessels,  heat 
to  the  Surgeon  as  well  as  to  the  patient,  a feeling  of  fulness  and  of 
throbbing,  with  an  increase  in  the  quantity  of  the  secretions  of  the  part. 

Effects  —The  effects  of  simple  hypersemia  can  rarely  he  studied  uncom- 
plicated by  other  conditions.  It  may,  however,  be  broadly  stated,  that  so  long 
V the  walls  of  the  vessels  are  healthy,  mere  increased  flow  of  blood  causes  no 
elil  consequences  in  the  affected  area.  In  all  cases  in  which  it  is  the  result  of 
taStion,  it  is  complicated  by  a greater  or  less  degree  of  true  mflamma- 
tion  When  due  to  division  of  a nerve,  such  as  the  sciatic,  in  which _a 
■ r.  ailq  sensory  as  well  as  vaso-motor  fibres,  it  is  difficult-  to 

determhie  how  much  of  the  effect  produced  is  due  to  the  mere  paralysis  of  the 
determine  now  hypersemia  from  pressure  upon  the 

muscular  coa^ of .^e  1 gome  ^ of  the  face  but  no  actual 

SyZfe  TheV  is  also  in  many  cases  profuse  sweating  of  the  affected  side  of 
m A f.  Tt  o-ives  rise  to  no  tendency  to  capillary  haemorrhage,  provided  the 
the  fac  . o l o.  continued  or  frequently  repeated  determination 

Of  the  capillaries,  and  some  thickening 
Of  blood  g active  hyperaemia  causes  an  excessive  flow 

from  the  same  cause. 


PASSIVE  CONGESTION. 

, . "Passive  Hypersemia  plays  an  important  part  in 

PaSS"p  te  scrim"  “”Scbn,,gcs  a‘„d  acte  M a powerW  pre- 

surgery : it  gives  use  to  sc  consists  essentially  of  accumulation  of 

disposing  cause  of  mflammat  . jfcg  frfle  vctuvn  to  the  heart, 

blood  in  the  affected  par  rom  ™ ‘ j OTeatly  increased  in  quantity,  but  it 

The  blood  in  the  affected  area  « 'm  thc  capiWies,  it  becomes 

" Wh“ the  ci- 


PASSIVE  CONGESTION. 


*45 


culation  in  the  congested  part  becomes  completely  arrested,  stagnation  is  said 
to  occur. 

Causes. — The  force  of  gravity  plays  an  important  part  in  many  cases  as  a 
cause  of  passive  congestion,  especially  in  the  pelvic  viscera,  the  veins  of  which 
are  unprovided  with  valves.  Its  effects  are,  however,  even  more  marked  in  the 
leg  when,  as  the  result  of  disease,  the  valves  have  become  incompetent.  Under 
these  circumstances  the  increased  pressure  leads  to  dilatation  of  the  veins  and 
capillaries,  and  consequently  retards  the  flow  of  blood  through  them.  This 
condition  is  termed  hypostatic  congestion.  The  most  familiar  examples  are 
congestion  of  the  legs  from  long-continued  standing,  and  of  the  posterior 
part  of  the  lungs  of  those  who  have  been  long  confined  to  a recumbent 
position. 

Any  mechanical  obstruction  which  increases  the  resistance  in  the  venous 
or  capillary  circulation  also  gives  rise  to  passive  congestion.  The  obstructing 
cause  in  the  veins  may  be  outside  or  inside  the  vessels — the  former  being  such 
conditions,  as  pressure  of  tumours,  or  of  feces  on  the  pelvic  veins,  partial 
strangulation,  as  in  hernia,  &c. ; and  the  latter,  coagulation  of  blood  in  the 
vein  with  or  without  inflammation  of  its  coats,  as  in  white  leg  or  phlegmasia 
dolens.  Congestion  in  the  capillaries  and  smaller  veins  alone  is  most  commonly 
the  result  of  altered  vital  relation  between  the  wall  of  the  vessel  and  the 
contained  blood  ; it  then  forms  a part  of  inflammation,  and  is  most  properly 
described  with  that  process. 

Again,  resistance  remaining  unaltered,  passive  congestion  may  be  caused  by 
a diminution  of  the  normal  forces  of  the  circulation  which  should  overcome  it. 
Ihus  we  see  congestion  of  the  extremities  in  exhausting  fevers  in  which  the 
propulsive  power  of  the  heart  is  greatly  diminished ; and  the  same  condition 
readily  occurs  in  old  people.  Paralysed  limbs  are  usually  congested  and  cold 
the  congestion  arising  to  a great  extent  from  the  want  of  muscular  contrac- 
tions, which  help  so  powerfully  to  drive  the  blood  into  and  through  the  veins. 

. astlU  the  propulsive  power  being  unaltered,  increased  resistance  may  be 
interposed  m the  arterial  system  and  so  give  rise  to  congestion.  Thus  in 

thefflvesseIs1  of  the  leS  m:l7  he  so  much  narrowed  that,  although 
admitting  sufficient  blood  to  fill  the  vessels  beyond,  the  force  is  so  much 

tfevehi^andrt  lfc  18  rTSb  comPletelF  cxPended  before  the  blood  reaches 
e veins,  aud  thus  partial  stagnation  occurs.  The  most  extreme  cono-estion 

When  * o*  «*  anastano^ 

' ' 1 1 eneSf  becomes  s^denly  obliterated  as  by  embolism.  The  blood- 

piesmie  is  reduced  to  nothing  in  the  area  supplied  by  the  plugged  artery,  while 

pressm-cllex7stsdmS’  T c°mmunicatiuS  capillaries,  in  which  the  normal 

Surffit ant  btnd  G VGSSelS  °f  the  affected  Parfc  become  filled  ^th 

simihr  ! f ’ Ibl  ? at  the  same  time  there  is  ”0  force  to  empty  them.  A 

the  Suronon  ffiT  °1  con^esfcion  is  TG1T  frequently  met  with  bv 

P°rtl0nS  °f  Skin  Whicb  have  bGCU  drived  of  their 
nous  ervsinpl  j 1PP  ^ destruction  of  the  subcutaneous  tissue,  as  in  phlegmo- 
thus  °rTficlal  strumous  abscesses.  The  blue  undermined'  skin 

healino-  hurts  Gver  between  life  and  death  for  months,  delaying 

obtained  ° m ° and  reqidriiig  destruction  before  a cure  can  be 

usually  t 'il -os  t/080  m°  ° much  surgical  importance.  The  first  chaugc  that 
Tor.,  i.  P acc  18  transudation  oi  the  more  watery  constituents  of  the 
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blood  into  the  surrounding  tissue.  Hence  the  spaces  of  areolar  tissue  are 
distended  by  the  effused  fluid,  giving  rise  to  the  condition  known  as 

cedema 

If  the  turgidity  of  the  vessels  be  great  and  their  walls  at  the  same  time 
unhealthy,  rupture  will  occur,  and  hemorrhage  from  the  surface  or  into  the 
substance  of  the  part  will  ensue.  Observations  made  on  the  frogs  loot  aitei 
ligature  of  the  main  yein  show,  however,  that  in  moderately  intense  conges- 
tion, the  red  corpuscles  pass  through  the  walls  of  the  capillaries  into  the  sur- 
rounding tissues,  without  any  apparent  rupture,  by  a process  ot  diapedesis. 
This  may  occur  with  the  passage  of  very  few  white  corpuscles  provided  ie 
vessels  are  healthy.  The  red  corpuscles  that  thus  escape  from  the  vessels 
break  up  and  are  absorbed,  but  some  of  the  altered  blood-pigment  remains 
behind  and  causes  the  grey  pigmentation  of  mucous  membrane  or  the  brown 
colouring  of  the  skin,  which  is  so  characteristic  of  repeated  or  long  continued 

“induration  from  the  growth  of  fibroid  tissue,  chiefly  around  the  distended 
ressels,  is  an  almost  constant  consequence  of  repeated  or  long  continued 
passive  congestion.  But  although  the  affected  part  may  be  increased  in  bulk 
the  normal  tissue  is  atrophied  from  the  pressure  of  the  new  growth.  Perhaps 
the  best  illustration  of  this  process  is  afforded  by  the  nu  mg-l,vcr  that  is 
frequently  found  associated  with  obstructive  disease  of  the  heart.  . It  may  be 
said  briefly  that  the  two  most  marked  post-mortem  signs  of  prolonge 
reneated  congestion  are  pigmentation  and  induration.  , , 

The  most  important  effect,  however,  of  passive  hypereemia  is,  ^ 

lowering  of  the  vitality  of  the  affected  part,  rendering  it  prone  to  inflame  or 
ulcerate  from  slight  causes.  In  congestion,  although  the  part  contains  a great 
excess  of  blood  at  any  given  time,  it  is  not  changed  with  sufficient  frequency, 
and  consequently  the  amount  of  blood  that  circulates  is  really  less  than  natural. 

Symptoms  —Passive  congestion  of  an  external  part  may  be  readily  lecog- 
nis^d  by  the  changes  it  induces  hi  the  colour,  the  size,  the  feel,  the  tempera  Jure, 
^d  thJtoctions  of  the  part.  The  colour  ranges  from  dark  red  to  bluish 
purple  but  if  it  has  been  exposed  frequently  to  previous  attacks  ,.of  conges, 
tion  it  may  be  darkly  pigmented  and  brown  in  colour ; it  is  increased  111  size  : 
if°  the^^gesfcion  is  rehnt  and  acute  it  is  soft  from  oedema,  and  pits  under 
the  pressure  of  the  finger  , if  it  is  old  and  chronic  Urn Tissues ; are  mdunit 
fl-nrl  brawnv  The  patient  is  conscious  of  a hea\  y,  dull,  achm0  sen 
ft  scmS  amomtog  to  pain,  hut  yet  attended  with  uneasiness,  The  tem- 
perature is  never  above,  but  often  below,  the  natural  standard,  and  c 

fm^el"rfdoX““yk  an  internal  organ  may  be  attained  by 
finding  its  size  increased  and  its  functions  modified,  with  a sensation  oi  ueig 
iii  if-  The  symptoms  are  often,  however,  very  obscure.  , 

Treatment.— No  treatment  of  passive  congestion  can  be  succcssfu  uu^ 

“ ssrth^s^^^ 

congeSonTe’  duf^  thcW  sthnulints  and  digitalis 

may  he  of  service  in  relieving  it.  _ . , craantity  of  blood  in  the 

The  next  indication  consists  in  lessening  I • 1.  q.jg . 

congested  part.  The  mere  removal  of  the  obstructs  cause  may  effect 
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but  the  desired  effect  is  often  hastened  by  the  direct  removal  of  blood  by 
scarification,  or  by  the  application  of  leeches.  The  over-distended  vessels  may 

I in  some  cases  be  relieved  by  promoting  a free  secretion  from  the  part,  as  by 
the  administration  of  purgatives  for  portal  congestion.  In  some  parts,  again, 
the  judicious  application  of  pressure  by  means  of  a bandage  will  prevent 
or  relieve  congestion  by  limiting  oedema  and  by  compressing  the  dilated 

I vessels,  and  so  causing  the  blood  to  flow  more  rapidly  through  them,  provided 
the  pressure  be  not  sufficiently  powerful  to  interfere  with  the  current  through 
the  arteries.  With  this  view  elastic  pressure  is  applied  to  support  varicose 
veins  in  the  leg,  and  to  diminish  the  mechanical  hypermmia  of  the  skin  that 
usually  accompauies  them. 

The  third  indication  in  the  treatment  of  congestion  consists  in  constringing' 
the  dilated  vessels  by  the  direct  application  of  an  astringent  to  them  ; thus 
we  apply  nitrate  of  silver  to  congested  mucous  membranes,  and  cold  douches 
to  many  external  forms  of  passive  hypertemia. 

STRANGULATION. 

Strangulation  is  the  obstruction  of  the  circulation  caused  by  a narrow 
circle  of  pressure  acting  both  upon  the  arteries  and  veins,  as  when  a tight 
bandage  is  applied  round  a limb.  Strangulation  may  be  at  once  complete, 
the  circulation  through  both  arteries  and  veins  being  simultaneously  arrested, 
as  in  the  application  of  the  tourniquet.  The  circulation  below  the  band  is  at 
ouce  arrested,  but  no  visible  changes  occur  in  the  part,  nor  would  they  do  so 
till  gaugiene  and  decomposition  commenced.  In  cases  in  which  strangulation 
is  accidental  or  pathological  it  is  more  commonly  incomplete  at  first  ; the 
obstruction  acts  first  011  the  veins,  owing  to  the  lower  blood-pressure  within 
them,  the  flow  through  the  arteries  continuing.  As  a consequence  of  this  the 
phenomena  of  passive  congestion  appear  in  their  most  intense  form ; the  parts 
below  the  constriction  become  gorged  with  blood,  purple  or  black  in  colour, 
cold  and  numb.  There  is  great  swelling,  and  often  abundant  escape  of  red 
corpuscles  from  the  vessels,  or  rupture  of  the  capillaries  with  extravasation  of 
blood.  As  the  part  swells  the  constriction  becomes  tighter,  the  obstruction 
to  the  arterial  flow  increases,  and  finally  circulation  is  completely  arrested 
and  gangrene  sets  in.  J 


INFLAMMATION. 

The  study  of  the  inflammatory  process  is  one  of  the  most  difficult  on  which 
the  Surgeon  can  enter  ; but  the  labour  required  to  master  its  details  is  well 
bestowed,  inasmuch  as  an  acquaintance  with  its  nature,  symptoms,  and  prom-ess 
.gives  an  insight  into  the  greater  part  of  the  Science  of  Surgery.  The  management 
of  inflammation  as  it  affects  different  tissues  and  organs,  and  as  it  in  return  is 
anected  by  various  concomitant  circumstances,  comprises  a great  part  of  the 
^Ies  °.  ’ ljrge°u.  The  theory  of  Inflammation  is  a purely  physiological 

* [ I1,1  10  °&lca  study  ; and,  however  interesting  its  investigation  may  be, 
as  the  discussion  of  this  subject  belongs  rather  to  the  domain  of  General 
aafL  Poetical  Surgery,  it  cannot  consistently  be  entered 

ion  eie  ot  icrwise  than  in  outline.  To  gain  a full  acquaintance  with 
present  state  of  our  knowledge  regarding  the  intimate  nature,  origin,  and 
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progress  of  the  i nflammatory  process,  the  student  must  consult  works  on 
general  pathology,  and  the  writings  of  those  observers  in  this  country  and 
abroad  who  have  made  inflammation  the  subject  of  special  investi- 
gation.* 

Up  to  a comparatively  recent  period  Inflammation  was  regarded  by  all 
pathologists  as  a process  consisting  essentially  of  “ a perversion  of  the  natural 
acts  of  nutrition  of  the  part,”  and  most  regarded  it  as  a condition  of  increased 
activity  of  the  processes  of  nutrition,  if  not  throughout  its  course,  at  any  rate, 
at  its  commencement.  In  1858,  Lister  as  the  result  of  his  observations, 
arrived  at  the  conclusion  that,  from  the  very  earliest  stage,  inflammation  is 
not  an  increase  but  a decrease  of  the  vital  activity  of  the  alfected  tissues. 
This  theory  being,  however,  difficult  to  reconcile  with  the  “ Cellular  1 athology 
of  Virchow,  in  so  far  as  that  system  referred  to  inflammation,  met  with  but  little 
favour  till  after  the  re-discovery  by  Cohnheim  in  1807  of  the  migration  of  the 
white  corpuscles  of  the  blood  from  the  vessels  during  inflammation,  a process 
by  which  the  appearance  of  new  cells  in  an  acutely  inflamed  area  was  fully 
accounted  for,  without  the  necessity  of  supposing  any  increased  activity,  either 
nutritive  or  formative,  in  the  original  tissues  of  the  part  during  the  early 
stao-es  of  the  process.  From  this  time  forwards  all  observations  have  tended 
in  the  same  direction,  until  at  the  present  day,  the  definition  of  inflammation 
o-iven  by  Burdon- Sanderson  in  1870,  would  be  almost  universally  accepted. 

“ Inflammation  is  the  succession  of  changes  which  occurs  in  a living  tissue 
when  it  is  injured,  provided  that  the  injury  is  not  of  such  a degree  as  at  once 
to  destroy  its  structure  and  vitality.” 

Our  knowledge  of  inflammation  is  derived  chiefly  from  observations  of  the 
process  artificially  induced  in  some  transparent  tissue  in  a living  animal.  Ihe 
web  of  the  foot  and  the  mesentery  of  the  frog,  and  the  tongue  of  the  toad, 
have  been  chiefly  made  use  of.  In  order  to  prove  the  fact  that  the  processes 
observed  in  the  frog  are  identical  with  those  that  occur,  under  similar  circum- 
stances, in  mammals,  the  wing  of  the  bat  was  used  by  Paget,  and  more  late  y 
the  mesentery  of  the  rabbit  has  also  been  successfully  experimented  upon. 
Lastly  Hueter,  by  observations  made  on  the  mucous  membrane  of  the  lip, 
showed  that  the  processes  observed  in  man  are  identical  with  those  that  occur 
in  the  lower  animals.  Microscopic  examination . of  prepared  specimens  o 
inflamed  human  tissues  also  shows  appearances  which  are  readily  explained  n 
what  is  seen  to  arise  during  actual  observation  of  the  process  of  inflammation 
* tTic  iVo®* 

If  the  web  of  a frog’s  foot  be  spread  out  and  examined  with  the  microscope, 
the  blood  is  seen  to  flow  in  a continuous  stream  through  the  small  arteries, 
capillaries  and  veins.  In  any  vessel  which  is  of  sufficient  size  to  allow  seve 
corpuscles  to  pass  at  the  same  time,  the  red  corpuscles .flow  in  the  centre  of  the 
stream,  forming  a yellow'  line,  while  on  each  side  of  this  is  a colomless  zone , 

• Till!  following  are  amongst  tlio  most  iin]Ut‘lIlfc  ^ ?r{[59 OKi10ialcliVmaosl,it ’lii vcsVise^to  : — li. 
Information  on  the  process  of  ",fnrtulXttonV  CornU  et  Kanvier.  “Manual  of  Pathological 

“ Lectures  on  Surgical  1 ethology  t'.  h u svst  >m  of  Surgery  " 3rd  edition  : Article  on  “ Inflammation, 
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from  red  corpuscles,  known  as  the  inert  layer.  I11  the  inert  layer  is  seen  an  occa- 
sional white  corpuscle,  passing  somewhat  lazily  along,  with  some  tendency  to 
adhere  to  the  wall  of  the  vessel.  If  from  any  cause  the  stream  be  slow  enough 
to  allow  of  the  individual  red  corpuscles  being  observed,  it  will  be  seen  that  they 
show  no  tendency  to  adhere  to  each  other  or  to  the  wall  of  the  vessel  ; 
although,  as  every  one  knows,  when  removed  from  the  influence  of  the  living 
vessels  they  show  a remarkable  degree  of  adhesiveness,  sticking  not  only  to 
each  other  but  to  every  solid  body  with  which  they  come  in  contact.  The 
arteries  show  constant  slight  variations  in  calibre,  which  are  not  rhythmical, 
and  are  depeudent  on  causes  the  exact  nature  of  which  is  uncertain.  The 
flow  through  the  capillaries  varies  in  rapidity  with  the  state  of  the  artery, 
being  more  rapid  when  the  vessel  is  dilated  and  slower  when  it  is  contracted. 
In  observing  the  foot  of  the  frog,  there  will  also  be  seen  a beautiful  system  of 
branched  cells  containing  pigment-granules,  by  means  of  which  the  animal  is 
able  to  change  the  tint  of  his  skin.  When  the  pigment  is  collected  into  a 
closely  packed  mass  round  the  nucleus  of  the  cell,  the  frog  is  pale  ; when  it  is 
diffused  evenly  throughout  the  whole  cell,  the  animal  becomes  of  a darker  tint. 
These  variations  of  tint  occur  under  the  influence  of  light,  the  frog  becoming 
pale  when  exposed  to  bright  light  and  dark  under  the  opposite  condition. 
Thus,  then,  in  the  healthy  web,  there  are  three  phenomena  of  easy  observation, 
which  indicate  the  vital  activity  of  the  tissues,  the  want  of  adhesiveness  of  the 
coipuscles,  the  variations  in  the  calibre  of  the  artery  and  the  movement  of  the 
pigment  cells.  rl  here  is  yet  another  sign  of  health  which  is  not  to  be  observed 
v ith  equal  ease,  and  that  is  that  the  capillaries  allow  no  more  serum  to  exude 
thiough  their  walls  than  is  necessary  for  the  healthy  nutrition  of  the  sur- 
lounding  tissues,  and  the  amount  is  such  that  any  excess  can  be  readily 
drained  away  by  tire  lymphatics. 

Supposing  now  that  some  irritating  substance  be  applied  to  the  web,  the 
normal  phenomena  just  described  will  be  disturbed  proportionately  to  the 
potency  of  the  irritant  employed,  or,  in  other  words,  to  the  degree  of  injury 
done  to  the  tissues.  The  immediate  effect  of  such  an  injury  is,  in  most  cases, 
^dilatation  of  the  arteries,  with  an  increased  flow  of  Mood  to  the  area  injured. 

I his  is  spoken  of  as  determination  of  blood  to  the  part,— active 
hypersemia,  active  congestion— or  fluxion.  Some  irritants,  such  as 
ammonia  or  mechanical  violence,  cause  contraction  of  very  short  duration, 
;;“rcedes !he  dllafcafcl0n>  but  this  is  always  of  brief  continuance  and  of 
of  bln  iVT1  anGC' , widening  ol  the  artery  allows  a greater  quantity 
for?  m°  flowmto  fche  caPmai’ies  which  consequently  become  dilated  in  their 
e^ihHH6  ""“I  flow.  °f  bl00d  ^onsh  them  is  accelerated  , lastly 

of  the  fbn 10U  wiGndS  1°  ?e  Tein-  Ifc  wouW  seem  afc  first  sight,  that  dilatation 
of  the  nrm  S 11  onp  which  the  blood  is  flowing,  would  lead  to  a slackening 

the  dilm  ? rat  iei’  ihaU  fc°  “ mcreased  rapidity  of  flow ; and  so  it  would,  if 

not  fi  t on  °c,currcd  equally  in  arteries,  capillaries  and  veins, -but  this  is 

Bornetimp«Se'  i.  1Gsma  arteries  are  capable  of  very  great  variations  in  size, 
times  thP!,COnvlaC.mff  a most  to  obliteration  and  at  others  expanding  to  many 
of  nronorfim”  'f  ! )ie’  . ddc.  capillaries,  on  the  other  hand,  arc  capable 
purely  nn<s«;  ^ f 1TlUC  1 css  dilatation,  and  such  widening  as  does  take  place  is 
relaxation  mm/111  a conserJucnce  °f  the  increased  pressure  caused  by  the 
capillaries  it  K 1G  i-11  teile8,  ^ ^'C  aidei7  in  a dilated  state  will  admit  to  the 
UPP  les  times  the  quantity  of  blood  it  allows  to  pass  when 
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contracted,  but  the  combined  sectional  area  of  the  capillaries  is  increased  only 
by  a fractional  part.  It  is  evident,  therefore,  that  the  rapidity  of  the  flow 

must  be  increased  , , 

The  cause  of  the  arterial  dilatation  is  twofold.  _ It  has  been  shown  by 
experiment  that  irritation  of  a sensory  nerve  causes  dilatation  of  the  arteries  in 
the  whole  area  supplied  by  that  nerve.  This  is  a purely  ^ex  Phe^on. 
Part  therefore  of  the  dilatation  is  due  to  this  cause,  and  is  not  accurately 
limited  to  the  area  injured.  In  the  injured  area  itself,  however,  the  dilatation 
is  due  to  the  direct  effect  produced  upon  the  vessels  of  the  part  by  the  in] my 
Jhat  has  caused  the  disturbance  ; here  the  muscular  tissue  of  the  small  arteries 
is  paralysed.  That  this  is  so  is  further  shown  by  the  fact  that  the  degree  o 
the  dilatation  is  fixed  and  uniform,  all  those  variations  before  mentioned 

occurring  in  health  being  absent.  « . ., 

If  the  irritant  applied  to  the  web  of  the  frog’s  foot  he  more  powerful  it 
will  be  difficult  to  observe  either  the  stage  of  contraction,  * to 

occur  or  the  stage  of  dilatation  with  increased  rapidity  of  flow,  for  before 
the  microscope  can  be  brought  to  bear  on  the  web,  the  circulation  will  iav 
i third  change.  The  vessel  will  be  dilated  as  widely  as  possib  e, 

buW/5  flow  of  blood,  instead  of  being  increased  in  rabidity,  will  be  retarded  or 
^m  lreld:  In  oiler  to  observe  the  development  of  this  state  of  the  m- 
dilation  with  greater  accuracy  the  mesentery  of  the  frog  must  be  “ade 
of  and  no  further  irritation  than  exposure  to  the  air  be  applied.  In  • 
mesentery  properly  prepared  and  protected  from  needless  sources  of  matation, 
the  retardation  of  the  blood-stream  may  be  delayed  for  many  hours.  Com  i- 
nt  wfrh  the  first  signs  of  retardation  of  the  blood-stream  a change  * 

observed  in  idle  X an 

Se  inert  layer.  It  is  not  surprising,  therefore,  that  the  firs  sign  o 

SBSSBi |§§§iS 

fails,  the  red  corpuscles  also  begin  to  become  anested  the 

forming,  m tno  n d>  J arrested  : a condition  known  as  stasis, 

recognised.  All  cn  “ , , ciio-ht  movement  forward  may 

Immediately  before  stasis  becomes  complete  a slight  moicme 
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be  noticed  with  eacli  systole  of  the  heart,  followed  by  a return  of  the  corpuscles 
to  their  former  situation  during  diastole,  an  appearance  to  which  the  name  of 
“oscillation”  is  given.  The  time  occupied  in  the  development  of  complete 
stasis  is  entirely  dependent  on  the  nature  of  the  injury  which  causes  it.  It 
may  be  induced  instantaneously  by  the  application  of  any  strong  irritant  to 
the  web  of  a frog’s  foot ; while,  in  a carefully  tended  mesentery,  its  advent  may 
be  delayed  for  a whole  day  or  even  longer.  It  is  evident  that  the  condition  of 
stasis  involves  a complete  arrest  of  nutrition  in  the  surrounding  tissues,  which 
must,  unless  relieved,  inevitably  end  in  their  death  before  long.  Should  this 
occur,  the  liquor  sanguinis  which  still  remains  in  small  quantity  amongst  the 
closely  packed  corpuscles  coagulates,  and  stasis  becomes  converted  into 
thrombosis  ; that  is  to  say,  plugging  of  vessels  with  coagulated  blood.  On 
the  other  hand,  should  the  tissues  not  be  injured  beyond  recovery,  the  condition 
of  stasis  gradually  passes  off  ; at  first  some  oscillatory  movement  is  noticed  ; 
then  a few  of  the  corpuscles  at  the  margins  begin  to  break  away  into  the 
blood-stream,  and  finally  they  all  seem  to  lose  all  tendency  to  stick  to  each 
other  or  to  the  vessel,  and  move  off,  and  the  circulation  gradually  resumes  its 
normal  character. 

The  retarded  flow  and  stasis  are  degrees  of  the  same  condition,  and  it 
remains  now  to  consider  the  causes  which  bring  it  about.  In  the  healthy 
state  of  the  circulation,  as  before  stated,  the  corpuscles  show  no  tendency  to 
adhere  to  each  other  or  to  vthe  walls  of  the  vessels  through  which  they  are 
flowing  ,•  on  the  other  hand,  both  red  and  white  corpuscles  show  a very  con- 
siderable degree  of  adhesiveness  when  removed  from  the  body.  In  sticking 
to  each  other  and  to  the  walls  of  the  vessels,  they  are  therefore  behaving' 
in  the  living  body  as  if  they  were  in  contact  with  dead  matter  ; and  the 
conclusion  derived  from  this  is,  that  in  the  healthy  living  tissues  there  are 
forces  at  work,  of  the  nature  of  which  we  are  ignorant,  which  counteract  the 
natural  adhesiveness  of  the  corpuscles  ; but  that  when  the  vitality  of  a part  is 
lowered  by  damage  of  any  kind,  this  power  is  diminished  or  lost,  according  to 
the  degree  of  damage  the  tissues  have  suffered,  and  consequently  the  natural 
adhesiveness  of  the  corpuscles  comes  into  play,  causing  increased  resistance  to 
the  flow  through  the  vessels  and  a corresponding  degree  of  retardation  of  the 
blood-stream.  The  accumulation  of  the  white  corpuscles  is  explained  by  the 
fact  that  they  possess  a greater  degree  of  adhesiveness  than  the  red  ; their  form 
also  favours  their  adhesion  to  the  sides  of  the  vessels.  That  the  change  is  not 
m the  corpuscles  themselves,  nor  in  the  liquor  sanguinis,  is  shown  by  the  fact 
that  if  an  irritant  be  applied  to  a very  small  area,  so  that  a corpuscle  can  be 
watched  through  it,  it  will  be  seen  that  the  adhesiveness  shows  itself  only 
w 11  e tie  coipuscle  is  in  the  affected  area;  the  moment  it  passes  beyond  it,  it 
moves  iec  y on  as  befoie.  I hat  the  retardation  of  the  flow  is  not  the  cause  of 
toe  adhesion  of  the  corpuscles  is  shown  by  the  fact  that,  if  a ligature  be  placed 
*jj 1 ? 10U!K  ^ 10  the  ^'°8'  so  as  to  arrest  circulation  entirely,  no 

; r10!1  ot.  the  corpuscles  to  each  other  or  to  the  vessels  is  observed  till  the 

acs  C?in  k°  ^ose  fcheir  vitality — a condition  which,  in  the  frog,  will  not 
• 011  01  twenty-four  hours.  Cohnheim  attributes  all  the  phenomena  of 

vitfrii-111^  'i!1 1U  ^.rs^  l^ace  t°  molecular  changes,  accompanied  by  loss  of 
in  u-wi"!,  'e  Wa^s  ol  *^c  vessels ; and  probably  in  many  cases  of  inflammation 
wnlU  cn  fr  .'r  source  of  irritation  is  carried  to  the  part  by  the  vessels  their 
ei  nst.  No  doubt  also,  if  the  capillaries  could  escape  in  the  case  of 
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a local  iniury,  such  as  the  application  of  mustard  to  the  wch  of  a frog’s  foot, 
the  vascular  phenomena  of  inflammation  could  not  occur.  But  it  is  impossible, 
even  in  imagination,  to  separate  the  tissues  from  the  capillaries  m vascular 
parts ; and  whether  the  source  of  damage  comes  Bom  without,  or  from  within, 
the  vessels  if  it  is  of  sufficient  power  to  cause  inflammation,  the  surrounding 
tissues  practically  must  suffer  with  the  vessels.  In  the  evpenmcnts  on  ie 
froo-’s  foot.  Lister  showed  that  the  movements  of  the  pigment  in  the  blanch c 
celfs  ceased  whenever  the  flow  in  the  vessels  was  retarded,  proving  that  they 
suffered  equally  with  the  vessels  from  the  effects  of  the  irritant.  . 

Having  thus  traced  the  changes  that  can  be  readily  observed  in  the  circula- 
tion of  an  inflamed  part,  we  must  now  turn  our  attention  to  the  processes 
observed  in  the  surrounding  tissues  and  in  the  walls  of  the  vessels 
themselves.  For  this  purpose  the  web  of  the  frog  s foot  is  not  well  suite c , 
tile  mesentery  of  the  frog  or  tongue  of  the  toed  being  more  eon«tfoi 
observation.  Supposing  the  mesentery  to  have  been  exposed  and  piepaicd  io 
examination  the  first  effect  observed  will  be  the  dilatation  of  the  vessels  ; ju 
If  Zp^reolions  be  taken,  the  vitality  of  the  part  trill  not  for  tap  or  more 
hours'be  sufficiently  lowered  by  simple  exposure  to  the  air  to  cause  remidation 
of  the  flow  By  the  application  of  an  irritant,  it  might  be  induced  instan- 
taneously but  this  would  needlessly  confuse  the  experiment  As  soon  as  re- 
tardation’sets  in,  the  accumulation  of  corpuscles  takes  place  as  before  described. 

If  a small  vein  in  which  the  white  corpuscles  have  arranged  themselves  alo 
its  walls  be  now  watched,  the  following  phenomena  will  be  observed.  An 
individual  corpuscle  being  chosen  and  carefully  watched,  a small  button-lil 
p"o  ectffin  will  be  seen  to  rise  from  the  outer  wall  of  the  vessel  opposite  the 
Lit  to  which  it  is  adhering  ; this  gradually  increases  m size  till  it  becomes 
l hemispherical  prominence  corresponding  in  width  to  the  remainder ■of  the 
coiWe  within  the  lumen  of  the  vein.  As  the  external  part  greases  that 
inside  the  vessel  is  seen  to  diminish  till  the  greater  part  comes  to  he  outad  . 
It  then  assumes  the  form  of  a pear-shaped  body  attached l to ^ 

.nl>  which  finallv  gives  way,  and  the  corpuscle  is  flee  outside  the  ^c.se. 
Whet  the  process  of  migration  is  completed  the  contour  of  the 
unchanged  no  visible  rupture  of  its  coats  being  observable.  The  mi^ate 
oomtscle  is  irregular  in  shape,  can  be  seen  to  shoot  out  delicate  pocawij 
Sffcctions,  which  are  fern  in  again,  ^"detedd 
farther  away  from  the  vessel  in  which  it  formerly day  ^ ™ba  thedave 
blanee  of  these  changes  of  form  to  those  observed  . . the  . mecK  hc^ 
received  the  name  of  “amoeboid  movements  lheuffioe  1 [iroo is  k.  o 
as  migration  of  the  white  corpuscles.  I'.g.  82,  which  MSjmm  mm 

life  by  V.  Horsley,  beautifully  illustrates  ^Xudacfldn  exposed  for  "seven 

the  direction 

£ dssZ—uddTS-  r 

number  represented  m the  dramg,  tlic  ace®  nn  i"=  “ of  the 

£SS£ 

to  admit  of  their  being  seen  as  drawn.  As  lo  D 
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Williams  pointed  out  the  fact  that  the  white  coi'pusclcs  are  present  in 
augmented  numbers  in  the  vessels  of  an  inflamed  part ; but  it  was  Dr. 
Addison,  who,  in  the  same  year,  first  described  the  passage  of  the  white  cor- 
puscles out  of  the  vessels.  This  observation  was  confirmed  by  Dr.  Augustus 
Waller  in  184G  ; but  its  importance  was  but  imperfectly  appreciated  even  by 
those  who  had  observed  it,  and  it  was  in  fact  generally  doubted,  till  Cohnheim 
in  1867,  published  an  accurate  account  of  the  process,  and  pointed  out  its 
importance  in  the  pathology  of  inflammation. 

As  a result  of  this  process  of  migration  of  the  corpuscles,  the  tissues  of  an 


FiSTn2iwr^^nf0+fi.thl  Wh.ite  from  a small  vein.  w.  Wall  of  vessel.  1.  Leucocyte-layer 

blood  corpuscles  ("xial  stream)  ’ ’ ’ “ 4’  Leucoc>’tes  ^ of  migration.  Red 


inflamed  part  soon  become  crowded  with  wandering  leucocytes,  which  may 
accumulate  in  such  numbers  as  to  conceal  the  normal  structures  more  or  less 
completely.  As  the  inflammatory  process  becomes  more  intense,  red  cor- 
puscles also  leave  the  vessels,  finding  their  way  out  chiefly  from  the  capillaries, 
in  the  same  way  as  has  been  already  described  as  occurring  in  mechanical 
ny  perm  mi  a.  The  number  that  escapes  will  depend  very  much  on  the 

degree  of  obstruction  caused  by  the  choking  of  the  capillaries  with  adherent 
coipusc  cs.  J he  migrating  cells  were  at  one  time  supposed  to  find  their  way 
out  by  natural  openings  or  “ stomata,”  which  were  believed  to  exist  in  the 
i inf  , Capillancs  bcfcwecu  the  single  layer  of  endothelial  cells,  of  which 
to  pv‘\eSSC  S aiG  comPosccI-  Although  no  definite  openings  are  now  supposed 
tho  p'.u’.  ^ lfc  18  probab^e  that  the  migrating  corpuscles  do  pass  out  between 
in  Hin  S.’  uatural  adhesion  of  which  to  each  other  is  lessened  by  changes 
ce«s  ' T|SWfJ!  " ;ibs>  which  form  an  essential  part  of  the  inflammatory  pro- 
and  whit  ° m?6  causes  the  escape  of  the  corpuscle,  differs  with  the  red 
e*  10  ret^  arc  forced  out  by  the  intra- vascular  pressure  only,  being 
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themselves  entirely  passive.  The  white  probably  make  theii  own  waj 
out,  partly  by  their  amoeboid  movements,  aided  by  the  pressure  within 
the’vessel.  The  part  played  by  the  intra-vascular  pressure  in  the  migration 
of  the  white  corpuscles  is  doubtless  very  considerable,  for  the  process  has 
been  shown  to  be  arrested  by  a ligature  of  the  main  artery  leading  to  the 
part.  This  does  not  however  prove  that  the  amoeboid  movements  take  no 
part  in  the  process. 

With  the  migration  of  the  corpuscles  occurs  another  process  of  equal 
importance — the  escape  of  an  abundant  liquid  exudation.  It  has  before  been 
stated  (see  Congestion)  that  an  increase  of  the  intra-vascular  pressure,  such 
as  is  produced  by  any  obstruction  to  the  return  of  blood  through  the  veins, 
causes  an  abundant  liquid  exudation  from  the  distended  vessels.  While  the 
vessels  themselves  are  healthy  they  continue  to  act  as  filters  to  the  fluid 
passing  through,  and  the  effused  liquid  contains  little  albumen,  a large 
proportion  of  salts,  and  is  not  spontaneously  coagulable.  In  inflammation, 
the  power  of  filtration  is  diminished,  till  in  the  higher  degrees  the  damaged 
vessels  allow  the  plasma  to  pass  through  almost  if  not  absolutely  unchanged. 
Inflammatory  exudation  is  therefore  much  richer  in  albumen  than  the  simple 
transudation  from  pressure,  and  is  spontaneously  coagulable.  Its  ready 
coagulability  is  due  not  only  to  its  containing  a larger  proportion  of  hbn- 
nooen  but  to  the  presence  in  it  of  the  white  corpuscles  which  contain  the 
other ’elements  necessary  for  coagulation— the  “fibrin-ferment  and  e 
fibrinoplastin.  As  this  exudation  takes  place  into  tissues,  the  vitality  of 
which  is  lowered  by  the  damage  done  to  them  by  the  cause  of  the  inflam- 
mation, to  such  a degree  that  they  are  behaving  for  the  tune  being  as  dead 
matter,  all  the  essentials  for  coagulation  are  present,  and  the  inflammatory 
effusion  tends  to  coagulate  in  the  affected  area.  In  the  process  of  coagulatio 
a certain  number  of  the  migrated  white  corpuscles  break  up,  yielding  then 
ferment  and  fibrinoplastin  to  form  the  coagulum;  but  the  vast  majority 
remain  unchanged  entangled  in  the  meshes  of  the  fibrin.  The  coagulated 
exudation  contracts,  just  as  the  ordinary  blood-clot  does  out  of  the  body,  and 
the  serum  finds  its  way  by  the  lymphatics  back  into  the  circulation, 
vpmainino-  clot  entangling  in  its  meshes  the  innumerable  wandering  leucocytes, 
tcatrfnflaxnniatory  lymph,  which  distends  the  spaces  of  the 
tissue  in  which  the  exudation  has  taken  place.  The  formation  of  this  lnflam 
matory  lymph  is  limited  to  the  area  of  inflammation,  for  any  of  the  etllJs 
honor  sano-Lis  which  soaks  beyond  the  area  into  the  surrounding  heal  by 
tissues  wifi  no  longer  tend  to  coagulate,  but  will  dram  oft  by  the  tymphatics 
and  return  to  the  circulation.  The  same  will  happen  with  any  migrating 
Wes  which  wander  beyond  the  area  of  inflammation.  If  the  e*ud tmnis 
nhmulant  the  lymph-spaces  for  some  distance  round  the  centie  f i > 
Snots’  tended  With  fluid,  and  thus  is  produced  the  «dem.wh.ch 
accompanies  all  acute  inflammatory  processes.  The  amount  of  «udaUon 
DXned  part  is  very  considerable.  Experiments  on  annuals  hare  she 
that  the  amount  of  lymph  returning  through  the  mam  What.c : turn 

that 

““  atl  cl"  the  Sues  of  the  aflcctrf 
part  has  teen  the  subject  of  much  discussion,  and  cannot  men  jo  « - 
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be  finally  settled.  It  was  shown  by  Lister,  in  1858,  that  in  the  area 
exposed  to  the  action  of  an  irritant  every  indication  of  life  is  in  abeyance 
during  the  most  acute  stage  of  the  resulting  inflammation.  The  muscular 
coats  of  the  arteries  cease  to  show  the  irregular  contractions  seen  in  health, 
the  pigment-cells  in  a frog’s  foot  no  longer  exhibit  their  peculiar  changes,  and 
the  blood  flowing  through  the  part  behaves  as  if  in  contact  with  dead  matter. 
He  thus  sums  up  the  conclusions  to  which  his  observations  led  him.  “ It 
appears  that  the  various  physical  and  chemical  agents  which,  when  operating 
powerfully,  extinguish  the  life  of  the  constituents  of  the  animal  body,  produce 


by  a somewhat  gentler  action  a condition  bordering  upon  loss  of  vitality, 
ut  quite  distinct  from  it,  in  which  the  tissues  are,  for  the  time  being,  in- 
capacitated for  discharging  their-  wonted  offices,  though  retaining  the  faculty 
£retnnm,g  afterwards,  by  virtue  of  their  own  inherent  powers,  to  their 

nrnb'npf  1 ” ° 'viv  Prm  ided  the  irritation  have  not  been  too  severe  or 
protracted.  I his  theory  alone  was,  however,  unable  satisfactorily  to  account 

tba  pff0TTanCe°f-  amdfcltudeof  new  cells  il1  tissues  still  suffering  from 
rnnrnt-;  *1°  ° 1 *!*  lnJmy»  ail(t  yet  the  microscope  shows  that  this  forms  an 
mopl  \vi>wi  ° <lClUC  111  finnomation . Consequently  Lister’s  theory  did  not 
romnaoloa  . 6 ''l.(:ccl^;luce  it  deserved  ; and  until  the  migration  of  the  white 
according  |vas  c ’^rered  by  Cohnheim  in  18G7,  the  process  of  inflammation, 
oup  of  itipr  ° ° ular  Ethology  of  Virchow,  was  regarded  as  essentially 

the  now  ■ o' nutnfcivo  an(f  formative  activity  of  the  inflamed  tissues.  All 
■e  s ueie  supposed  to  be  formed  by  the  rapid  proliferation  of  the 
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original  elements  of  the  affected  tissues.  The  discovery  of  the  migration  of 
the  white  corpuscles,  however,  fully  accounted  lor  the  appearance  oi  the  new 
cells  in  the  inflamed  area,  without  necessitating  the  improbable  assumption, 
that  iniury  to  living  tissues  immediately  increases  their  vital  activity. 

^The  changes  which  occur  in  the  tones  as  the  result  of  mflamnmtion  have 
been  observed  both  in  vascular  and  non-vascular  structures,  and  both  duiin 
life  and  in  preparations  made  after  death.  .Amongst  noil-vascular  structures 
tire  cornea  may  be  taken  as  the  most  typical,  and  has  most  frequently  teen 
made  the  subject  of  experimental  investigation.  The  cornea  is  composed  of  a 
peculiar  form  of  fibrous  tissue  arranged  in  strata,  between  which  lie  spaces  o 
!m  irregular  stellate  form  containing  corpuscles  corresponding  wit h them 

shane  but  not  accurately  filling  them,  thus  leaving  room  for  the  passatoe  ot 
shape  one  not-  3 *=  blood  plasma  and,  under  certain  condi- 

tions, of  white  corpuscles.  When  the 
cornea  of  any  animal  is  irritated  by 
passing  a fine  silk  thread  through  it, 
there  forms,  before  many  hours  are  past, 
an  opaque  spot  extending  for  a short 
distance  round  the  part  injured.  At 
the  same  time  the  vessels  of  the  con- 
junctiva and  cf  the  sclerotic  become  en- 
-7W  gorged  with  blood.  If  the  cornea  be 
7W  cut'out  and  examined  about  sixteen  to 
twenty-four  hours  after  the  injury,  in 
the  inflamed  area,  instead  of  the  single 
stellate  corpuscle  naturally  seen  in 
each  space,  there  wifi  be  found  a 
group  of  rounded  cells  having  all  the 
appearances  of  white  corpuscles.  Till 
comparatively  recently  it  was  thought 
that  these  were  produced  by  the  divi- 
„ sion,  or,  as  it  is  called,  proliferation,  ot 

. ...  the  original  corneal  corpuscles.  It  has 
since  been  shown  clearly  that  th< 


tbnSwfihTeuioc^s;  A Arterioi e! ' "r!" * v e nuie . since  been  shown  clearly  that  the  appear- 

r>.  Perimysium  infiltrated  with  leucocytes,  n.  nrina  «0  vpnllvnroduced  bv  an  aCCUmula- 
Nerve.  m.  Muscular  Fibres,  cut  across. 


Slliue  uccu  ouui.u  

ance  is  really  produced  by  an  accumula- 
tion of  migrating  cells  in  the  space  in 

wfbcb  the  coi-neei  coi^de  such  31“:^ 

area  of  the  cornea  with  a solution  of  ci  especially  the  auteiior 

the  part  touched,  but  leaves  the  htaous  < Etoorneal  vessels 

homogeneous  lamina,  appaicn  y norma  , Gold-method  showed  that 

was  not  produced.  The  spot  remained  cl  m,  ami  to  ^ “ “ commomcd  ; 
the  cells  around  its  margin  mdenven no *>> W ^ nothing  S.lg- 

tlien  they  shot  out -processes  to  ' “W  “ UC‘  L however,  the  anterior 

gesting  proliferation  of  the  cells  soon  olouded.  the  same 

lamina  was  eaten  throng  i -3  1 ‘ ,,  ,1.,,.  the  corneal  margin,  the  anterior 

occurred  if  (3)  the  £1“^- did  dilate.  In  each 

lamina  remaining  sound,  but  then  the  pc  concealed  the  corneal 

of  the  two  latter  cases,  clumps  of  small  louml 
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cells  ; bub  there  is  no  reason  to  suppose  that  the  corneal  cells  behaved  in 
experiments  (2)  and  (3)  otherwise  than  as  they  did  in  experiment  (]).  We 
must,  therefore,  believe  that  the  new  cells  wandered  from  the  conjunctiva 

I through  the  anterior  lamina  in  (2)  ; and  that  they  migrated  'from  the  dilated 
peri-corneal  vessels  in  (3). 

The  tongue  of  the  toad  has  been  examined  by  Dowdeswell  in  the  Physio- 
logical Laboratory  of  University  College  with  the  object  of  ascertaining 
Avhether  the  fixed  connective-tissue-corpuscles  take  any  part  in  the  for- 
mation of  the  new  cells  which  appear  in  inflammation.  The  details  of 
his  observations  were  published  in  the  Proceedings  of  the  Royal  Society  in 
1870,  and  he  gives  the  following  brief  summary  of  the  results  he  obtained  : 
“ So  long  as  the  circulation  continued,  no  change  whatever  took  place  in  the 
connective-tissue  corpuscles,  either  as  regards  form  or  appearance,  notwith- 
standing that  the  tissue  of  which  they  formed  part  was  beset  with  innumerable 
emigrant  colourless  corpuscles,  or  (to  use  ordinary  language)  was  infiltrated 
with  pus.”  In  some  cases  the  tongue  was  watched  for  eight  or  even  nine 
days. 


The  conclusions  drawn  from  these  observations  are  confirmed  by  the 
microscopic  examination  of  specimens  of  other  inflamed  tissues.  In  fat  the 
leucocytes  are  found  crowding  between  the  fat  cells,  especially  in  the  neffi-h- 
bourhood  of  small  blood-vessels  (Fig.  83)  ; in  muscle  they  accumulate  between 
the  fibres  which  themselves  show  no  change,  unless  the  process  be  very  acute 
and  then  the  alteration  is  in  the  direction  of  degeneration  not  of  growth 
(Fig.  84).  In  bone  the  Haversian  canals  become  filled  with  leucocytes  ; and 
should  the  process  be  of  sufficient  intensity  and  duration,  the  solid  tissue  dis- 
appears before  the  new  cells,  while  at  the  same  time  the  bone-corpuscles  show  no 
change  unless  one  of  degeneration.  Thus  acute  inflammation,  from  whatever 
cause,  and  iu  whatever  tissue  it  may  arise,  is  always  characterised  histoloo-ically 
by  essentially  the  same  phenomena : a passive  or  degenerating  condition  °of  the 
original  tissues  with  an  abundant  infiltration  of  new  cells,  which  are  the  white 
corpuscles  which  have  migrated  from  the  vessels,  and  possibly,  the  desceud- 

vSsef  SUCh  COrpUSCIeS  formed  division  of  the  parent-cells  after  leaving  the 

The  extent  to  which  this  process  of  “cell-infiltration”  will  be  carried  depends 
upon  the  degree  of  damage  done  to  the  tissues  by  the  irritant  which  has 
caused  the  inflammation.  Supposing  the  damage  done  to  be  of  a slight  and 
mporary  character,  the  tissues  speedily  recover  from  the  condition  of 
lowered  vitality  into  which  they  have  been  thrown,  the  vessels  recoverino- 
A,  e 0 ei  Paits-  The  circulation,  therefore,  returns  to  its  normal  state 

iirmiVl16  exi!d;l.tlon  of  ,Plasma  and  migration  of  white  corpuscles  cease  The 
hqiud  exudation  drains  away,  and  such  leucocytes  as  have  found  their  wav 
< longst  the  tissues  either  break  up  and  are  absorbed,  or  find  their  wav  back 

behind  ? permanenfc  cffecfc  of  the  inflammation  is  left 

rCC°VC17iS  ***  °f  - 

110  f RUcl;  scverifcy  thafc  a sma11  portion  of  the 
accumulS^lKndT^’°rit?  ^ that  the  pressure  of  the 

may  have  been  left  in  ,>  > -1  cxudatmn  extinguishes  such  traces  of  vitality  as 

, it  is  evident  that  the  simple  process  of  resolution  is 
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no  longer  possible.  The  same  will  be  the  case  if  the  cause  of  the  inflammation 
be  persistent,  as  an  irritating  foreign  body  lodged  in  the  tissues  Under 
circumstances,  the  exudation  from  the  vessels  and  the  migratio n of  the  "lute 
cornuscles  continue  in  the  inflamed  area,  until  the  leucocytes  become  heaped 
un  and  press  upon  the  original  tissues  of  the  part,  which  now  show  signs  o 
degeneration.  The  fibres  of  connective  tissue  become  swollen  and  solcene  , 
and  finally  disappear  amongst  the  leucocytes ; fat  cells  lose  their  oonten is, 
•nid  in  like  manner  are  lost  amongst  the  invading  cells ; muscular  fibres  lose 
their  striation  and  become  granular  the  migrating  cells ‘ ^ 

sarcolemmata,  and  the  original  tissue  disappears  before  them ; the  v esscls 
same  way  become  obliterated  by  pressure  and  lost  in  the  mass  of  new  cells  In 
"r  part  or  tissue  the  maybe  occurring  the  ptocess  , 

*,  m , Liir  Tint  they  are  formed  from  the  cells  of  the  perishing  tissue  s 

ssssssiiiii 

or  into  the  peritoneal  cavity  of  a '™P  absorption  of  the  original  tissues 

the  new  cells  undergoing  changes  continue  and  terminate  in  the 

formed  in  the  place  they  occupi  kt  Jr  coudition  is  brought  about  by 

formation  of  pus  or  suppuratio  • _ tre  of  the  croup  of  new 

the  softening  of  the  intercellular  sn  * ance  nutrition  by  their 

edit.  The  cells  themselves  being  a more  Acular 

mutual  pressure,  undergo  ' -rfis.  Their  protoplasm 

form,  apparently  by  a process  analogous  “g“  ”L  some  of  which  are 
becomes  filled  with  large  highly  e racting  and  can 

fatty  and  soluble  in  ether,  win  e o 1 ■ yyiieu  thus  cleared  the  cell, 

be  cleared  up  b,  the  action  of  “ Contain  a double  or 

which  now  receives  the  name  ot  a t0  bc  lootea 

triple  nucleus.  This  breato  '^rt  at^iertitive  change.  The  fluid 
as  a sign  of  active  growth,  l < , m-med  merely  by  the  softening  of  the 

which  separates  the  pus-cells  is  n kr  subsbuice  which  separated  the 

almost  inappreciable  amoun  o partly  also  by  exudation  from 

heaped  up  leucocytes  m the  inflamed  area , bn  partly  ^ i ^ ^ fluid 

the  surrounding  inflamed  tissues  soa  m ^ ^ drawn  from  an  acute 
come  wandering  leucocytes ; bo  tUt , i tl  ^ f(mnd|  but  with  them 

r"a0™;V*tio7s,«ads  and  forms  an  abscess,  will  he  further 

discussed  under  Suppuration  and  Abscea-  a surface  so  that 

If  the  process  that  lias  just  been  d«ci  bed  sW  result  of 

the  pus  tL  a *■&«»£  “ r,,l  of  Ulceration.  The  process  of 


the  ^ 
inflammation,  w 
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ulceration  is,  indeed,  identical  with  that  of  the  formation  of  a localised 
collection  of  pus.  The  original  tissues  become  infiltrated  with  migrating  cells  ; 
they  then  degenerate,  their  place  being  taken  by  the  rapidly  multiplying 
leucocytes  which  in  their  turn  degenerate  and  break  loose  from  the  surface  as 
pus-cells.  This  will  be  further  considered  under  Ulceration.  In  some  forms 
of  inflammation,  as  will  be  seen  hereafter,  the  process  is  brought  to  an  end  by 
the  death  of  the  affected  part.  This  is  spoken  of  as  the  “ termination  of 
inflammation  in  Gangrene.” 

From  the  above  description  of  the  process  of  inflammation,  it  will  be  seen  that 
the  essential  features  are  the  retarded  flow  in  the  vessels,  and  the  exudation  of 
cells  and  liquor  sanguinis.  The  simple  hypersemia  or  determination  of  blood, 
that  occurs  as  the  result  of  milder  degrees  of  irritation,  cannot  be  looked  upon 
as  constituting  a part  of  the  true  inflammatory  process  ; and,  on  the  other  hand, 
when  the  stage  of  stasis  is  reached,  inflammation  must  soon  be  brought  to  an 
end  by  the  death  of  the  affected  part,  unless  the  circulation  be  restored  by  the 
subsidence  of  the  process.  Acute  inflammation  is  identical  in  all  cases ; it 
may  vary  in  degree,  in  extent,  and  in  termination  according  to  the  nature  of 
the  cause,  and  the  vitality  of  the  tissues  on  which  the  cause  is  acting,  but  the 
process  is  always  the  same.  When,  therefore,  varieties  of  inflammation  are 
spoken  of,  it  must  be  borne  in  mind  that  the  variations  do  not  depend  on 
differences  in  the  essential  nature  of  the  process,  in  so  far  as  the  chaimes 
within  the  vessels  and  the  exudation  are  concerned,  but  are  the  result  ^of 

variations  in  the  cause,  and  in  the  degree  to  which  the  vessels  and  other  tissues 
are  damaged  by  it. 

Causes  of  Lox.AiotATi03r.-The  causes  of  inflammation,  like  those  of  all 
ot  lcr  morbid  processes,  may  be  divided  into  predisposing  and  exciting 

tw  le  *redlsposillg  causes  ma7  be  briefly  said  to  include  every  condition 
that  tends  to  lower  the  vitality  of  the  tissues,  and  thus  to  render  them  less  able 
to  resist  external  injurious  influences.  The  conditions  necessary  for  healthy 

ZTrf  WthTbl 7Ttlj  f0r  a hi^  degree  0f  are’  « abundant 

S f tl  } bl°0d’  conueX1011  with  a healthy  nervous  centre,  periodical 
of  fcSSJ f^ional  activity  and  at  the  same  time  a normal  exercise 
GenS  mflueuces  disturbing  these  conditions  may  be  Local  or 

fl1L°CalrPrediS,P0Sing  Causes.  The  local  conditions  which  interfere  with 
T of  blood  supplied  to  a part,  have  been  already  discussed  under 

Local  Amemia  and  Congestion.  In  Passive  Congestion,  it  white ^mrnemb  red 
that,  although  the  part  habitually  contains  an  excess  of  blood  them  k n 

anectcd  pait,  and  thus  render  it  prone  to  inflame  from  slight  causes 
structdoiw  n°^nexwn  mih  a healthy  nerve-centra  may  be  the  result  of  de- 
“e  to  iteeIVr  f in^  t0  tbe  nerves  1^  from 

condition  is  seen  in  conh-i  t^  ",  !°  beSt  ^lustration  of  the  effect  of  this 

and  paralysis  from  sen  to  8 mg  bara  J’?1S  of  a ®fub  from  cerebral  hemorrhage, 
limb  is  still  in  v-  Sp!!!a  ni.yehtis.  In  the  former  case,  the  paralysed 
avoiding  pressure  fcbe  healthy  spinal  cord,  and  ordinary  care  in 

the  slightest  pressure  oitrifr  r"7  f°rmati.on  of  bed-sores.  In  the  latter  case, 
picssuie  01  irritation  causes  inflammation  rapidly  terminating  in 
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slouffhinw.  Loss  of  connexion  with  a healthy  nerve-centre  is  also  seen  not 
unfrequently  in  oases  of  division  of  the  nhtar  nerve  by  which  the  httle  , 
is  absolutely  cut  off  from  its  nervous  supply.  _ Under  these  oncum 
stances  brave  changes  in  nutrition  are  common,  and  mflammation  is  rcadr  y 

S s Kjrar, 

ff  ^ 

Umbs  of  ten  heal  badly,  and  it  is  this  that  make,  amputate  of  such  members 
"°¥S*  e^Zte  of  the  body  is  susceptible  to  inflammation,  yet  »» 

ttk“mnSrryl  exposed  to  injury,  and  consequently  retire 
more  powerful  causes  to  produce  ■g™m^n.  ^ left  in  a 

When  apart,  at 

"I  — ; “ see  this  in  the  inflammatory  affections 

of  the  eyes  and  joints.  Causes.—’ That . old  age  acts  as  a pre- 
constitutional Predisp  g ,,  necessary  to  say,  the  vitality 

disposing  cause  of  mflamma  ion,  1 ‘ | diminished.  Anything  that 

of  the  tissues  m extreme  age  being ’ ^\q  interfere  with  the  supply  of 
enfeeltes  the  heart's  cwtion ,to  my i J » cause  of  inflammation.  Thus 

blood  to  the  tissues,  acts  as  a ^ 3me  after  great  loss  of  blood,  and  m 
operation-wounds  are  rnoie  pione  ‘ q{  foQ(L - For  healthy  nutrition,  it 

patients  weakened  y _ ong  e be  an  abundant  supply  of  blood,  hut 

is  not  only  necessaiy  that  there J concUtion.  The  blood  may  he 

the  blood  that  is  * * f\Jlc  {ubstame  not  normally  present , or 

rendered  impure  by  the  ad ddwno  / ^ {{ssm_cha)Uje}  orby  the 

by  the  imperfect  elnmna  i f tituenis  The  most  common  and  most 

deficiency  of  some  of  its  nowia  ' .g  .g  fchc  habitual  presence  in  the  blood 
important  of  the  first  class  o > which  can  he  easily  eliminated  or 

of  an  amount  of  alcohol  m excess  of  that  ^c^ition  of  but  too  many  of 

consumed.  This  is  uni  or  innately the  < healthy  country  labourer, 

the  working  classes  esp CC^r  ^ay  consume  and  eliminate  rapidly  a largo 
engaged  in  hard  work  m pm  c a , ' ) M1(ra<red  in  more  or  less  sedentary 

amount  of  alcohol ; but  the  city  w1or?™p,,g11^P apie  to  get  rid  of  the 
occupation  in  ill-venhtated  worWmps,  ^ £ takcs  js  proba- 

alcohol  he  consumes  ; whdeaUhes.  ‘mitics  f„r  drinking  mere 

bly  greater,  as  Ins  wages  me  higher  rad  h U of  oteonic  alcoholism 

abundant.  There  raob. no doubt  ^ ^ [fcascs  of  the  inhata- 

M"^isa,raost  “ ini  “ 
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drinking  ; for,  as  only  a certain  amount  of  food  can  be  properly  digested 
and  assimilated,  excess  above  this  tends  to  interfere  with  healthy  nutrition. 

Chronic  lead-,  mercury-,  and  phosphorus-poisoning  are  other  examples  of  the 
same  class  of  causes.  The  absorption  of  the  chemical  products  of  putrefaction 
from  a wound,  as  we  shall  see  hereafter,  causes  severe  fever ; and  the  rapid 
wasting  of  the  body  that  occurs  in  this  condition,  is'  clear  evidence  of  the 
serious  disturbance  of  nutrition  that  it  gives  rise  to.  It  is  the  experience  of 
all  Surgeons  that  wounds  made  during  septic  fever  are  exceptionally  prone  to 
inflame,  and  generally  do  badly. 

Saccharine  diabetes,  which  of  all  conditions  exerts  the  most  injurious  influ- 
ence on  wounds  and  injuries,  may  perhaps  be  most  conveniently  classed  under 
this  heading;  as  also  may  jaundice  when  due  to  simple  obstruction  of  the  bile 
ducts. 


Amongst  the  causes  of  impurity  of  blood  from  insufficient  elimination  of  the 
normal  products  of  tissue  change,  Bright’s  disease  of  the  kidneys  is  the  most 
important.  Gout  also  is  perhaps  most  properly  included  under  this  heading. 
Both  these  conditions  are  powerful  predisposing  causes  of  inflammation. 
Diseases  of  the  lungs  and  liver  act  in  the  same  way. 

Amongst  conditions  due  to  the  insufficiency  of  some  of  the  normal  constituents 
of  the  blood  is  antenna,  such  as  is  so  commonly  seen  in  young  women  ; and 
here  also  might  be  classed  those  conditions  due  to  a deficient  supply  of  the 
necessary  elements  of  food,  such  as  scurvy,  from  want  of  fresh,  green  vegetables, 
and  the  general  condition  of  mal-nutrition  brought  about  by  deficiency  of 
oxygen  in  the  air  habitually  breathed  and  want  of  food  in  general. 

Lastly,  there  is  the.  constitutional  condition  known  as  scrofula,  in  which 
there  is  a tendency  to  inflammations  occurring  under  the  influence  of  excitim- 
causes,  less  in  degree  than  those  which  affect  healthy  subjects;  but  the 
essential  nature  of  this  condition  is  still  but  imperfectly  known. 

Exciting  Causes  of  Inflammation.— Inflammation  is  usually  said  to  be 
the  immediate  result  of  local  “ irritation f and  the  causes  of  inflammation  are 
t°ken  0f,  aS  “lrntanhr  Irritation  properly  means  excitement 

L-  “ IrffThT COnSnq7,?tlj  the  P^010^  speak  of  tissues  possess- 
m ni liability,  when  a healthy  manifestation  of  functional  activity  can  be 

n uced  by  the  application  of  external  stimuli.  At  the  time  when  inflamma- 
tion was  believed  to  be  an  exaggeration  of  the  normal  activity  of  the  inflamed 
issues  the  cause  that  produced  it  was  very  naturally  spoken  of  as  an  irritant 
\ow  that  inflammation  is  known  to  be  essentially  a condition  of  diminished 
vflal  activity  of  the  tissues  in  the  inflamed  area,  the  term  may  oi  “ ! 

or  persistent!  v\>  ° , i mam  estations  of  normal  function  ; if  more  severely 
may  be  o-jTen  ’ni!  causcs  1(j  death  of  the.  tissue  upon  which  it  acts.  Heat 
about  100°  V h,  aU  C'ifinP  e‘  * tbe  sbl'1  Po  exposed  to  a temperature  of 
as  shown  bvViPvT^  IT-11  s 8imP}e  hypermmia  with  increase  of  normal  function, 
inflammation  ? and  merely  for  a second  causes 
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icr  - Jiot  iron  would,  of  course,  give  rise  to  immediate  death 

ar 
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of  the  part  it  touched.  The  effect  produced  by  an  irritant  will  depend  first,  upon 
the  intensity  of  the  irritant ; and  secondly,  upon  the  powers  of  resistance  of  tlw 

tissues  on  which  it  acts  : thus,  in  the  feeble  tissues  of  a !lDJ» 
which  are  diseased  so  as  to  bring  the  supply  of  blood  below  the  normal 
standard,  inflammation  is  readily  induced  by  slight  causes.  It  has  a _ y 
been  stated,  that  insufficient  supply  of  blood  acts  as  a powerful  predisposing 
ZZot  inflammation  ; the  complete  arrest  of  the  circulate 
a sufficient  length  of  time,  acts  as  a direct  exciting  cause,  lh  s uas  shown 
by  Cohnlieim  in  his  well-known  experiments  on  the  tongue  of  the  log  an 
Z the  ear  of  the  rabbit.  If  the  ear  of  the  rabbit  be  emptied  of  blood,  and  a 
temporary  ligature  applied  at  its  base,  the  effect  produced  is  proportional  to 
Sime  during  which  the  ear  is  kept  bloodless  ; if  this  be  a few  hours  only 
temporary  hypermmia  alone  results,  with  perhaps  slight  swelling  ; if  about 
Se  homsflbe  ear  becomes  greatly  swollen,  there  is  retarded  flow  in  the 
vessels  with  abundant  inflammatory  exudation,  and  the  tissues  become  infil- 
trated with  migrating  white  blood-corpuscles  ; if  the  ear  be  kept  bloodless 

^ritalfly^  lost  the  blood  refuses  to  enter  it,  the  corpuscles  imme- 
tfll  its  Vitality  is  t,  t^  ^ blocking  them  as  in  inflammatory  stasis  so 

diately  cliokn  & de°ree  of  inflammation  can  be 

STAwW*  the  ear  is  kept  bloody. 

CohXt^ ^ showed  also  that  after  the  ear  has  been  bloodless  for  a time  suffi- 
Ooh^eim  sno  vitality,  slight  injuries  cause  a higher  degree 

f “t  arrested  by  the 

tense  to  sucli  an  exieuu  TiPPPRsitatine-  amputation  at 

pressure  of  the  makL^udsions  into ’tire  amputated  limb,  a most 

the  shoulder-]  oint.  On  mak  g streamed  from  the  sub- 

abundant  inflammatory  exuda  ion,  game  plieilomena  are  observed  in  strangu- 

cutaneous  tissues  and  muscles.  that  in  complete  strangulation,  even 

r s*  £ -r  f ---  ^ 

“So" 1 r^ut  s 

^ot  mauifest  — « 

tie  circulation  is  re-established  in  the  sta »,gu Me P«t  Mamma- 

Irritants,  that  is  to  say,  injurious  »fluenc- a£ng  chemical, 

tiou  may  be  divided  into  six  groups  : Mechanical,  Fliys 

Organised,  Functional,  and  Nervous.  ^ mechanical 

1.  mechanical  Irritants  may  be  bus  ' < Mn.ment,  ivliich 
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blisters  on  the  feet  or  hands,  (d)  Tension.  Abnormal  tension  acts  both  as 
. a primary  and  a secondary  cause  of  inflammation  ; a tight  stitch,  pent-up 
discharges  in  a wound,  or  obstruction  of  the  duct  of  a gland,  are  all  familiar 
examples  of  tension  acting  primarily  as  a cause  of  inflammation.  As  a 
secondary  cause  it  is  still  more  important,  as  it  comes  into  play  to  a greater 
or  less  degree  in  all  inflammations  as  a consequence  of  the  dilatation  of  the 
vessels  and  the  exudation.  In  an  acute  abscess,  it  is  the  tension  produced  by 
the  accumulation  of  fluid  that  causes  the  persistence  of  the  inflammation, 
which  subsides  more  or  less  completely  as  soon  as  the  pus  is  let  out.  It  is' 
partly  the  diminution  of  tension  by  emptying  the  over-distended  vessels  that 
gives  relief  hi  elevation  of  an  inflamed  part ; in  fact  it  will  be  seen  hereafter 
that  the  relief  of  tension  is  one  of  the  chief  objects  in  the  treatment  of  almost 
every  inflammation. 

2.  Physical.— Under  this  heading  are  included  heat,  cold  and  electricity. 
The  effects  of  the  two  first  are  too  familiar  to  require  further  explanation. 
Electricity  acts  as  a cause  of  inflammation  only  when  it  gives  rise  to  decom- 
position of  the  tissues  by  electrolysis. 

o.  Chemical.— All  strong  acids  and  allcalies  and  innumerable  salts,  such 
as  corrosive  sublimate,  chloride  of  zinc,  &c.,  act  as  irritants  when  applied  to 
the  tissues.  Numerous  natural  products  of  the  vegetable  Icingdom,  such  as 
croton  oil,  mustard,  &c.,  and  some  animal  products,  such  as  cantharides  and 
the  poison  of  various  venomous  reptiles  and  insects,  act  as  more  or  less  power- 
ful exciting  causes  of  inflammation.  The  most  important,  however,  of  all 

bV°f  in'1f,ant®  m.  sul=lcal  Practice  are  the  chemical  products  of 
putiefaction.  It  is  to  the  irritation  caused  by  these  that  the  inflammation 
and  suppuration  which  so  frequently  accompany  open  wounds  are  due  in  the 
great  majority  of  cases  ; and  the  great  improvement  that  has  taken  place  in 
surgery  during  the  last  fifteen  years  has  been  brought  about  chiefly  by  tel  " 
m less  perfect  exclusion  of  this  source  of  irritation.  It  is  necessaiw  tblw 

ellmnos^lnordr'  fir?  HeCessar^  editions  of  putrefaction, 
^composition  01  Putrefaction  of  annual  matter  is  now  universallv  recoo- 

, ft  aS  a proc.esj  °f  fermentation,  the  essential  conditions  of  which  are 

which  have  migrated  from  the  n ^ Vast  number  of  white  corpuscles, 
tory  lymph  or  %Ztic  1 fonnil,S  S0‘Called 

lymphatics  or  acoumuhtes  in  n ’ " U 6 t le  serum  either  flows  away  by  the 
open  wound  the  plastic  exudatl^^8  natlUal  fco  fc,ie  Parfc-  I"  the  case  of  an 
shall  afterwards  see  the  first  1 <lccimiulates  on  the  surface  and  forms,  as  we 
unless,  from  any  7m  7 f 1 °f  11111011 ; while  the  serum  drains  away, 

the  cavity  of  the  2?°!  “ 10  treafcment,  it  is  allowed  to  accumulate  in 
natural  cavities  of  tf10  1 " 1 U comPouucl  fractures  and  wounds  opening  the 
P^stic  exudatl  f rfl  drailla§'e  « not  always  possible.  The 

be  looked  upon  „„  j-  .p0sc'c.  0 80  iU'S'G  an  extent  of  living  cells  that  it  may 
putrefaction,  Ti  .lssuc’.  and  consequently  incapable  of  undergoing 

Extravasated  blood  . lmv].Be  serum,  which  is  highly  putresciblc. 

’ eltl,cr  m 0*  spaces  of  the  areolar  tissue,  as  in  a bad 
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collodion,  or  the  like.  ,..  tigsues  and  the  fluids  of  the 

most  favourable  to  the  process,  lhe  more  waieiy 

readily  will  it  decompose.  . , +ure  —Experience  shows 

4.  The  maintenajice  of  a certam  temperature  M ^ ^ 

that  the  temperature  of  the  human  body  is  one  mgmy 

process  of  putrefaction  t —The  four  previous  conditions  of 

putre^^tioif  h^ve^ren°uiiivei:8ally  rew^se^  ^ jg  j^tlt^he 

be  said  abnost  to  form  part  of  the  the  process  is 

necessity  for  the  action  of  a ferment  as  the  sta.t.n» & m of  ti!lds, 

amongst  the  modern  discoveries  nised  foments  are  microscopic 

organised  and  non-orgamsed.  M . the  nonrorgamsed  are 

vegetable  organisms  belonging  to  the  c _ * wMch  give  rise  to 

chemical  substances,  such  as  t“^Santnpb whS  they  act.  The 
definite  chemical  changes  m the  special  f fennentation  is  still 

part  played  by  the  microscopic  ^ action  of  particles 

doubted  by  some  observers,  who  ati *te‘bq  certain  « physico-chemical  ” 

of  dead  organic  matter  supposed  to  ben  - ° in  unstable  organic 

changes,  by  virtue  of  which  they  start Tbe  yast  majority  of 
compounds  with  which  they  may  iderin(r  tbe  process  of  putrefaction 

observers  are,  however  now  agi  urescnce'  of  an  organised  and  living 

to  be  a fermentation,  dependen  l ' form  0f  organism  is  usually 

ferment.  In  putrid,  animal  fluids  ^^is  a^ort  rod-shaped  fungus, 
met  with ; but  the  most  important  and  j ^ breadth.  This  is  the  bac- 
the  length  of  which  does  no  excce  f ordinary  purefaction.  The 

terium  termo— supposed  to  be  tne  ^liich  may  be 

minute  round  fungi,  arranged  m groups,  pa  , rod.shaped  bodies  or 
present,  are  not  essential  to  the  process , mfless  Thcse 

bacteria  are  present,  the  ordma  y l ; tbey  deyelope  only  m 

bacteria  arc  true  “saprophytes  o . . in  the  blood-stream  of 

dead  matter,  and  soon  perish amongst  living fungi  are  capable  of 
a healthy  bring  animal.  Many  forms .of  ® tn»e  lwrasites ; and, 
attacking  living  tissues  and  groping  amon  md  |)roV)ably  can* 

a,  under  these  circumstances  they  me  ass  the  part  they  mfest. 

more  or  less  marked  disturbance  in  , . ordinary  bacteria 

they  have  received  the  name  of  The  chemical  products, 

of  decomposition  arc,  ...  tins  ^ are  intensely  irritaM®. 

however,  of  tl,c  process  of  putrefactive  fermentat 
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I excite  inflammation  in  the  tissues  with  which  they  come  in  contact,  and  when 
absorbed  into  the  system  give  rise  to  constitutional  disturbance,  varying  in 
intensity  directly  with  the  dose. 

Assuming,  therefore,  that  the  presence  of  bacteria  is  an  essential  feature  of 
the  process  of  putrefactive  fermentation,  two  views  have  been  held  with 
regard  to  their  action  and  mode  of  origin.  Firstly,  that  they  are  the  direct 
cause  of  the  process,  and  that  they  arise  solely  from  pre-existing  organisms  of 
the  same  kind,  or  their  germs,  which  have  found  admission  to  the  putrescible 
matter  from  without.  This  view,  which  is  known  as  the  “ germ  theory  of 
decomposition,”  is  now  almost  universally  accepted.  Secondly,  it  has  been 
maintained  that,  although  the  microscopic  organisms  are  constantly  present, 
they  are  merely  an  accompaniment  of  the  process ; and  that  putrefaction  occurs 
either  spontaneously  or  under  the  influence  of  a chemical  ferment,  and  that 
during  its  occurrence  the  bacteria  may  be  developed  from  the  dead  matter 
which  is  decomposing.  The  discussion  of  this  question  involves  the  whole 
subject  of  abiogenesis  or  spontaneous  generation— a subject  that  has  occupied 
the  attention  and  exercised  the  ingenuity  of  scientific  men  of  all  ages  and 
countries,  from  the  time  of  Aristotle  onwards,  and  which  is,  perhaps,  as  far 
from  its  ultimate  solution  now  as  it  was  when  he  wrote  on  the  Generation  of 
Animals.  The  full  discussion  of  this  subject  would  be  out  of  place  here,  and 
I must  refer  the  reader  to  the  writings  of  Pasteur,  Lister,  Bastian  and 
Tyndall. 


So  far  as  our  present  purpose  is  concerned,  it  may  be  sufficient  to  state  that 
it  has  been  shown  conclusively  by  Pasteur,  Lister,  Tyndall,  and  others,  that 
putrescible  fluids,  such  as  urine,  milk,  or  hydrocele  serum,  may  be  exposed 
without  undergoing  decomposition  to  air  which  has  been  deprived  of  all  its 
solid  particles  by  filtration,  or  has  been  submitted  to  a sufficiently  high  tem- 
perature, or  to  the  action  of  some  chemical  substance  capable  of  destroyino- 
the  vitality  of  any  living  organism.  Consequently  the  gases  of  the  air  are  not 
the  causes  of  putrefaction.  If  a fluid  which  has  thus  been  kept  from  putrefac- 
tion for  weeks  or  even  months,  be,  at  the  end  of  that  time,  exposed  to  the 
unpurified  an-  for  a few  seconds  no  result  may  follow;  if  for  a few  minutes 
ungi  are  sure  to  make  their  appearance ; but  it  is  by  no  means  certain  that  the 

bG  the  bacterium  termo  aud  that  the  fermentation 
that  follows  will  be  ordinary  putrefaction.  More  commonly  moulds  of  various 

StSS  Tth 1 17  * tIie  airi  be  m0re  thfln  If  the  exposure 

^,dj  01  tbe  au'  vei7  damp,  the  probability  of  the  appearance  of 

T1»  <S»™  from  this  is  that6 the 

E 111  are  ah™ys  floating  in  the  air  in  considerable  numbers,  but 

m tundant’  bufc  Stm  are  present.  The  Lame 
=ffi  i“  hy,  C?fcratmS  the  dust  of  a room  on  a gelatine  cul- 
appear  occasional^  °'i'  a ff  C<  Pofcatoe.  In  a scries  of  cultivations  bacteria 
or  other  cultiviH  W "v  ±Q  IT!0U  C S constantly  develope.  By  exposing  fluids 
that  all  foi-msnf  rf- me-la  t0  ^ ^01'  dxed  times,  it  can  be  clearly  shown 
than  in  tint-  nf  ti  01Samsms  cxlst  much  more  abundantly  in  the  air  of  houses 
If,  instead' nf  nv  ie  oPCI1  country,  and  more  in  great  cities  than  smaller  towns, 
from  any  som-r^T1'”  the  putrescible  fluid  to  air,  a drop  of  unpurified  water 
certainty  nnrl  Zv  G added>  bacteria  make  their  appearance  with  absolute 
chided  that  if lc?iZ  lotion  follows.  From  this  fact  it  is  to  be  con- 
01  18  e BPe°ial  habitat  of  the  ordinary  bacteria  of  putrefaction. 
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Assuming,  therefore,  that  the  bacteria  are  the  cause  of  the  process  of  putre- 
faction, by'  what  means  can  they  gain  access  to  the  putrescible  matter  m 

wounds,  abscesses  or  cavities  containing  animal  fluids  i 7 

Only  two  modes  of  entrance  need  be  considered : 1.1  he  bacteria  might  be 
conceived  to  enter  by  the  lungs  anil  alimentary  canal , and  thus  find  their  way 
into  the  circulation  and  enter  the  dead  matter  from  within,  That  this  mode 
of  entrance  does  not  occur  with  the  bacteria  of  decomposition,  is  evident  nom 
the  fact  that  subcutaneous  accumulation  of  putrescible  fluid  such  as  pus,  or 
serum,  or  portions  of  dead  tissue,  such  as  a part  of  an  organ  cut  oil  from  1 s 
blood  supply  by  a simple  embolon,  do  not  undergo  putrefaction,  it  as, 
moreover,  been  shown  by  experiment  that  the  bacteria  which  cause  ordinal y 
putrefaction,  even  if  injected  into  the  blood  stream,  speedily  perish,  I hat  other 
forms  of  organisms  can  enter  by  this  method  must  be  acknowledged,  unless  we 
are  prepared  to  admit  that  they  are  spontaneously  generated,  for  in  all  acute 
infective  inflammations,  and  in  all  acute  abscesses,  microscopic  organisms  are 
found  at  the  seat  of  disease  even  when  there  is  no  external  wound. 

2 The  bacteria  cere  admitted  directly  from  without.  Of  this  there  can  be  n 
doubt  We  have  already  seen  that  they  are  constantly  present  in  the  an, 
although  not  in  such  vast  numbers  as  was  at  one  time  supposed ; ; they  are 
more  abundant,  however,  in  the  neighbourhood  of  decomposing  ma  tei  as 
a ward  containing  many  wounds  the  discharges  of  which  are  in  a ^ state  o 
decomposition.  They  are  carried  into  wounds,  abscesses,  or  othei  cavities  ly 
the  surgeon’s  hands,  by  instruments,  and  more  especially  by  water,  unless  some 

LX Te  alpted  ^destroy  them.  Still  it  — be 
mind  that  even  when  they  are  carried  mto  the  body,  01  into  a wound,  the 
ordinary  bacteria  of  putrefaction  can  do  no  harm  unless  they  come  ^ contact 
with  dLl  matter.  They  speedily  perish  in  the  blood,  and  they  esert 
influence  on  living  tissues.  Amongst  living  tissues  we  must  class  the  coa 
able  lymph  or  plastic  exudation  that  covers  the  surfaces  ol  a wound;  whil 
the  serum  is  dead  matter.  In  a wound  or  abscess  cavity,  therefore,  u c 1 
perfectly  drained,  they  soon  perish ; and  were  perfect  drainage  always  possible 
we  need  not  fear  the  present  of  bacteria.  It  is,  however,  not  possible  ; and 
cnmenuentlv  according  to  the  germ-theory  of  decomposition,  it  becomes  in 

great  importance  to  exclude  all  bacteria  from  wounds  or 

abscesses,  and  to  destroy  any  which  may  have  found  ^hmssion 
The  bacterium  termo,  the  ferment  of  ordinary 
sinned  body  the  length  of  which  is  under  twice  its  width ; it  exhibits  active 

Jpon  LeouI\Lements,  but  occasionally  a group  of  bactena  ^e  — 
together  by  a jelly-like  substance  which  hunts  or  arrest  their moUom 
Bacteria  multiply,  as  far  as  is  known,  solely  by  division 
cells  (fission),  and  never  by  the  development  of  spores.  They  ’ a& 

5 — 

which  have  the  power  of  growing  like  true  . Jf  sitcs, 

the  animal  body.  Amongst  them  must  1 be "Z^ns),  the 
such  as  the  itch  insect  (acarus  scabiei),  the.chl°®  'tis\ues  and  there 

trichina  spiralis,  &c.,  which  bury  themsc  \ es  m a however,  of  little 

excite  a greater  or  less  degree  of  inflammation.  These  arc,  koweve  , 
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importance  compared  to  the  vegetable  organisms  which  are  now  supposed  by 
the  majority  of  pathologists  to  be  the  direct  cause  of  mauy  forms  of  inflam- 
mation, as  erysipelas,  malignant  pustule,  and  other  specific  affections. 
Assuming  this  theory  to  be  true,  it  is  probable  that  the  inflammation  is  the 
result  of  the  formation  of  irritating  chemical  products  by  a process  analogous 
to  putrefaction  and  fermentation ; still  it  is  important  to  make  a very  clear 
distinction  between  the  effects  of  simple  putrefaction  and  the  inflammation 
caused  by  these  more  potent  organisms.  In  simple  putrefaction  the  irritating 
material  is  formed  as  the  result  of  changes  occurring  in  the  dead  matter  only, 
and  may  be  regarded  as  being  developed  outside  the  body ; and,  when  it  gives 
rise  to  spreading  inflammation,  this  is  due  merely  to  the  chemical  products  of 
the  process  soaking  into  the  surrounding  tissues,  just  as  any  soluble  irritating- 
salt,  such  as  corrosive  sublimate,  might  do ; but  the  irritant  does  not  increase  in 
quantity  amongst  the  living  tissues,  and  its  effects  are  directly  proportioned  to 
the  quantity  developed  locally.  There  is,  in  other  words,  no  infection  of  the 
surrounding  tissues.  With  the  organisms  of  which  we  are  now  speaking, 
however,  the  case  is  different;  according  to  the  germ-theory  of  infec- 
tion, it  is  supposed  that  they  grow  into  the  surrounding  living  tissues, 
and  excite  inflammation  as  they  spread ; they  enter  the  circulation  by  the 
lymph  stream,  or  by  the  blood  vessels,  and  may  multiply  in  the  circulating- 
blood,  giving  rise  to  changes  in  its  composition  incompatible  with  life,  or  they 
may  lodge  in  distant  parts,  and  there  grow  and  set  up  local  inflammation 
similar  to  that  at  the  original  seat  of  disease.  From  their  direct  power  of 
exciting  unhealthy  processes,  these  organisms  are  spoken  of  as  “ pathogenic 
fungi.  They  cause  a true  infection  tooth  locally  amongst  the  tissues  adjoining 
the  part  first  infected,  and  generally  in  the  ■ whole  system.  The  poison  multiplies 
m the  body  of  the  affected  individual,  and  the  effects  it  produces  are  not 
proportional  of  the  quantity  of  the  original  dose  inoculated.  To  inflammations 
arising  from  this  cause  the  term  “infective  ” is  applied. 

The  organisms  which  are  found  associated  with  “ infective  ” inflammations 
are  classed  with  fungi,  being  destitute  of  chlorophyll  and  absorbing  oxvgen 
and  excreting  carbonic  acid.  They  belong  chiefly,  but  not  exclusively,  to  the 
orders  Micrococcus  and  Bacillus.  3 

Micrococci  are  round  organisms,  varying  from  . to  - ' 

1'“°8™'ble  br  the  What  powm  of  the 

icioscope.  They  occur  singly  or  grouped  in  pairs,  chains,  or  colonies 

b°"nd  t0gethf  a fcomogaieom  substance,' 

or.  iDt„  zz™z  z srs 

Wfct'hT  ;ShTC!Fdif ’ tmm  >•«*«**»  in  a*  fact  that  their 

less”  'nil  liW0  6 h7  bf“cltb’  and  that  they  a™  most  often  motion- 
to  justify  inv  fn  ^ 1S,mcic  ^ arbiti'ary,  but  our  knowledge  is  not  yet  sufficient 

baciUuS  is’  ^vever,  of  such  size  that  its 
the  organism  whiehS 'U  without  difficulty,.  namely,  the  Bacillus  anthracis, 
pustule  in  mm  ru  1S  t ie.cause  ol  sP^cn'c  fever  in  cattle  and  of  malignant 
growth  it  miili;  r f C1  ~ atl0n  has  shown  that,  under  favourable  conditions  of 
small  highly  roll*  '?•  3 *j8S1011  llkc  fch°  bacteria ; but  under  other  circumstances 
‘C  mg  dots  appear  in  its  substance,  which  have  been  proved 
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to  be  spores.  These  spores  show  a most  remarkable  power  of  wasting ; heat 
chemical  reagents,  and  drying.  Blood  containing  them  may  b kept ^ dry 
years  without  losing  its  virulence ; it  may  be  mixed  for  weeks  with  the 
Longest  watery  or  oily  solutions  of  carbolic  acid  ^rthout  ^ P0^  ^11^ 
impaired.  Bichloride  of  mercury,  however,  m a one  pec 
speedily  fatal  to  it,  as  also  is  permanganate  of  potash  in  a o pei  cc  . • 

Pasteur  has  also  shown,  that  when  cultivated  in  a medium  unfavourable  to  its 
mwth  it  loses  its  violence  gradually  until  it  can  be  inoculated  into  an 
animal 'with  the  certainty  of  producing  a mild  form  of  the 
sufficientlv  severe  to  protect  from  further  attacks.  I * 7 

or-aninira  has  lately  received  a still  further  impulse  from  the  discovcry  ot 
a badhus  in  tubercle.  The  exact  relation  of  the  organism  to  tuheiculai 
inflammations  is  still  to  be  determined ; but  no  doubt  exists  as  to  its .presence, 

and  that  it  plays  some  important  part  m the  process  can  y 

Tim  tuberck-bacillus,  like  that  of  splenic  fever,  can  develope  spores,  and 

^Mof!"infl— ions  is  that  under 

certain  conditions,  parasitic  fungi  take  up  their  »bofcm»  if* 
body,  frequently  already  imaged  as  in  a ivound  o a the 

in  the  causation  of  infective  processes  in ^wounds  ^J^nce  of 

teaches  us  that  the  hygienic  surroundings  of  the  patient 

the  greatest  importance  in  their  eve  ifce  independent  of  hygienic 

Putrefaction  is,  as  we  all  kno\  , 1 , f t^e  country 

conditions;  a dead  body  wi  1 become  ^ discharges 

just  as  surely  as  in  a in  the  foulest  dwelling  of  the  poor, 
will  putrefy  m a palace  < ' } i discharges  accumulate  ill  a 

Under  the  best  hygienic  conditions  f 1 £^XS£*iou  and  suppura- 
wound  or  in  the  cavity  of  an  open. id  abscess^  local^l an  b 

tion  are  excited  and  union  of  the  wound oi  c ho  lcss  thffll 
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True  infective  processes  in  wounds  are  rare,  even  when  the  discharges  are 
decomposing,  unless  at  the  same  time  the  patient  is  exposed  to  unhealthy  sur- 
roundings. In  private  practice  erysipelas  is  uncommon,  pyaemia  is  scarcely 
ever  met  with,  and  hospital  gangrene  is  unknown,  even  when  no  special 
means  are  adopted  to  prevent  decomposition  of  the  discharges.  If,  however,  a 
number  of  patients  whose  wounds  are  treated  without  antiseptics,  be  crowded 
together,  as  in  the  case  of  the  wounded  after  a battle,  even  if  it  be  in  a 
building  which  has  never  before  been  used  for  such  a purpose,  infective  pro- 
cesses are  certain  to  manifest  themselves.  How  it  is  that  infective  processes 
characterised  by  the  presence  of  a specific  virus  capable  of  transference  from 
one  individual  to  another,  make  their  appearance  under  unfavourable  hygienic 
conditions  is  still  far  from  being  fully  understood.  Assuming  that  the  micro- 
organisms constantly  associated  with  infective  inflammations  really  stand  to 
these  processes  in  the  relation  of  cause  and  effect,  it  has  yet  to  be  determined 
whether  each  form  of  infective  inflammation  is  due  to  a specific  organism, 
constantly  present  in  the  air  or  in  water  and  ready  to  attack  the  patient  when 
the  unhealthy  surroundings  to  which  he  is  exposed,  or  other  causes  of  mal-nu- 
trition,  such  as  prolonged  wound-fever,  or  constitutional  disease,  have  reduced 
his  strength  so  far  as  to  make  it  possible  for  the  parasitic  fungi  to  inyade  his 
body  ; or  whether  simple,  non-pathogenic  organisms  may,  by  growing  in  the 
discharge  of  a wound  rendered  unhealthy  by  putrefaction,  develope  a virulence 
they  did  not  before  possess,  and  so  become  capable  of  invading  the  livin°- 
tissues.  This  subject  involves  the  whole  question  of  the  “ mutability  of  bac* 
tena,”  and  cannot  be  discussed  here.  Suffice  it  to  say  that  Koch  and  other 
observers  have  shown  that,  however  the  organisms  may  acquire  them  virulent 
properties,  and  whatever  may  be  them  origin,  when  a characteristic  organism 
has  been  found  associated  with  a distinct  form  of  infective  inflammation  it 
can  be  transferred  from  animal  to  animal  by  inoculation  and  even  cultivated 
artificially  in  proper  media  outside  the  body;  and  that  generation  after  genera- 

“ the  sam8  form’  an<1  when  inoculated  produces  the 

latfeZw  jyf'®™86  of  pathogenic  organisms  in  the  surroundings  of  the 
of  ZLZZZZlfn  admiflou  t0  the  ajafeni  ? The  direct  inoculation 

i.ifecHon  Z hrf  Z f , ^ ma'M%  °f  8m'gioal  cases-  the  m°de  of 

been  Zw,,  to  ?'  »**«  »*•  «•  air  of  a hospital  ward  has 

cells  til  , !"’  m add,tl0n  t0  fragments  of  clothing,  epithelimn- 

driedfcaL  Zl  w “ *****  1*»  «&.  foments  of 

IF— ^ Wire 

orgMtoTfeSZZZT61'’  “Z  il  is  P°ssible-  “ case  of  pathogenic 
Microscopic  roZntZ1™  Zt  Z, local  SCttt  of  inflammation  from  within, 
inflammations  in  u-1  - a /n  °Und  111  a^  acute  abscesses  and  in  many  infective 
they  have  been  snn  * '7°  1S  n°  °ben  .wounc^ ; and,  unless  we  assume  that 
they  have  fount/ 1-/  aucous  7 generated  within  the  body,  we  must  admit  that 
7 0Wld  thcir  "V*  by  the  lungs  or  alimentarv  canal.  We  have 
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"before  seen  that  this  mode  of  entrance  cannot  be  admitted  111  the  case  of 
the  ordinary  bacteria  of  decomposition ; it  is  equally  certain  that  it  cannot  be 
denied  in  the  case  of  the  organisms  of  infective  inflammations.  . Experience, 
however,  teaches  us  that  it  is  not  by  any  means  common  in  local  injuries  ; for 
the  total  absence  of  organisms  from  a wound  can  be  assured,  with  almost  . 
absolute  certainty,  by  means  calculated  only  to  protect  it  from  the  dust  0 

Lastly,  it  remains  to  be  discussed,  what  is  the  relation  of  ordinary  putrefac- 
tion to  the  development  of  infective  inflammations  ? ....  , 

Ordinary  putrefaction  acts  both  generally  and  locally.  The  invasion  of  the 
living  tissues  by  an  infective  process  may  be  regarded  as  a struggie  between 
the  virus  and  the  tissues,  and  anything  that  lowers  the  vitality  of  the  latter 
will  favour  the  former.  The  putrefying  discharges  irritate  the  parts  with 
which  they  come  in  contact  and  directly  lower  then-  vitality,  as  is  evidenced 
by  the  inflammation  set  up ; and  they  thus  favour  the  invasion  of  the  tissues 
by  the  pathogenic  bacteria.  This  would  be  only  111  harmony  with  the  well- 
known  fact  common  to  the  animal  and  vegetable  kingdoms,  that  feeble 
individuals,  or  feeble  parts  of  an  individual,  are  most  readily  invaded  by 

PaThetMmmation  set  up  by  the  septic  matter  is  accompanied  by  a more  or 
less  abundant  formation  of  pus;  and  so  long  as  suppuration Jasts  we  havem 
the  wound  or  abscess  a medium  in  which  any  pathogenic  funDi  which  m y 

find  entrance  to  it  will  readily  develope.  ■ 

The  contrast  between  a wound  healing  aseptically  by  the  first  intention 
and  one  in  which  septic  suppuration  is  taking  place  on  the  thud  day  is  so 
marked  as  scarcely  to  require  comment.  In  the  former  case  tissues  m a fuU 
state  of  vitality  are  separated  merely  by  a thm  layer  of  plastic  exudation  so 
hro'elv  composed  of  living  cells  that  it  may  fairly  be  regarded  as  living  tissue, 
rit  lS  the  tissues  for  some  distance  on  each  side  are  lowered  m their 

of  the  products  of  putrefaction  and  are  sedated 
from  each  other  by  a fluid  which  forms  one  of  the  most  suitable  media  for  the 
development  of  any  true  infective  virus  that  may  find  admission  to  it, 
^^enerally  decomposition  of  the  discharges  acts  in  two  ways:  first 
depresses  the  patient  by  the  fever  caused  by  the 

of^putref action,  and  thus  Ld 

infective  process ; and  secondly,  it  is  a well-recognisea  10 

SSESs: 

before  pointed  out  (page  10),  the  piocluc  f th at  camiot 
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tional  activity  for  healthy  nutrition,  but  it  is  very  seldom  that  the  want  of 
such  rest  can  act  as  more  than  a predisposing  cause  of  inflammation.  Occa- 
sionally, however,  inflammations  of  joints  or  of  the  eyes  seem  to  be  directly 
dependent  on  excessive  exercise  of  function. 

G.  Nervous  Irritants. — The  part  played  by  the  nervous  system  in  the  direct 
causation  of  inflammation  has  always  been  a question  involved  in  considerable 
obscurity.  That  inflammation  can  take  place,  and  readily  does  so,  in  a part 
completely  cut  off  from  any  connection  with  the  central  nervous  system,  has 
been  proved  by  numerous  experiments  ; in  fact,  such  a condition  has  already 
been  described  as  a predisposing  cause  of  the  process.  The  clinical 
phenomena  usually  given  as  examples  of  inflammation  arising  from  injurious 
influences  transmitted  to  the  affected  part  by  means  of  the  nervous  system, 
are  the  so-called  sympathetic  inflammations  of  the  eye  and  of  the  testicle,  and 
herpes  zoster.  In  the  eye,  it  is  a well-known  fact  that,  when  one  globe  is. 
affected  by  destructive  inflammation  following  a wound,  unless  the  diseased 
organ  is  removed  early,  the  other  eye  is  liable  also  to  become  inflamed.  The 
latest  observations  tend  to  prove  that  the  inflammation  in  such  cases  in 
reality  spreads  from  one  eye  to  the  other  by  direct  extension  along  the  optic 
nerve  to  the  commissure.  Gonorrhoeal  inflammation  of  the  testicle  is  in  like 
manner  now  usually  regarded  as  a direct  extension  of  the  inflammation  by 
means  of  the  vas  deferens.  Herpes  zoster  is  an  inflammation  of  the  skin 
arising  from  no  known  external  cause,  and  usually  limited  to  the  area  supplied 
by  a single  sensory  nerve.  In  this  case  we  can  scarcely  doubt  that  the  cause, 
whatever  it  may  be,  acts  in  some  way  through  the  nerve.  Although  it  is 
difficult  to  prove  that  the  nerves  take,  ordinarily,  any  active  part  In  the 
causation  of  inflammation,  there  is  no  doubt  they  exert  an  important  in- 
fluence on  its  progress  by  their  controlling  influence  on  the  circulation. 
Irritation  of  a sensory  nerve  is  known  to  cause  dilatation  of  the  vessels  in  the 
whole  area  supplied  by  the  nerve ; and  the  painful  stretching  of  the  nerves  in 
inflammatory  tension,  by  causing  such  a dilatation,  increases  the  blood  pressure 
in  the  inflamed  part,  and  consequently  augments  the  exudation  and  aggra- 
vates the  tension.  00 

. VarieUes  of  Inflammation.— John  Hunter  divided  inflammation  first 
into  two  kinds,  viz.,  the  healthy  and  the  unhealthy.  “ The  healthy,”  he  says, 

T kmd’  nofc  bein8  divisible  but  into  its  different 
hoahh  I!,10  U''  ;C;dthy’  admifcs  of  vasfc  ™™ty,”  “ according  to  the  kind  of 
S f COnf  0V  Parfcd  He  d*>  divided  inflammation  according 
The  term  the  adhesive>  the  suppurative,  and  the  ulcerative” 

Yearn  so^m11m?  T1Vei  mmation”  haS  taken  for  nea%  one  hundred 
briefly  to  Zf  Vi,?06  m s^cal  kll8'ua8'e,  that  it  will  be  better  here 
temnLrilv  t /dbesive  mflammation  is  the  result  of  an  irritant  acting 
blood-nlasma  anrl  ^ W CR1^C  ,°f  sevcrk7  as  to  cause  exudation  of  almost  pure 
on  the  iniured  a™  ^ tke  corPuscles,  ""'ith  coagulation  of  the  fibrin  in  or 

not  be  of  snoG  ' ^ tku  same  ^me» tbc  damage  done  by  the  irritant  must 

tissue  • nor  °-(l  y as  .^°  causc  the  death  of  any  appreciable  amount  of 

impaired  vitality  in 'll  o°ntlIT  t0  aCt  after  ifc  lias  Pr°duced  the  degree  of 
example  ■ fhP  / 10  vessels  necessary  to  cause  the  exudation.  To  take  an 

livino-  tissnpc  •ama|f  done  by  the  passage  of  a sharp  knife  through  healthy 
inflammation  (.iL^U.,K'!Cld  ,to  develope  in  the  area  acted  upon  the  stage  of 
ac  ensed  by  retardation  of  the  blood-stream,  exudation  of  a 
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congulable  fluid  and  migration  of  white  corpuscles.  _ The  exudation  coagulates 
on  the  injured  surface  and  in  the  spaces  of  the  injured  tissue,  the  fibrin  and 
the  white  corpuscles  remain  forming  what  is  known  as  “ inflammatory  lymph 
and  the  serum  partly  drains  away  and  partly  returns  by  the  lymphatics  to 
the  circulation.  This  inflammatory  lymph,  or  plastic  exudation  as  it  is  bcttei 
called  is  the  material  of  adhesion  in  adhesive  inflammation,  and  if  two 
surfaces  covered  by  it  are  brought  in  contact,  they  adhere  to  each  other.  X e 
knife  can  of  course  act  only  while  cutting  the  tissues  ; the  moment  the  cut  is 
made  the  cause  ceases,  the  effect  only  being  left  behind.  If  no  new  cause  o 
irritation  comes  into  play  (such  as  the  friction  of  the  surfaces  on  each  other, 
or  the  presence  of  foreign  bodies,  or  chemical  irritants  as  putrid  mattei,  per- 
sistently-acting, powerful  antiseptics,  &c.)  the  effect  gradually  subsides  le 
injured  tissues  recover  their  vitality,  exudation  ceases,  the  coagulated  inflam- 
matory lymph  remaining  glueing  the  surfaces  to  each  other,  and  adhesne 
inflammation  is  said  to  have  taken  place.  Should  some  persistent  source  of 
irritation,  such  as  those  above-mentioned  be  brought  into  play  in ^ ^ ™ ’ 
the  exudation  does  not  cease  so  long  as  the  cause  of  irritation  is  acting  con 
.equently  such  “inflammatory  lymph”  as  may  have  been  formed  by  the 
Sn  of  the  exudation,  becomes  sodden  and  softened  by  the  continuous 
flow  from  the  vessels,  and  infiltrated  by  innumerable  migrating  c0^^till 
it  breaks  up  and  flows  away  as  pus,  and  “ suppurative  inflammation  is 
said  to  have  been  developed.  At  the  same  time  that  this  is. taking  place,  the 
tissues  which  form  the  surfaces  of  the  wound,  being  unable  in  consequence  o 
the  presence  of  the  irritant  to  return  to  their  normal  state  of  vitality,  become 
infiltrated  by  innumerable  wandering  cells  which  fill  all  the  spaces  and  pi  ess 

upon  the  original  tissues,  finally  absorbing  them  and  occupying  their  place 

thus  the  surface  of  the  wound  becomes  converted  into  a layer  of  closely  pac 
leucocytes  the  superficial  cells  of  which  are  continually  degenerating,  becomm0 
loosene^anc^  floating  away  in  the  discharge  as  pus-cells  their  place  being 
taken  bv  new  cells  forming  below.  If  the  development  of  this  new  tissue  s 
equal  to  the  disintegration  and  destruction  on  its  surface  pus  continues  to 
flow  awav  but  no  further  destruction  of  the  original  tissues  takes  place  j if  it 
IZZ  l tZotion,  vessels  develope  in  the  new  tissue  and  it  sp«  as 

sSSSS 

SSL  “ absorbed,  and  its  place  occupied  by  the  ctwMleuco- 
in  their  turn  break  down  : %TprSs  °c^e"aX , 
greseive  destruction  of  inflammation  ” is  said  to  be 

m more  severe,  the  inigtath, S « 
perish  before  they  hare  formed  a distinct 

ust  described,  in  which  the  original  tissues  ‘ Lay  themselves 

which  then  break  down  and  melt . away  a pus,  tl  c t ^ 

undergo  direct  disintegration  and  the  P »d^  ° J contain  shreds  of 

of  the  discharge,  which  under  these  “T"®  in  other  words 
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vitality  of  the  affected  part  so  low  that  it  is  incapable  of  resisting  even  mild 
injurious  influences,  the  death  of  the  original  tissue  will  take  place  with  such 
rapidity  that  the  dead  mass  will  be  visible  to  the  naked  eye,  forming  a slough, 
and  the  process  is  then  spoken  of  as  gangrenous  inflammation.  Thus 
there  is  no  sharp  line  to  be  drawn  anywhere  between  simple  adhesive  and 
gangrenous  inflammation.  One  form  merges  into  another,  and  the  effect  pro- 
duced is  proportional  to  the  degree  of  irritation,  and  the  power  of  the  tissues 
to  resist  the  injiu'ious  action  of  the  irritant. 

Inflammations  are  also  frequently  divided,  according  to  their  real  or  supposed 
causes,  as  Traumatic,  when  arising  from  injury,  Strumous,  Sheumatic, 
Gouty,  Syphilitic,  &c.,  and  finally,  when  the  cause  cannot  be  discovered,  they 
are  often  called  idiopathic. 

Perhaps,  however,  the  most  important  distinction  is  into  Simple  localised 
inflammations  and  Spreading  inflammations.  The  simple  localised  in- 
flammations are  due  to  causes  which  act  usually  only  on  a limited  area  and  in 
a temporary  manner.  A spreading  inflammation  is  one  in  which  the  cause  is 
of  such  a nature  as  to  be  continuously  developed  either  in  contact  with,  or  in 
the  affected  tissues,  and  which,  consequently,  extends  more  or  less  widely 
beyond  the  area  first  affected. 

The  most  perfect  example  of  a simple  inflammation  is  that  produced  by  tire 
action  of  a sharp  knife  on  the  living  tissues.  Here  the  cause  is  nearly 
instantaneous  in  action,  and  ceases  as  soon  as  the  cut  is  made.  The  effect  is 
accurately  limited  to  the  area  injured ; and,  unless  some  new  cause  be  intro- 
duced, the  resulting  inflammation  will  not  extend,  and  will  subside  as  soon 
as  the  tissues  by  their  inherent  vital  powers  have  recovered  from  the  injury. 
It  is  familiar,  however,  to  everyone  that  this  favourable  result  is  not  always 
obtained.  In  many  wounds,  the  signs  of  inflammation,  in  spite  of  our  efforts 
to  prevent  it,  extend  more  or  less  widely  beyond  the  injured  area,  and  reach 
their  maximum  intensity  at  the  third  or  fourth  day — a time  long  after  that 
at  v hi ch  tire  tissues  should  have  completely  recovered  from  the  temporary 
damage  done  them  by  the  mechanical  violence  of  the  knife.  It  is  evident 
that  here  there  is  a new  cause  introduced  which  acts  much  more  widely  than 
the  original  injury.  The  inflammation  has  assumed  a spreading  instead  of  a 
simple  character.  The  spreading  character  may  be  due  to  one  of  two  classes 
of  causes.  Either  there  may  be  some  noxious  material  developed  in  the  wound, 
and  m ft  only,  which  soaks  away  into  the  surrounding  tissues,  exciting- 
inflammation  as  far  as  it  extends  ; or  the  noxious  material  which  excites  the 
inflammatory  process  may  have  started  from  the  wound  and  be  developing 
amongst  the  living  tissues  themselves,  and  consequently  be  theoretically 
capa  lie  of  almost  indefinite  extension.  The  former  condition  is  still  a simple 
inflammation,  although  extending  beyond  the  area  first  injured  ; the  latter  is 
a true  infective,  process.  To  make  this  more  clear,  it  will  be  better  to  give 
examp  es  o t esetwo  forms  of  inflammation,  taking  as  before  a wound  as 
-ar,nSP°mt.  a resi1^  °f  bine  simple  traumatic  inflammation  which 
ti  n'fV8  1(j  uccessai7  consequence  of  the  injury,  a certain  amount  of  exuda- 
onHi  !VlCe‘  ^1C  fibrin,  as  before  described,  coagulates  on  the  surface, 
anv  ("n  ni°n  1C  corl)ns<fi°s  ln  its  meshes,  while  the  serum  flows  away.  If  from 
i llllsc  10  SC1  u,n  becomes  retained  between  the  surfaces  of  the  wound,  we 
sm-frippa  1Gsclble  fluid  at  some  degree  of  pressure  in  contact  with  the  raw 
’ anc  un  css  special  means  are  taken  to  prevent  it,  decomposition  will 
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take  place.  As  a result  of  this  process,  readily  di (fusible,  chemical  products 
ure  formed,  possessing  intensely  irritating  properties  ; and  in  consequence  of 
the  slight  degree  of  pressure  to  which  the  pent-up  fluid  is  exposed,  this  noxious 
material  finds  its  way  into  the  surrounding  lymph-spaces,  and  wherever  it 
goes  it  damages  the  tissues  and  sets  up  the  inflammatory  process.  In  this 
case,  however,  the  irritating  material  is  formed  solely  in  the  dead  matter  in 
the  wound.  Experiments  have  shown  that  the  organisms  which  accompany 
and  are  supposed  to  cause  the  process  of  putrefaction  of  dead  matter  are 
innocuous  to  living  tissues,  and  consequently  the  inflammation  will  extend 
only  as  far  as  the  products  of  putrefaction  diffuse  themselves  and  no  further. 
Thus,  although  the  inflammation  spreads  beyond  the  area  originally  injured, 
the  process  is  as  truly  a local  one  as  if  it  were  induced  by  filling  the  wound 
with  arsenic  or  some  other  diffusible  caustic.  Although  the  poison  increases 
in  quantity,  it  does  so  only  at  the  expense  of  dead  matter  in  the  wound  which 

may  be  considered  as  really  outside  the  body. 

The  true  infective  inflammations  are  due  to  the  accidental  intro- 
duction of  a poison  or  virus  which  possesses  the  power  of  increasing  in 
quantity  in  the  living  tissues.  The  effect  produced  is,  therefore,  quite  irre- 
spective of  the  size  of  the  original  wound  or  starting  point  of  the  inflammation. 
Thus  the  prick  of  a needle  in  sewing  up  a body  after  a post-mortem  examina- 
tion may  start  an  inflammation  extending  through  the  whole  arm.  In  an 
infective  process  of  this  kind  the  virus  exists  abundantly  in  the  products  of 
the  inflammation,  that  is  to  say,  in  the  inflammatory  exudation,  and  if  by  any 
means  these  products  are  transferred  from  one  part  of  the  body  to  another, 
they  set  up  a similar  unhealthy  inflammation  wherever  they  may  lodge ; and m 
like  manner,  a similar  inflammation  may  be  started  m another  individual  by 
inoculatiou  of  the  exudation.  The  local  spread  of  the  inflammation  is  due  to 
the  irritating  inflammatory  products  containing  the  ferment-like  poison  finding 
their  way  into  the  lymph-spaces  of  the  surrounding  tissues.  An  infective 
inflammation  may  be  limited  to  one  part  of  the  body,  and  spread  merely  y 
local  infection  as  in  spreading  gangrene  and  phlegmonous  erysipelas;  or  the 
poison  may  be  taken  up  by  the  lymphatics,  and  cause  inflammation  similar  in 
character  to  the  original  process  in  the  nearest  lymphatic  glands  without 
infecting  the  system  generally,  as  in  soft  chancre  and  some  forms  of  dissecting 
wound ; or  it  may  be  carried  throughout  the  body  by  means  of  broken-down 
clots  from  the  veins  of  the  primary  seat  of  disease,  giving  rise  to  local  inflam- 
mation wherever  the  fragments  of  clot  may  lodge,  as  in  some  forms  of  pyemia ; 
and,  lastly,  the  poison  may  enter  the  blood  and  multiply  m it,  giving  1 
a general  infective  process  as  in  septic  infection,  malignant  pustule  (sple m 
fever")  or  syphilis.  The  term  “infective”  is,  therefore,  applied  only  to  dime 
conditions  in  which  the  poison  multiplies  in  the  living  tissues  of  the  b<*A; 
when  the  infection  merely  spreads  locally  without  affecting  the  whole  system 
the  result  is  called  a local  infective  inflammation  ; when  the  poison  enters 
the  system  and  multiplies  throughout  it,  presumably  m the  blood,  the  affection 
S,  oC  of  sis  a « general  infective  process.”  The  multiplmation  of  the 
noison  in  the  body  and  the  effect  produced  not  being  proportional  to 
the  quantity  originally  inoculated,  long  ago  suggested  the  resemblance  of  tl 
““  c^by which  the  poison  is  developed  to  fermentation , and  ...  a large 
number  of  infective  inflammations,  organised  irritants  ill  the  foilii 
pathogenic  fungi,  supposed  to  be  capable  of  acting  as  ferments,  have  been  lately 
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shown  to  be  constantly  present  in  the  inflamed  area.  This  is  the  case  in 
cutaneous  erysipelas,  spreading  gangrene,  malignant  pustule,  glanders,  &c. 
On  the  other  hand,  no  definite  organisms  have  as  yet  been  discovered  in  many 
other  distinctly  infective  processes,  as  syphilis  and  soft  chancres,  and  it  is  open, 
therefore,  to  suppose  that  in  these  cases  the  poison  may  be  an  unorganised 
ferment.  When  a definite  organism  is  constantly  found  associated  with  a 
specific  form  of  inflammation,  and  when  it  retains  its  power  of  inducing  a 
similar  inflammatory  process  if  inoculated  into  a healthy  animal,  even  after 
being  cultivated  in  artificially  prepared  solutions  for  one  or  two  generations, 
the  organism  may  fairly  be  presumed  to  be  the  direct  cause  of  the  inflammatory 
process,  and  the  exact  mode  in  which  it  acts,  though  of  great  interest  scien- 
tifically, is  of  little  importance  to  the  practical  surgeon,  and  need  not  be 
discussed  here.  Such  an  organism  is  the  bacillus  anthracis  of  splenic  fever  in 
cattle,  and  malignant  pustule  in  man ; and  as  this  disease  serves  as  a type  of 
such  processes,  the  reader  is  referred  to  the  chapter  on  malignant  pustule  for 
fuller  information. 

Inflammation  is  also  divided  into  acute  and  chronic,  according  to  its 
intensity  and  duration.  The  symptoms,  terminations  and  effects  that  have 
already  been  described  are  those  which  characterise  the  more  acute  and 
ordinary  forms  of  the  process.  Chronic  inflammation  will  be  described  in  a 
subsequent  pai  t of  this  chapter.  So-called  catarrhal  inflammation  will  also  be 
described  separately. 

Phlegmonous  is  a term  applied  to  an  acute  inflammation  in  which  the 
cardinal  symptoms — redness,  swelling,  heat  and  pain — are  well  marked. 

Inflammations  of  organs  are  also  divided  into  interstitial  and  parenchy- 
matous. By  the  former  term  is  meant  that  the  process  is  either  limited  to  ox- 
most  marked  in  the  interstitial  fibrous  tissue  of  the  organ;  by  the  latter  that 
the  special  structures,  as  the  epithelium  of  glands,  are  the  primary  seat  of  the 

morbid  process,  such  change  as  there  may  be  in  the  interstitial  tissues  beino- 
secondary.  <=> 

Croupous  inflammation  is  a term  applied  to  the  process  when  it  is 
accompanied  by  a firmly  coagulated  fibrinous  exudation,  either  on  the  surface 
of  a membrane  or  the  spaces  of  its  tissue. 

The  Local  Signs  of  inflammation  may  be  referred  to  five  heads:  viz 
1.  Alteration  in  Colour;  2.  Alteration  in  Size;  3.  Modification  of  Sensation - 

Thf firslf  °f  T7T  UVe\  aUd  5‘  Modification  of  Function  of  the  Part  Affected 

t ore  u Dolor e -.  Celsus),  have  been  described  from  time  immemorial  as  the 
°f  inflammati0-  Certain  of  these  condit”t  oc^rn- 

inflammation  b^ftT/*7  he™°M. to Sefcher>  without  the  existence  of 
distinctly  k,  ,,  ! 5“  peCullfir  Sronpmg  together  of  them  all  that  most 

relative  Lcnsftfnf  i f Pm5enCe  °f  this  Pathological  condition.  The 
is  the  scat  of  the  infl  c ™n°es  vane.s  greatly,  according  to  the  tissue  which 
and  of  the  skin  H :|™U‘11011;  thus,  111  inflammation  of  mucous  membranes 
tho^owt^ehSdtrtlOUm  COlOU1’  is  most  marked;  in  inflammation  of 
^vhen  a fibrous  H ’ ^angc  111  size  always  attracts  special  attention;  and 

must  not  be  foro'Stcu'^mi-eT^1!^^  SCnsiblIit-F  becomes  greatly  increased.  It 
especially  pain  and  heat  ^ °nG  0r  ofcber  of  tbese  siS'ns  ma7  be  absent, 

tion  of  Colour  is  invariably  a local  sign  of  inflammation,  and 
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one  of  the  earliest  and  most  striking;  parts  that  are  naturally  perfectly 
pale,  as  the  ocular  conjunctiva,  assuming  the  most  vivid  red  colour  when 
inflamed.  The  redness  is  due  to  the  dilatation  oi  the  \ csscl s and  the 
accumulation  of  red  corpuscles,  and,  in  very  acute  inflammations,  partly 
to  the  escape  of  the  red  corpuscles  from  the  vessels.  The  redness  of  acute 
inflammation  varies  with  the  intensity  of  the  process.  Where  there  is  merely 
determination  of  blood  it  disappears  completely  and  readily  on  pressure  with 
the  finger,  returning  again  with  the  greatest  possible  rapidity  the  moment 
the  finger  is  removed.  When  the  circulation  is  retarded,  the  redness  dis- 
appears and  returns  more  slowly,  and  a few  red  spots  may  remain  unaltered 
by  pressure.  These  are  either  points  at  which  the  process  has  reached  the 
stao-e  of  stasis,  or  at  which  red-corpuscles  have  escaped  from  the  distended 
capillaries  into  the  surrounding  tissues.  The  tint  of  the  redness  varies  also 
according  to  the  activity  of  the  circulation  through  the  inflamed  area.  \\  lien 
the  flow  through  the  vessels  is  free  and  rapid,  the  inflamed  surface  assumes  a 
brio-ht  scarlet  tint ; but  where  there  is  a teudency  to  stagnation,  either  from 
the&feeble  state  of  the  patient’s  circulation,  or  from  the  inflammation  having 
approached  the  stage  of  stasis,  the  colour  becomes  a dull  purple.  The  change 
from  brio-ht  red  to  dusky  purple  is  well  seen  in  phlegmonous  erysipelas,  v hen 
the  circulation  through  the  inflamed  skin  becomes  impeded,  and  gangrene  is 
threatenino-.  After  acute  inflammation  it  is  frequently  weeks  or  even  months 
before  the  vessels  regain  their  normal  tone,  and  until  this  has  taken  place,  a 

certain  degree  of  redness  will  remain.  . . n 

Redness  is  not,  however,  a constant  appearance  m inflammation.  In  non- 
vascular  parts  it  occurs  in  the  nearest  vascular  tissues,  and  not  in  the  part 
actually  suffering  from  inflammation.  In  inflammation  of  the  iris  the 
dilated7vessels  are  concealed  by  the  pigment  and  the  change  of  tint  is  from 
the  natural  brownish  or  bluish  colour  to  a greyish  or  greenish,  m consequence 
of  a yellow  tinge  given  to  the  aqueous  humour,  by  the  serous  exudation 

1U The"  redness  of  inflammation  disappears  more  or  less  completely  after 
death  Where  there  has  been  escape  of  the  red-corpuscles  red  spots  remain, 
S;  rise  to  the  appearance  known  as  “punctiform  redness.  ’ In  septicemia 
Svannia  and  malignant  forms  of  the  acute  specific  diseases  the  red  corpuscle, 
break  up  in  the  blood  before  death,  staining  the  serum  and  the  lining  mem 
, 1 p anci  great  vessels.  A similar  staining  always  takes  place 

Trt  ^"mfset  fa.  It  is  perfectly  uniform,  without  spots  or 
brmchiu"  lues,  and  must  be  carefully  distinguished  from  the  mdnessof 
inflammation,  increased  redness  develop*  also  m the  most  dependent , a, ts 
Ztaft  from  gravitation  of  blood  before  coagulation.  Thus  a co  o 
intestine  hanging  down  in  the  cavity  of  the  pelvis  may  become  reddei  than 
the  rest  of  the  gut,  and  may  be  wrongly  thought  to  be  inflamed. 

V Alteration  in  Size.-The  swelling  of  inflamed  t.ssucs  is  due  to  the 
icreased  afflux  of  blood  and  to^the  exudation  from  the  scssc 


.ULUbllUlj  uuu  ^ O ^ 

Stums,  »cl  "andilgament,  there  is,  of  course,  very  little  swelhug. 
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If  inflammation  become  chronic,  the  swelling  may  terminate  in  permanent 
hypertrophy,  or  thickening,  as  will  hereafter  be  described. 

Swelling  diminishes  in  most  cases  after  death,  by  the  emptying  of  the 
vessels,  but  never  completely  disappears,  and  is  consequently  an  important 
post-mortem  sign  of  inflammation. 

3.  Modification  of  Sensibility.— There  is  in  inflammation  always  more  or 
less  pam,  which  is  due  partly  to  increased  sensibility  of  the  nerves  but  chiefly 
to  the  pressure  and  stretching  exercised  on  their  terminal  branches  by  the 
dilated  blood-vessels,  and  by  the  inflammatory  exudation. 

. Thafc  the  Pressm'e  of  fche  dilated  blood-vessels  really  is  a cause  of  the  pain 
in  inflammation  is  shown  by  the  relief  derived  from  the  elevation  of  an 
inflamed  part  In  inflammation  of  the  testicle  this  is  especially  marked  as 
the  veins  leadmgfrom  that  gland  arc  valveless,  and  in  the  erect  position  the 
weight  of  a column  of  blood,  two  feet  or  more  in  length,  acts  upon  the  vessels 
and  tends  0 increase  the  intra- vascular  pressure.  We  frequently  find  there- 
foie  that  the  patient  is  absolutely  free  from  pain  while  lying  flat  on  his  back  • 

ad  1 rlSK  “1°  Ule  ereCt  P°Siti0a  the  sickening, ’ 

acmng,  and  thiobbmg  sensations  return. 

In  inflammation  of  organs  of  special  sense,  instead  of  actual  pain  there  mav 
some  alteration  111  the  special  nervous  sensibility  of  the  diseased  organ 
When  the  eye  is  inflamed,  subjective  flashes  of  light  may  be  seen  Sienthe 
ear  is  diseased,  there  may  be  noises  of  various  kinds. 

n inflammation  of  the  bladder,  there  is  a constant  desire  to  exnel  urine  • 

' pl'tZTSZ? \^tKctum’  aT  are  frequent  attempts  at 

pam  is  experienced  in  the  . fi,„  , • n . eyblpeias  ot  the  scalp,  most 
than  that  of  a conjunctiva  simihrlv  an3nflamed  sclerotic  is  far  greater 

pain  can  scarcely be saM  to In  some  forms  of  inflammation 
destructive  form  • thus  in  certain  ’inffrnS  ?!  dl®ea®e  may  assume  the  most 
of  the  peritoneum,  there  is  little  or  none.  ™ °1J  atectl0ns  of  the  throat  aild 

mucous  membranes  SrTis  often  of'^frt ' ^ SGafc  f iuflammafci°n-  When 
conjunctivitis  ; when  the ’serous  mZ  f ltcl?n?  or  burning  character,  as  in 


is  about  to  form  ; sickening  when  h’  !n  os^eitis ; throbbing  when  pus 

is  always  increased  by  messm-e  • 1 !°  -,eS-1S  3S  afl'ecfced.  Inflammatory  pain 

the  part  is  said  to  be  tender.  This  to'1 1 ■ 18  13roduccd  principally  by  pressure, 
tic  point  of  view  • it  mav  lir.  «r  •*.  1 eilless  1S  °f  great  service  in  a diagnos- 
squeezing  an  inflamed  testis  <-  Zi  & Z dlrecfc  Pressurc  upon  the  part,  as  by 
inflamed  joint.  In  inflam md/"  PPressing  two  surfaces  together,  as  in  an 

and  Sbmm  timm’ 

V0L-  u ' ° k°tU  111  m’nd  tdat  inflammatory  pain  is  often  not  confined 
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to  the  part  affected,  but  radiates  extensively  along  the  course  of  nerves,  of 
which  the  terminal  branches  are  implicated,  perhaps,  only  to  a limited  extent. 
Thus,  in  inflammation  of  the  testis  there  is  pain  m the  loins  and  groins. 

In  deep-seated  ophthalmitis  there  may  bo  cxcpiisite  pain  along  the  branches 
of  the  fifth  nerve  over  the  whole  side  of  the  head  or  face,  in  consequence 
of  the  ciliary  branches  of  the  nasal,  which  are  distributed  to  the  ins  an 

choroid,  becoming  compressed  or  stretched. 

4.  The  Temperature  of  an  external  part  of  the  body  when  inflamed  lines 

above  its  normal  standard,  but  not  above  that  of  the  blood  m the  left  ventnc  e. 

In  inflammation  of  internal  organs,  the  temperature  rises  only  as  the 
general  heat  of  the  body  is  elevated  by  the  inflammatory  fever.  John  Hunter 
ori finally  pointed  out  this  fact ; he  found,  m a case  of  hydrocele,  that  a 
thermometer  inserted  into  the  tunica  vaginalis  stood  at  92  1 bcfoie  inflam- 
mation had  been  excited  in  the  sac,  and  at  98'75°  F.  after  it  had  bee^ 

The  conclusion  to  be  drawn  from  these  facts  is,  that  the  increase  _•  * 1 ■ 

in  inflammation,  when  it  occurs,  is  due  to  the  flow  of  a larger  quantity  ot  blood 
through  the  part  and  not  to  a development  of  heat  m the  part  itself,  depone  on 
^^edtLe-chaBge.  This  view  has  bean  -firmed  by  " ~ 
observations,  carried  oat  with  the  greatest  exactitude  *»•*““$*  *nd 
•mmratus.  The  opposite  view  has  been  maintained  by  J.  bnnon  U.  \\  eCci  ana 
others  The  facts  that  a thermo-electric  apparatus  has  been  found  necessaiy 
to^measure  thevariations  in  heat,  and  that  observers  of  the  ^atest  eminence 
lvive  held  opposite  views,  are  sufficient  to  show  that,  even  supposing  heat  to  be 

iXnlTs  “at”?  turning  thepart,  althoughMual  rise  in ^temperature 

SS  ^hirlS  twiS"  if UmmX m bnd 

always  the  resalt  of  some  nitSSLfS 

'rsaViSK  ^ 

The  natural  use  of  a part  is  often  interfered  .with ; thus  the^iaaac  ^ 

contain  no  urine, d"l>«  modified  or  arrested  ; 

cven  4-th  of  the  affected  tissues,  are  common 

accompaniments  of  inflammation.  constitutional  symptoms 

Constitutional  Symptoms  -The  seventy of  ~t«  . 

will  depend  on  the  intensity,  the  extent,  and  t ic  ” o 1 . t of 

i z 

disturbance  ; but  if  the 
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part  affected  be  of  great  importance,  as  the  larynx  or  the  kidney,  the  general 
symptoms  are  proportionally  severe.  The  nature  of  the  inflammation  and 
of  its  cause  exerts  more  influence,  than  any  other  condition  in  the  constitu- 
tional effects,  simple  traumatic  inflammation  gives  rise  to  symptoms  of 
slight  severity  and  short  duration  ; while  septic  and  infective  inflammations 
may  prove  fatal  hy  the  disturbance  they  cause  in  the  system  generally  rather 
than  by  then-  local  effects.  Thus  a simple  fracture,  although  followed  bv 
considerable  inflammatory  swelling,  causes  but  slight  constitutional  dis- 
turbance; while  a poisoned  wound  may  prove  fatal,  though  the  local  inflam- 
mation may  affect  only  the  last  phalanx  of  a finger. 

The  constitutional  disturbance  in  inflammation  always  assumes  the  form  of 
fever  Inflammatory  or  Symptomatic  Fever.— Inflammatory  fever  is 
invariably  secondary,  being  a consequence  of  the  local  affection  It  is  thus 
clearly  distinguished  from  the  so-called  “essential”  fevers,  in  which  the  febrile 
condition  occurs  either  without  any  local  inflammation  or  precedes  the  local 
affection  by  a distinct  interval,  as  in  the  acute  specific  diseases  The  one 
essential  symptom  of.  all  forms  of  fever  is  elevation  of  the  temperature  of  the 
body,  01  pyrexia;  without  this,  fever  cannot  be  said  to  be  present  It  is 
impossible  here  to  discuss  the  theories  as  to  the  nature  of  fever  but  tlm 

&W  maybG  giYen  ^ ^’a%a^l  *P<m  and  com^’nto  all 

ished  loir  ‘mil  production  of  heat,  not  merely  a dimin- 

sucb  « the  disappearance Gof  ftt  tl“  ^feTo/the'^r  “™e-chimSe> 
excretion  of  area  and  carbonic  add  TlZ  ® tho  ““'eased 

the  loss  of  water  by  the  lungs,' and  often  alsl  tm\“ 
that  m some  cases,  such  as  the  rigor  following  operations  'nwif  P !>  e 

probably  moTactiv^n^the0^  P?ace  tiu'ou^°tit  the  body,  beino- 

-t  de/eloped  ^ 

stated,  the  latest  observations tad  to  , v " tw  ^ as  before 

temjierature  beyond  that  of  tho  hi  wl  ■ L lat  tbere  ls  110  elevation  of 
supposing  thatSXS^  P^t  actually  inflamed  ; and,  even 

m detecting  it,  that  the  heat  developed  in  tlmVrea  of^fl  ^ difficuIt>r 
in  extremely  small  nmmmf  nn  i -r  • _ clca  ol  inflammation  must  be 

of  the  tem^e ^rVTlttrs!°ienf  l,°  ac“"nt  “»  elevation 
caused  by  the  min  nonoii  oocly  by  several  degrees.  The  fever  is  not 

shown  that  irritation  of  Lnsor^iieiTeT^e^f ' imi*!afclon ; for  experiments  have 
a certain  degree  of  shock  18  rat  iei‘ fco  Iower  tl]e  temperature 

injecting  intTthe Wbod-stmm  ^ GXpenmen^  fchat  fever  can  be  induced  by 
winch,  when  thus  injected  ' cause  fe^  matem!s  9f  various  kinds.  Substances 
perties .”  Amono-St  yie  „ 1’  / ‘ 01  ai.e  said  to  possess  “ pyrogenic  pro- 

the  lymph  returning  from  an^flamS888^  ®arked  pyrogenic  properties  is 
ducts  of  the  destructive  elm  ' /•  area’  charged,  as  it  is,  with  the  pro- 

Wore  stated  ^ ^ » >»>  been 

a y flow  oi  lymph  is  increased  during  acute  inflam- 
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mation,  ounces  returning  from  the  diseased  part  where  drachms  return  from 
the  corresponding  sound  part.  I t is  evident,  therefore,  that  the  elfect  pro- 
duced on  the  blood  during  inflammation  may  be  very  considerable,  and  will 
vary  with  the  extent  of  the  inflammation  and  the  amount  of  local  destructive 
tissue-change  which  is  going  on.  One  substance,  which  must  frequently  be 
present  in  considerable  quantities  in  the  lymph  returning  from  an  inflamed 
area,  viz.,  the  so-called  “ fibrin-ferment,”  possesses  very  powerful  pyrogenic 
properties.  This,  it  will  be  remembered,  is  the  third  element  which  is  con- 
cerned in  the  coagulation  of  fibrin.  It  is  of  doubtful  composition,  but 
is  supposed  to  be  yielded  up  by  the  white  corpuscles  which  become  des- 
integrated  during  the  process  of  clotting  of  the  blood.  It  is  found  in  con- 
siderable excess  in  the  serum,  which  can  be  squeezed  out  of  a freshly  formed 
coagulum ; and  as  coagulation  of  an  inflammatory  exudation  is  the  same 
process  as  coagulation  of  the  blood,  it  may  be  reasonably  concluded  that 
fibrin-ferment  exists  in  considerable  amount  in  the  serous  fluid  that  drains 
away  from  a surface  or  an  area  in  which  au  inflammatory  exudation  is 
coagulating,  to  form  the  so-called  “ plastic  lymph.”  Kohler,  Edelberg,  Birk, 
and  others  have  investigated  the  effects  of  the  injection  of  the  free  ferment 
into  the  circulation  of  living  animals,  and  have  found  that  in  very  large  doses 
it  causes  rapid  coagulation  of  the  blood  in  the  right  side  of  the  heart  anc 
death.  In  smaller  doses  it  gives  rise  to  a febrile  disturbance  closely  resembling 
that  produced  by  the  injection  of  putrid  substances.  The  fever  varies  in 
intensity  with  the  quantity  of  the  ferment  injected  ; and,  if  this  he  sufficient  y 
small,  the  animal  recovers  without  serious  symptoms  after  an  cle'.  ation  o 
temperature  of  short  duration.  There  seems  no  reason  to  doubt  the  accuracy 
of  these  observations.  Large  numbers  of  white  corpuscles  are  known  ^ to 
become  disintegrated  in  the  process  of  coagulation,  either  of  pure  blood  or  of 
an  inflammatory  exudation.  The  theory  of  “ferment-poisoning  ' may  thus,  in 
part  at  least,  account  for  the  fever  that  always  accompanies  simple  inflammations 
and  large  wounds,  even  with  aseptic  discharges,  and  that  occasionally  follows 
extensive  extravasations  of  blood.  Only  under  very  exceptional  circumstances 
in  the  human  subject  could  the  dose  of  the  ferment  be  sufficient  to  cause 
the  more  severe  symptoms  that  have  been  experimentally  produced  m amnia  s ; 
but  possibly  the  explanation  of  some  cases  of  death  from  cardiac  thrombosis,  t ia 
is  to  say,  ante-mortem  coagulation  of  the  blood  in  the  right  side  of  the  heai 
and  the  pulmonary 'artery,  may  be  found  in  the  presence  of  an  excess  of  free 
fibrin-ferment.  The  fever  produced  by  the  entrance  into  the  circulation  of 
the  products  of  healthy  inflammation  is  the  only _ form  to  which  the  tern 
inflammatory  should  be  properly  applied  ; but  practically,  in  a very  aigc j P ’ 
portion  of  cases,  the  pure  inflammatory  fever  is  complicated  by  a distu  ™ 
resulting  from  the  admixture  of  the  products  of  putrefaction  or  of  specific 
infective  processes  with  those  of  the  simple  inflammation.  In  fact  the  pro- 
ducts of  decomposition  arc  amongst  the  most  powerful  o a pyx ‘ e 

substances,  and  we  have  already  seen  that  locally  they  arc  amongs  " 

p"»sos  of  inflammation.  The  products  of  p«tvcfact.on  of  n.um^l  sub- 
stances are  so  varied  and  uncertain  in  their  chemical  composition  that  it  l 
beta no  to  attempt  to  specify  them.  This  much,  however,  may  be  saidto 
"cd,  that,  in  the  ease  of  ordinary  putrefaction,  the  chem.«d  l" 
and  not  the  microscopic  organisms  which  invariably  accompa  ly  1 ; 

are  the  real  exciters  both  of  the  local  inflammation  and  of  the  febrile  d.s 
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turbance.  The  organisms  of  simple  putrefaction,  as  before  stated,  can  live 
only  on  dead  matter ; and,  if  they  happen  to  enter  the  circulation,  they  speedily 
perish,  unlike  the  true  parasitic  or  pathogenic  organisms  which  accompany 
many  infective  processes  and  grow  and  flourish  in  the  living  tissues  or  blood. 
The  effect  produced  by  the  absorption  of  the  products  of  putrefaction  is, 
therefore,  proportional  to  the  dose  ; the  poison  has  no  power  of  multiplying  in 
the  system,  and,  if  the  dose  be  not  too  great,  it  is  speedily  eliminated  without 
serious  consequences.  If  the  dose  be  excessive,  it  gives  rise  to  a train  of 
symptoms  which  will  be  described  in  the  chapter  on  septicaemia.  The  products 
of  putrefaction  are  absorbed  with  great  readiness  from  a raw  surface  or  the 
charred  surface  left  by  a burn  ; but  it  is  said  that  the  ease  with  which  they 
are  taken  up  is  greatly  diminished  by  the  application  of  some  chemical 
caustics,  especially  chloride  of  zinc.  Healthy  granulation-tissue  forms  an 
efficient  barrier  to  absorption  under  ordinary  conditions  (presumably  from  its 
possessing  no  lymphatics)  ; but  at  slight  degrees  of  pressure  the  pyrogenic 
substance  passes  readily  through  it.  Thus  in  a large  wound,  such  as  an 
amputation,  if  there  is  perfect  drainage  and  no  decomposition,  the  febrile 
disturbance  is  very  slight  and  of  brief  duration,  ceasing  by  the  third  day  at 
the  latest ; if  there  is  decomposition  of  the  discharges  the  fever  is  higher,  and 
reaches  its  maximum  by  the  third  day,  subsiding  gradually  as  the  granula- 
tions spring  up  and  form  a barrier  against  further  absorption  ; if  with  decom- 
position there  is  insufficient  drainage  and  the  wound  be  of  sufficient  size,  the 
patient  may  receive  such  a dose  of  the  products  of  putrefaction  as  to  die 
poisoned  -a  condition  which  will  be  further  described  in  the  chapter  on 
septicaemia.  If,  after  the  granulations  have  sprung  up  and  fever  has  ceased,  an 
accumulation  of  putrid  matter  takes  place  in  the  cavity  of  the  wound,  and 
there  is  such  a want  of  drainage  that  the  fluid  is  pent  up  at  some  degree  of 
piessiue,  the  fever  and  local  inflammation  will  return ; but  should  the 
drainage  be  made  perfect,  it  will  again  cease.  It  is  the  fever  due  to  these 
two  causes-  the  products  of  destructive  tissue-change  and  exudation  in  simple 
inflammation,  and  the  pyrogenic  products  of  putrefaction  in  septic  inflam- 
mations—that  is  spoken  of  as  surgical  or  traumatic  fever.  Some  writers  are 
inc  mec  to  unit  these  terms  to  the  former  of  these  conditions  as  being  a fever 
inseparable  from  any  large  wound  or  injury,  even  when  subcutaneous,  and  to 

emp  o}  le  eims  septic  fever  lor  the  latter ; and  perhaps  there  would  be  some 
advantage  m so  doing. 

lever  is  also  a constant  accompaniment  of  acute  infective  inflammations; 
la  is  o say,  of  those  conditions  in  which  a virus  is  present  which  multiplies 
nr  o-nC  ^ H either  locally,  as  in  true  spreading  or  infective  inflammations, 

generally  after  entering  the  blood  from  the  original  local  centre  of  infection, 
Romn  n/fY  ,,]nis  0 sffiHcsmiia  and  in  pyaemia,  malignant  pustule,  &c.  In 
• ,,ese  < on  ltlons  ]t  has  been  shown  that  an  essential  feature  of  the 
ie  picsence  of  microscopic  organisms  of  a specific  character  which 
has  Pr  w G1  ° ^\°" ln®  bbe  ^lue  parasites  in  the  living  body.  This  condition 
and  pvanwi1’  aS  ?,"C  no  rneans  been  proved  for  all  febrile  infective  processes; 
eenemi  aiw If-1  n ‘"Seisin  seems  to  be  distinctly  the  cause  of  the  local  and 

Lastlv  f,C1°n’.  10  CXflcfc  way  hi  which  it  produces  fever  is  uncertain. 

process  of  feve^  T?8  SyStCm  T'^  pr<?bablJ  Pk7s  an  important  part  in  the 
influpnpp  i„  fi  ‘ , cau  scai'cely  be  doubted  that  it  exerts  an  all-important 

e rc8"lliation  of  the  general  heat  of  the  body,  and  a hypothetical 
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centre  has  been  supposed  to  exist  in  the  lower  part  of  the  medulla  which 
controls  heat-production,  and  is  in  intimate  relation  with  the  vaso-motor 
centre.  It  seems  difficult  in  any  other  way  to  account  for  the  extraordinarily 
high  temperatures  sometimes  met  with  in  injuries  of  the  upper  part  of  the 
spine,  and  for  the  fever  that  is  always  met  with  during  reaction  from  concus- 
sion of  the  brain  or  shock.  Two  theories  are,  therefore,  held  with  regard  to 
those  levers  which  are  due  to  the  admixture  of  pyrogenic  substances  with  the 
blood : the  first  is  that  the  pyrogenic  substance  acts  directly  on  all  the  tissues 
of  the  body,  giving  rise  to  increased  tissue-change  with  development  of  heat ; 
and  the  second  is  that  the  impure  blood  circulating  through  the  medulla  dis- 
turbs the  heat-controlling  centre,  and  thus  indirectly  acts  on  the  tissues.  We 
are  yet  very  far  from  fully  understanding  the  exact  nature  of  fever ; but  what  we 
do  know  is  of  immense  practical  value.  We  know  that  in  the  vast  majority  of 
cases  in  w hich  fever  forms  a serious  feature  in  surgical  practice,  it  is  due  to 
the  entrance  into  the  circulation  of  noxious  materials  generated  locally,  and 
that  in  its  prevention  and  treatment  our  first  object  must  be  to  arrest  the 
formation  of  the  pyrogenic  material  by  local  means.  For  example,  in  an  acute 
abscess  a fluid  containing  the  products  of  destructive  tissue-changes  is  pent  up 
in  a cavity  at  some  degree  of  pressure,  and  a certain  proportion  of  the 
pyrogenic  material  it  contains  is  constantly  finding  its  way  into  the  circulation. 
Open  the  abscess  and  cut  off  the  supply  and  the  fever  at  once  subsides ; but  if 
for  want  of  drainage,  the  cavity  fills  again  and  its  contents  be  allowed  to 
decompose,  the  fever  will  return,  and  this  time  more  severely  than  before,  as 
putrid  matter  is  more  powerfully  pyrogenic  than  the  products  of  simple  inflam- 
mation ; open  up  the  cavity  and  drain  it,  and  again  the  fever  will  subside ; 
but  possibly,  supposing  the  patient  to  be  exposed  to  infection  in  an  unhealthy 
and  overcrowded  hospital,  a virus,  capable  of  multiplying  in  the  surrounding 
tissues,  and  perhaps  of  increasing,  like  a ferment,  in  the  blood  itself,  may  find 
its  way  from  without  into  the  abscess  cavity  and  thence  infect  the  whole 
system.  Under  such  circumstances,  the  mere  local  treatment  will  no  longer  be 
able  to  arrest  the  febrile  disturbance ; and,  unless  the  patient  have  sufficient 
vitality  to  resist  its  effects,  a fatal  result  must  follow. 

Symptoms  of  Fever  in  General. — Although  inflammatory  fever  or 
pyrexia  presents  clinically  many  varieties,  certain  symptoms  are  common  to 
all.  The  first  and  most  important  of  these  is  the  elevation  of  temperature , as 
shown  by  the  thermometer.  All  temperatures  above  99'5°  F.  must  be  considered 
as  indicating  fever.  The  fever  would  be  considered  slight  unless  the  ther- 
mometer rose  above  100' 5°  F.  ; up  to  about  102'5°  F.  it  would  be  considered 
moderate  ; from  102'5°  F.  to  1 05'5°  F.,  it  would  be  spoken  of  as  high  fever, 
and  above  that  point  the  term  hyperpyrexia  would  be  applied  to  it.  Few 
patients  recover  from  any  febrile  condition  in  which  the  thermometer  rises 
above  107°  F. 

The  temperature  is  usually  taken  in  the  axilla,  but  occasionally  the  mouth 
or  rectum  may  be  used  instead.  In  taking  the  temperature  in  the  mouth,  the 
bulb  of  the  thermometer  must  be  put  under  the  tongue  and  the  lips  kept 
firmly  closed  for  three  minutes.  In  the  mouth  and  rectum  the  temperatures 
registered  are  about  half  a degree  higher  than  those  in  the  axilla.  The  tem- 
perature in  all  inflammatory  fevers  shows  the  morning  fall  and  evening  rise, 
common  to  nearly  all  febrile  conditions. 

■ Many  febrile  conditions  arising  in  surgical  practice,  especially  those  con- 
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necfced  with  acute  suppuration  and  some  forms  of  blood-poisoning  are  ushered 
in  by  chilliness,  shiverings,  or  a rigor.  A well  marked  rigor  commences  with  a 
sensation  of  cold,  accompanied  by  great  nervous  depression  and  anxiety,  often 
amounting  to  fear,  on  the  part  of  the  patient.  The  feeling  of  cold  is  so 
intense  that  the  patient  covers  himself  with  hot  clothing  and  shivers  beneath 
a heap  of  blankets  till  his  teeth  chatter.  If  during  this,  the  cold,  stage  of  the 
rigor  the  temperature  be  taken  in  the  mouth,  it  will  be  found  to  be  greatly 
above  normal,  often  as  high  as  105°  F.  If  the  temperature  had  been  taken 
before  the  rigor  commenced  it  would  have  been  found  that  the  rise  in  the 
thermometer  begins  some  time  before  the  sensation  of  chilliness  sets  in. 
During  the  cold  stage  the  face  is  pale  and  the  whole  surface  of  the  body  is 
more  or  less  blanched.  This  is  due  to  the  contraction  of  the  arteries  of  the  skin, 
which  is  the  essential  feature  of  the  cold  stage  of  a rigor.  The  bloodless 
condition  of  the  skin  thus  induced  is  the  cause  of  the  sensation  of  cold,  and 
by  lhniting  the  loss  of  heat  from  the  surface  it  takes  some  part  in  producing 
the  rapid  elevation  of  temperature.  After  a time  varying  from  ten  to  twenty 
minutes  or  even  more,  the  contraction  of  the  cutaneous  arteries  yields,  and 
a corresponding  dilatation  follows.  The  surface  of  the  body  becomes  reddish, 
the  face  flushed,  the  skin  moist,  and  gradually  a profuse  perspiration  sets 
in — sufficient,  in  many  cases,  to  soak  the  sheets  of  the  bed.  During  this, 
the  hot  stage  of  the  rigor,  the  patient  feels  intensely  hot,  although  the 
thermometer  shows  that  the  temperature  is  rapidly  falling,  the  loss  of  heat 
from  evaporation  of  the  perspiration  being  necessarily  very  great.  In  half 
an  hour  or  more  the  sweating  ceases  and  the  whole  rigor  is  over,  leaving 
the  patient  weak  and  exhausted. 

In  all  forms  of  fever  there  is  increased  frequency  of  the  heart's  heat.  This 
is,  as  a rule,  proportional  to  the  elevation  of  the  temperature  and  to  the  degree 
of  weakness  of  the  patient.  The  face  is  usually  flushed,  but  by  no  means 
always  so. 

Another  feature  common  to  all  forms  of  fever  is  emaciation  and  loss  of 
strength.  The  increased  production  of  heat  must,  in  the  light  of  modem 
science,  be  regarded  as  work ; and,  consequently,  during  febrile  disturbance  the 
patient  may  as  truly  be  expending  force  as  if  he  were  carrying  weights  or 
climbing  mountains.  At  the  same  time,  his  appetite  is  lessened  and  his 
powers  of  digestion  and  assimilation  of  food  reduced.  The  rapid  exhaustion 
and  emaciation  of  many  fevers  is  not  therefore  to  be  wondered  at. 

Thirst  is  always  one  of  the  most  prominent  symptoms,  and  the  appetite  is 
diminished  or  lost.  In  almost  all  high  febrile  conditions  there  is  dryness  of 
the  skin;  ior,  although  in  fever  there  is  an  increased  elimination  of  water,  this 
akes  place  chiefly  by  the  lungs.  The  mucous  membrane  of  the  alimentary 
canal  also  secretes  less  than  natural,  and  to  this  cause  are  due  the  dry  tongue, 

e ciccuinu  ations  on  the  teeth  and  lips,  or  sordes,  and  the  constipation  so 
commonly  met  with  in  fever. 

I?  ^ febrile  conditions  there  is  a feeling  of  lassitude  or  weariness,  and  a 

' 18;n.c™ati?n  to  bodily  or  mental  exertion.  In  the  earlier  stages  of 
later  ''I-1  ° C 'u  ^1‘s^ur^)iluCG)  there  may  be  delirium  of  a violent  form : in  the 
ormnff1^8’  Wn  skrengfch  is  becoming  exhausted,  wandering  of  the  mind 

he  is  rosH  C e . um a coercion  symptom.  The  patient’s  sleep  is  disturbed, 
the  day  ^ ^ anc^  delirium 's  more  common  at  that  time  than  during 
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Severe  fever  of  any  kind  always  leaves  the  patient  weak  and  anaemic,  in 
consequence  of  an  excessive  destruction  of  the  red  corpuscles.  In  the  most 
extreme  forms  of  septic  fever,  this  takes  place  to  such  an  extent  that  the 
serum  becomes  stained  during  life  by  the  colouring  matter  of  the  disintegrating 

corpuscles.  . . 

The  urine  in  all  febrile  conditions  is  scanty  and  high  coloured.  It  contains 

an  excess  of  urea  and  urates,  and  often  a deficiency  of  chlorides.  Albumen  is 
frequently  met  with  in  all  forms  of  fever. 

The  blood  in  inflammatory  fever  doubtless  undergoes  important  changes, 
but  their  exact  nature  is  still  imperfectly  understood,  in  the  days  when 
venesection  was  a regular  part  of  the  treatment  of  every  febrile  condition, 
much  attention  was  paid  to  the  blood  that  was  drawn.  It  was  noticed  that 
in  many  acute  inflammatory  affections  the  blood  coagulates  slowly,  and  pait  y 
from  this  cause  and  partly  from  the  rapid  running  together  of  the  corpuscles 
into  dense  masses,  which  sink  quickly— an  upper  colourless  layer  of  coagulated 
fibrin  free  from  red  corpuscles  is  left  at  the  top  of  the  clot  when  it  is  allowed  to 
form  quietly  in  a deep  vessel.  The  tough  layer  of  yellowish  fibrin  thus  formed 
received  the  name  of  the  “ l niffy  coat: ’ The  absence  of  corpuscles  allows  the 
contraction  in  the  colourless  part  of  the  clot  to  be  much  more  complete  than 
elsewhere,  and  its  upper  surface  consequently  is  depressed  m the  centre,  being 
“ cupped"  as  it  is  termed.  The  “ buff  and  cup  ” were  formerly  much  used  as 
guides  in  estimating  the  intensity  of  the  inflammation  ; it  has,  however,  been 
shown  that  the  buff  may  occur  in  other  conditions  of  the  system,  as  in  plethora, 
or  pregnancy,  or  after  exercise,  without  the  occurrence  of  inflammation,  ihe 
cupped  shape  of  the  clot  is  in  some  degree  dependent  on  the  shape  of  the 
vessel  into  which  the  blood  is  received,  being  most  marked  when  it  is  deep. 

The  changes  that  occur  in  the  liquor  sanguinis  are  due  chiefly  to  the  ad- 
mixture therewith  of  the  products  of  inflammation  taken  up  from  the  affected 
■part  by  the  lymphatics  and  blood-vessels  ; and  it  is  evident  therefore  that  t y 
must  vary  considerably  according  to  the  nature  and  intensity  of  the  local 
process  If  the  inflammation  affects  some  important  organ,  the  function  0 
which  is  to  take  part  in  the  preparation  of  the  blood,  or  to  eliminate  from  ic 
the  products  of  tissue-change,  its  composition  must  be  materially  altered  , but 
it  is  at  present  impossible  to  state  with  any  definiteness  or  accuracy  the  exact 
nature  of  the  changes  that  take  place.  In  simple  inflammations,  the  fluid 
draining  away  from  the  inflamed  area  contains,  as  before  stated,  an  excess  0 
the1  so-called  fibrin-ferment,  and  it  is  possibly  due  to  this  that  the  amount 
coagulated  fibrin  which  can  be  obtained  from  a given  quantity  of  blood  s 
increased  in  some  inflammatory  affections.  In  inflammations  accompa nied  by 
putrefaction  of  the  discharges,  the  products  of  decomposition  are  added  to -the 
fluids  entering  the  circulation  by  means  of  the  lymph-stream,  and  wrth  th^e 
microscopic  organisms  often  find  their  way  into  the  blood  The  bacteria 
which  accompany  ordinary  putrefaction  soon  perish  in  healt  y 00  ’ c => 
apparently  incapable  of  finding  nutriment  amongst  living  tissues  In  tn 
infective  inflammations,  the  inflammatory  products  winch  cuter  ic  m - 
stream  may  in  some  cases  bear  with  them  organisms  capable  of  multiplym 
amongs^the  living  tissue  and  giving  rise  to  secondary  local  mischief  or  fatal 

gCThfw wdZrpuscks,  both  red  and  white,  have  been  already  descAed  aa 
collecting  in  great  ..timbers  in  the  vessels  cf  the  inflamed  part.  Does  tins 
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indicate  an  increase  of  both  or  either  of  these  in  the  general  mass  of  the 
blood  ? There  is  no  reason  to  believe  that  in  simple  inflammations  there  is 
any  material  change  in  the  number  of  red  corpuscles  ; but  in  infective  in- 
flammations, and  in  those  accompanied  by  the  absorption  of  the  products  of 
decomposition,  there  is  undoubtedly  a rapid  destruction  of  the  red  corpuscles, 
so  that  as  pointed  out  by  Wharton  Jones  and  Simon,  they  fall  below  the  natural 
standard.  They  are  said  by  some  observers  to  manifest  increased  adhesive- 
ness, and  a tendency  to  aggregation  into  clusters  by  cohesion  of  their  flat 
surfaces  when  removed  from  the  body  during  inflammatory  fever.  As  to  the 
white  corpuscles,  we  know  that  they  are  present  in  augmented  numbers  in  the 
vessels  of  the  inflamed  part : whether  they  are  really  more  numerous  in  the 
blood  in  inflammation  is  doubted  by  Paget,  Simon,  and  others. 

Fever  is  said  to  terminate  by  Lysis,  when  the  symptoms  gradually  subside ; 
and  by  Crisis,  when  the  fall  of  temperature  is  sudden.  In  the  latter  case,  it 
is  often  accompanied  by  a “ critical  evacuation  ” as  a free  flow  of  urine  con- 
taining a large  quantity  of  lithates,  a profuse  perspiration,  or  a watery  dis- 
charge from  the  bowels. 

Varieties  of  Surgical  Fever. — Inflammatory  fever  presents  an  infinite 
variety  of  form,  the  type  which  it  assumes  being  dependent  : firstly,  on  the 
nature  of  the  pyrogenic  substance,  the  admixture  of  which  with  the  blood  is 
the  cause  of  the  disturbance ; secondly,  on  the  state  of  the  nervous  system ; and 
thiidly,  on  the  occurrence  of  certain  local  and  specific  symptoms  determined  by 
the  seat  of  the  inflammation.  These  varieties  in  the  type  of  the  fever  arrange 
themselves  practically  into  two  classes— 1,  sthenic  ; or  2,  asthenic.  The  terms 
sthenic  and  asthenic  are  not  used  at  the  present  day  with  reference  to  varieties 
of  inflammation  as  they  were  in  former  times;  but  for  the  designation  of  the 
different  forms  of  febrile  disturbance,  as  observed  clinically,  we  have  no  better 
names,  and  it  is  convenient  to  continue  to  employ  them.  In  all  forms  of  fever 
there  are  three  distinct  stages : those  of  invasion,  exacerbation,  and  decline.  I11 
practice,  the  recognition  of  the  type  or  form  that  the  constitutional  fever  of 
in  animation  assumes  is  of  the  first  consequence.  The  treatment  of  the 
pa  lent,  irrespective  of  the  topical  means  that  the  special  local  affection  may 
equne,  being  altogether  determined  by  the  particular  form  that  the  concomi- 

t cousti  utional  disturbance  assumes,  it  cannot  be  too  sedulously  borne  in 

116  S1S;1IS’  “the  redness>  swelling,  heat,  and  pain,”  do  not  in 
themselves  comprise  all  the  morbid  phenomena  of  inflammation  ; there  is 

ZSSn  constitutional  disturbance,  and  it  is  the  character  of  this 

treatment  01j  ?ever  thafc  wlU  afc  lasfc  determine  the  kind  of 

L tW.enl  \ ^ lfc  cousecluen%  squires  to  be  closely  studied, 

of  heal thv  con occurs  in  young  or  middle-aged  individuals 
results  from  ,,  “10n*  Jfc  1S  form  usually  assumed  by  the  fever  that 
larm  wound  durim/ti^fl^  ° ^ chemical  products  of  putrefaction  from  a 
inflammations  nf  ° Z8  ^ 00  v a^er  Mjhction,  and  is  often  seen  in  acute 
ableTes  lmp°rfcant  01^anS’  or  during  the  formation  of  acute 

with  a feehnv t invasion  is  slightly  marked  : there  is  chilliness  or  shivering 
to  escape  observatfo^1  ? ,)Ufc  tbese,  symptoms  may  be  so  transient  as 

tional  disturbance  f u'1  ^ of  cas°s  it  is  not  until  the  constitu- 

now  hot  and  th  • " ? developed  that  it  attracts  attention.  The  skin  is 

’ tllC1'e  18  a nse  ln  thc  temperature  of  the  body  of  from  2°  to  5° 


i86 


LOCAL  DISTURBANCES  AND  INFLAMMATION. 


Fain*.  The  evening  temperature  is  one  or  two  degrees  higher  than  that 
observed  in  the  morning.  There  is  a feeling  of  general  languor,  and  the  head 
is  often  heavy  and  hot.  The  pulse  is  full,  bounding  or  thrilling,  and  quickened 
to  thirty  or  forty  beats  in  the  minute  above  its  normal  rate.  The  character 
of  the  pulse  varies  with  the  part  affected  and  with  the  cause  of  the  fever.  In 
ordinary  traumatic  fever,  when  it  assumes  the  sthenic  form,  in  the  formation 
of  acute  abscesses,  and  in  the  early  stages  of  many  specific  inflammatory  fevers, 
as  erysipelas,  it  is  full  and  bounding ; in  inflammation  of  glandular  struc- 
tures, as  the  testis  or  mamma,  the  pulse  is  compressible  though  full ; in  acute 
inflammation  of  serous  membranes,  as  in  pleurisy,  peritonitis,  or  meningitis, 
it  is  small,  incompressible  and  wiry.  The  secretions  are  arrested  or  diminished 
in  quantity,  the  tongue  is  coated  with  a white  fur,  and  the  mouth  clammy , 
usually  with  much  thirst  ; the  bowels  are  confined,  and  the  skin  di).  ie 

urine  is  scanty  and  high  coloured.  < . 

If  a favourable  termination  occur,  the  fever  terminates  either  gradua  y , iy 
lysis,  or  more  suddenly  by  crisis,  often  accompanied  by  critical  evacuation. 
The  tongue  cleans,  the  pulse  lessens  in  frequency  and  m strength,  the  secre- 
' tions  become  more  free,  the  thirst  diminishes,  and  strength  and  appetite 
return  This  favourable  termination  can  occur  in  most  surgical  cases  only  by 
the  removal  of  the  cause  of  the  fever,  as  by  the  opening  of  an  acute  abscess, 
the  removal  of  septic  matter  by  drainage,  or  the-  growth  of  healthy  granu  a- 
tions  preventing  its  further  absorption.  Should  the  cause  persist,  the  e\  ei 
may  terminate  in  death,  either  by  exhaustion  or  by  the  supervention  of  some 
visceral  complication,  as  pneumonia;  or  the  sthenic  form  may  gradually  merge 

into  the  type  that  is  characterised  by  'debility. 

9 Asthenic  Inflammatory  Fever  occurs  principally  m those  individuals 
whose  constitutions  are  broken  by  privation,  dissipation,  or  by  any  ot  tne 
general  depressing  causes  of  disease,  as  grief,  anxiety  long  ^dence  in  a 
vitiated  atmosphere,  or  old  age.  In  constitutions  such  as  these,  frequently 
met  with  in  all  classes, but  especially  amongst  the  poorer  residents  rn^e 
towns,  inflammatory  fever  almost  invariably  assumes  this  type.  The  ca 
the  fever,  however,  in  many  cases,  determines  the  type  quite  as ; much  a s t 
• constitutional  state  of  the  patient.  The  asthenic  form  is  met  with  m eases 
of  true  infective  blood-poisoning  from  wounds  ; that  is  to  say,  in tko.e > cases 
in  which  the  poison  which  enters  the  system  is  not  merely  ^hem^pioducte 
of  putrefaction,  but  a ferment-like  substance  capable  of  inultiplyin^  mi  t 
frying  body,  as  in  acute  septic  infection,  pyamua  and  malignant  pustide. 
In  all  snrcadiim  gangrenous  inflammations  the  fever  assumes  the  sam  > 

anda i^ery sfrTlas^  altho ugh , as  before  stated,  there  may  be  sthenic  fever  for  a 
SrtttaTto  signs  Of  equation  vapidly  sot  in.  As  the  asta.o formtf 
fever  depends  so  frequently  on  general  infective  processes  it  is 
accompanied  by  secondary  complications,  as  pleurisy,  pneumonia,  viscei 

al  lWhcn  the  asthenic  form  comes  on  as  a sequence  of  the  sthenic,  the  sympti onis 

of T one  gradually  merge  into  those  of  the  £ 

•pulse  becomes  feebler  though  its  frequency  is  kept  up,  the  ton  ue 

brown  and  dry,  and  there  is  tendency  to  °^|  g“tS  depLion  is 

When  the  fever  assumes  the  asthenic  form  from  the  wi)  • . 1 . « 

often  strongly  marked  during  the  period  of: 

state  is  fully  established,  the  symptoms  aie  not  v ei)  active. 
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out  an  appearance  of  heaviness  and  stupor  about  the  patient,  and  an  early 
tendency  to  delirium  of  a low  form,  especially  at  night ; the  pulse  is  feeble 
and  very  frequent ; the  skin  may  be  hot  and  dry,  or  sometimes  moist  and 
clammy ; the  temperature  is  from  2°  to  5°  Ruhr,  above  normal,  and  shows  a 
marked  evening  rise  and  morning  fall ; the  tongue  is  brown  and  dry,  and 
sordes  rapidly  accumulate  about  the  lips  and  teeth  ; the  cheeks  are  often 
flushed,  and  the  eyes  may  be  bright  and  staring.  As  the  third  stage  comes  on, 
if  the  patient  recover,  there  may  be  a critical  evacuation,  as  sweating  or 
diarrhoea ; the  pulse  subsides  in  frequency  and  increases  in  strength,  the 
tongue  gradually  and  slowly  cleans  from  the  sides  and  tip,  the  temperature 
falls  often  below  normal  for  some  days,  and  the  patient  slowly  and  imperfectly 
regains  his  strength.  Owing  to  the  extreme  weakness  and  feebleness  of  the 
heart’s  action  that  often  accompanies  this  form  of  fever  there  is  a great 
tendency  to  local  congestions,  especially  hypostatic  pneumonia,  which  may 
interrupt  the  progress  towards  recovery.  Even  after  convalescence  the  powers 
of  the  constitution  may  frequently  be  broken  for  months  or  for  life. 

If  the  disease  take  an  unfavourable  comse,  the  weakness  of  the  pulse  and 
the  dark  incrustation  of  the  tongue  increase  ; the  temperature  falls  often 
below  normal  ; the  skin  becomes  cold  and  clammy ; hiccup,  subsultus  and 
dyspnoea  supervene  ; the  muttering  delirium  gives  way  to  insensibility  or  even 
to  coma,  and  death  occurs . from  exhaustion,  or  as  the  result  of  visceral 
complication.  It  is  this  condition  that  is  frequently  described  as  the 
“setting  in  of  typhoid  symptoms.” 

In  patients  whose  nervous  systems  have  been  shattered  by  intemperance,  or 
who  have  been  exhausted  by  excessive  mental  work  or  excitement,  the  nervous 
symptoms  that  accompany  the  febrile  disturbance  may  form  so  prominent  a 
feature  of  the  case  as  almost  to  justify  the  description  of  a third  type,  as  has 
been  sometimes  done,  under  the  name  of  Irritative  Fever.  In  these  cases, 
if  the  fever  assume  the  sthenic  form  there  is  high  delirium,  often  of  a furious 
kind  with  wildness  of  the  eye,  flushed  face  and  heat  of  head.  More  often 
the  fever  is  from  the  first  of  the  asthenic  type,  especially  in  habitual  drunkards, 
m w ora  it  lesembles  delirium  tremens  ; there  are  the  same  tremor,  clammy 
perspiration  and  foul  tongue,  and  the  delirium  is  not  violent  but  busy  and 
muttering,  the  patient  being  restless  and  constantly  trying  to  get  out  of  bed  • 

death1 hK  GSS|  aiKl  .l"lIcss„1,elief  be  obtained,  signs  of  debility  rapidly  come  and 
death  takes  place  either  from  exhaustion  or  coma. 

treatment  of  acute  inflammation. 

proci  IS1"',*8, bnt  to  study  the  Mammatoiy 

SfflS,;’!'!1?.''  havc  t0  “"*11  it  therapeutically,  the 
in  the  pathological  ’i  'T  °f  ltS  C!rases  and  ™ture  in  the  dead-house  and 
Still  S; tai  ° r017  m 10  «"*  “tent  as  a guide  to  treatment, 

our  practice  and  1 18  T ^ su®cienfcly  perfect  for  theory  only  to  direct 

which  have  been  shn  °U  ”°  accounfc  nc8'lccfc  those  modes  of  treatment 

Before  L,!  ?• ^ by  experience  to  be  of  use. 

prevention  and  on r^  de  means  adopted  in  surgical  practice  for  the 

indications  furnished°usUb^p^hology.^  **  ^ t0  ***  0ttt  the 
ation  is  the  result  of  an  injury  done  to  the  living  tissues,  of 
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sufficient  severity  to  lower  the  i-itality  of  the  affected  part,  but  not  actually  to 
kill  it.  The  agents  that  act  in  this  way,  as  we  have  before  seen,  are  spoken  of 
in  surgical  language  as  irritants.  Our  first  object,  theicfoic,  in  the  prevention 
of  inflammation,  is  to  protect  the  tissues  from  all  sources  of  irritation  and,  fail- 
ing this,  to  remove  the  original  irritant  as  quickly  as  possible,  anil  to  prevent  the 
introduction  of  fresh  causes  of  irritation. 


Under  this  heading  are  included  : — the  removal  of  foreign  bodies ; the 


avoidance  of  irritating  applications;  the  prevention  of  tension,  by  drainage 
of  wounds  and  position  of  injured  parts  ; the  relief  of  tension,  as  by  early 
opening  of  abscesses,  or  by  incisions  in  cellulitis,  to  allow  of  the  escape  of 
inflammatory  effusions ; and  the  prevention  of  decomposition  in  the  dis- 
charges of  wounds  and  abscesses,  and  the  exclusion  of  specific  infective 
poisons,  such  as  that  of  pytemia,  erysipelas,  or  the  like. 

2.  All  irritants  lower  the  vitality  of  the  tissues  upon  which  they  act,  and 
if  of  sufficient  intensity,  cause  death  of  the  part.  The  degree  of  damage  done 
is  proportional,  firstly,  to  the  intensity  of  the  irritation,  and,  secondly,  to  the 
vitality  or,  in  other  words,  to  the  power  of  resistance  of  the  tissues.  In  the 
prevention  of  inflammation,  or  in  the  limitation  of  the  process,  our  first 
object  must  be  to  do  everything  in  our  power,  both  by  general  and  local  means, 

to  promote  the  healthy  nutrition  of  the  tissues.  .. 

Under  this  heading  come attention  to  diet ; avoidance  of  alcoholic  excess ; 
regulation  of  the  action  of  the  bowels,  skin,  and  kidneys  ; the  treatment  of 
constitutional  conditions,  such  as  gout,  rheumatism  and  syphilis.  I^cal  y 
the  chief  objects  in  view  are— to  preserve  a normal  state  of  the  circulation  y 
removing  causes  of  congestion,  or  local  amemia,  as  by  the  excision  otooms 
pressino-  0n  vessels,  the  cure  of  varicose  veins,  and  the  relief  of  the  distended 

capillaries  by  uniform  elastic  pressure  ; by  elevation  of th  °oid  ovJ^ork 

of  strangulation  ; to  maintain  a normal  temperature  ; and  to  aioid  over-work 

of  the  part,  as  in  excessive  use  of  the  eye  or  larynx.  . , , 

When  the  inflammatory  process  is  established,  we  cannot  too  strong  v 
in  mind  that  the  vitality  of  the  part  it  lowered,  and  that  our ^main i objects iare 
to  avoid  further  depression,  which  might  extinguish  such  life  as  J 

encourage  the  return  of  vitality  by  the  maintenance  of  a noirnal  tempeiat 
and  by  the  regulation  of  the  disturbed  circulation  by  such  means  as  we  have  at 
our  command ; and  to  ensure  as  far  as  possible  both  functional  and  mechanical 

r1nlm^n“etss  able  to  withstand  the  effects  of  heat  and  cold  of 
chemical  irritants,  or  mechanical  violence.  Thus,  the  application  of  cold  or 
"rful  antiseptic  solutions  (all  of  which  are.  more  m less  - 
the  necessary  injury  of  a surgical  operation,  may,  in  an  inflamed  pa.t,  J 

the  process,  and  even  cause  sloughing-.  , , dilatation  of 

3.  The  essential  phenomena  of  inflammation  aie  : - ),  ‘ aihtc(j 

the  arteries  with  increased  blood  pressure  m the  area  supphed  • 

vessels  1 secondly,  the  exudation  through  tar 

things  totals  the  white  corpuscles;  fourthly,  the 

pressure;  thudly,  the  mi  er  at  ion  vascular  dilatation  and 

complete  arrest  of  the  circulation  ” tension,  which, 

exudation  cause  the  ^vales'  the  inflammatory  process, 

acting  as  a fresh  solute  »1  ' 1“' »'  * a==  t illflammatjoa  is  Ihmfin  to 

One  of  the  primary  objects  in  the  treatment 
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limit  the  exudation  ly  diminishing  the  Hood-pressure  and,  failing  in  that,  to 
relieve  the  tension  it  gives  rise  to.  The  blood-pressure  may  be  limited,  first, 
by  general  means  acting  upon  the  heart,  as  aconite,  antimony,  and  general 
blood  letting ; and,  secondly,  by  diminishing  the  quantity  of  fluid  circulating- 
in  the  body,  as  by  general  blood-letting,  saline  purgatives,  or  low  diet.  The 
local  blood-pressure  may  be  diminished  by  causing  dilatation  of  the  vessels 
of  some  other  parts — as  of  the  intestines  by  purgatives,  in  external  inflam- 
mations, or  of  the  skin  by  diaphoretics  in  internal  affections  ; secondly,  by 
causing  contraction  of  the  vessels  supplying  the  inflamed  area  by  the  direct 
application  of  cold,  belladonna,  or  astringents,  or  by  applying  a stimulus  at  a 
distance,  so  as  to  cause  a reflex  contraction  of  the  vessels  of  the  diseased  part, 
as  in  counter-irritation  by  blisters  or  mustard  plasters  ; thirdly,  by  causing  a 
uniform  dilatation  of  all  the  vessels  of  the  inflamed  part  and  its  immediate 
neighbourhood,  so  as  to  lessen  local  resistance,  as  in  the  application  of  heat ; 
and,  fourthly,  by  elevation  of  the  affected  part  of  the  body,  by  which  the 
return  of  blood  from  the  part  is  favoured,  and,  as  has  been  shown  by  Lister, 
a certain  degree  of  arterial  contraction  induced.  Direct  pressure  on  the  main 
artery  of  the  limb  would  also  come  under  this  heading.  When  exudation  is 
taking  place,  elevation  of  the  limb  favours  its  return  by  the  lymphatics,  and 
so  lessens  swelling.  Should  the  part  become  so  tensely  distended  as  to  threaten 
gangrene  from  pressure  on  the  vessels,  the  exudation  may  be  allowed  to  escape 
directly  by  incisions,  punctures  or  scarifications.  The  migration  of  the  cor- 
puscles is  limited  by  cold,  which  arrests  their  amoeboid  movements,  and  by  all 
means  which  diminish  blood-pressure.  Heat  favours  their  migration,  and 
also  encourages  their  moving  out  of  the  inflamed  area  into  the  lymphatics  in 
cases  in  which  resolution  is  taking  place.  It  is  only  the  return  of  vitality  in 
the  walls  of  the  vessels,  however,  that  can  completely  arrest  the  process  of 
migration. 

The  tendency  to  inflammatory  congestion,  that  is  to  say,  choking  of  the 
distended  vessels  with  scarcely  moving  blood,  can  be  relieved  in  some '"cases  by 
drawing  blood  directly  from  the  part  by  scarification  or  puncture,  or  the  force 
of  the  heart’s  action  may  be  stimulated  in  order  to  drive  the  blood  past  the 
obstruction  by  the  administration  of  alcohol.  St&sis  can  be  relieved  only  by 

the  general  means  above  mentioned  for  favouring  the  return  of  vitality  in  the 
inflamed  area.  " 


1 iPaiU,’  !brms  so  Pr°minent  a symptom  in  many  inflammations,  will 
, 6 rekeved  locally  by  those  means,  already  mentioned,  which  tend  to  diminish 
ension ; but  m addition,  local  sedatives— as  belladonna,  opium,  or  subacetate  of 
lead-are  often  of  much  use.  If  these  fail,  sedatives  must  be  given  internally. 

0.  Lastly,  the  treatment  of  inflammation  includes  that  of  the  febrile  dis- 

'Z  X tl  TTniCS  ifc-  ™s’  aS  we  h-e  may  be  due  chiefly  if 
the  infl  nil  ? adra:f  ui;e  WIth  the  Wood  of  the  exudation  returning  fr  om 
limit  flip  ov  i^'-1  16  DnPbatics  ; W sncb  cascs  the  means  adopted  to 

the  favor  "U<  a ’011’  01  to  drain  it  away  externally,  as  in  a wound,  will  limit 
ducts  Of  L otllcl'.cases  the  sfcream  of  lymph  bears  with  it  the  chemical  pro- 
additioml  (eomPoslnS  ninfctei*  from  the  inflamed  area,  and  thus  acquires  an 
antisentic  TM-°Weri.-0  causin£  fever  ; this  can  be  prevented  only  by  proper 
infective  infi^  aU  1?-nS’  0V  ^ draining  off  the  exudation  externally.  In  specific 
the  nivsenrJ111'1*™  10nS  ^10.  *cver  may  be  due  to  contamination  of  the  blood  by 
0 some  poison  multiplying  in  it,  as  in  septicaemia  (septic 


LOCAL  DISTURBANCES  AND  INFLAMMATION. 


190 


infection),  pyceraia,  or  malignant  pustule.  At  present  we  are  not  acquainted 
with  any  means  of  definitely  destroying  the  poison  in  such  cases  ; we  can  only 
support  the  patient  in  every  way  in  our  power,  by  food  and  careful  nursing, 
so  as  to  enable  him  to  withstand  its  evil  influence.  In  those  cases  in  which 
the  nervous  symptoms  of  fever  are  predominant,  sedatives  must  be  ad- 
ministered internally.  Lastly,  certain  drugs  are  used  empirically,  from  their 
known  power  of  reducing  the  temperature  in  fever,  amongst  the  most  im- 
portant of  these  being,  alcohol,  quinine,  salicylate  of  soda,  and  aconite.  The 
application  of  cold  generally  to  the  body  by  baths  or  wet  packing,  or  locally  to 
the  head  by  an  ice-cap,  as  recommended  by  Knowsly  Thornton,  useful  as 
they  undoubtedly  are  in  cases  of  very  high  fever,  are  but  empirical  modes  of 
treatment,  as  they  attack  one  symptom  only,  leaving  the  cause  untouched. 
No  Surgeon  should  have  recourse  to  these  unless  it  is  beyond  his  power  to 
discover,  or  to  remove,  the  cause  of  the  fever. 

The  above  principles  serving  more  or  less  as  our  guides,  we  can  now  con- 
sider more  in  detail  their  practical  application  in  the  treatment  of  acute 
inflammation. 

The  Preventive  Treatment  of  inflammation  can  be  employed  only  in 


cases  of  injury.  All  injuries  of  any  severity — as  cuts,  bruises,  sprains,  or 
fractures — must  necessarily  be  followed  by  a certain  degree  of  inflammation  ; 
but  this  simple  traumatic  inflammation  has  no  tendency  to  spread  beyond  the 
area  injured,  which,  in  the  case  of  a clean  cut  wound,  is  little  more  than  a 
microscopic  layer  of  tissue,  nor  does  it  tend  to  pass  beyond  the  stage  of  simple 
exudation  into  that  of  suppuration  or  ulceration,  unless  some  further  cause  of 
irritation  come  into  play  after  the  injury.  When  we  talk,  therefore,  of  the 
prevention  of  inflammation,  we  do  not  mean  the  prevention  of  the  simple 
adhesive  inflammation  which  follows  an  injury,  for  that  is  impossible  ; but  we 
mean  the  exclusion  of  all  sources  of  irritation  which  could  intensify  01  prolong 
the  process  or  make  it  assume  a spreading  form. 

While  describing  the  causes  of  inflammation,  it  was  pointed  out  that  in  all 
surgical  injuries  in  which  the  injured  part  is  exposed  to  the  air,  the  initants 
which  we  have  chiefly  to  guard  against  are  the  products  of  putrefaction  and 
the  specific  poisons  of  the  various  infective  inflammations.  It  was  also  shown 
that  the  cause  of  putrefaction  is  not  the  admission  ol  the  atmospheric  gases, 
but  of  solid  particles  which  float  in  the  air,  and  are  now  ahnost  universally 
acknowledged  to  be  living  microscopic  organisms,  and  that  the  virus  of  the 
various  infective  inflammations  is,  certainly  in  some  cases  and  possibly  in  all, 
a specific  microscopic  organism.  The  means,  therefore,  that  prevent  putre- 
faction by  exclusion  or  destruction  of  the  microscopic  organisms,  will,  in  a 
oi-eat  proportion  of  cases,  serve  also  to  ward  oil  the  infection  of  specific 
inflammations  ; but  not  with  equal  certainty,  for,  as  has  before  been  statei , 
the  causes  of  putrefaction  cannot  find  their  way  to  the  putrescible  matter 
bv  the  blood,  while  the  organisms  which  are  associated  with  specific  miectne 
-processes  may  do  so,  those  characteristic  of  some,  diseases  being  capable  ot 
livino-  in  the  blood-stream.  In  the  prevention  of  inflammation,  it  is  only  the 
direct  contamination  of  wounds,  abscesses,  &c.,  from  the  air  that  can  c 
o-uarded  against  by  local  means;  and  the  association  ot  putiefaction  * 
specific  infective  inflammations  is  so  close  that  the  two  subjects  cannot  be  dealt 
with  separately  in  so  far  os  local  treatment  is  concerned,  and  lieic,  thercfoi  , 
need  deal  only  with  the  prevention  of  putrefaction. 
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The  prevention  of  putrefaction  may  be  carried  oufc  by  the  exclusion  of 
any  one  of  the  essential  conditions  for  the  process  (p.  G4).  The  first  of  these 
is  the  presence  of  dead  organic  matter.  It  is  our  object,  therefore,  by  drain- 

Iage  of  wounds  and  abscesses,  either  entirely  to  remove  the  putrescible  matter 
or  to  reduce  it  to  so  small  a quantity  that  its  effects  will  be  insignificant. 
The  next  three  conditions,  the  presence  of  oxygen,  water,  and  a certain  degree 
of  temperature,  cannot  be  excluded  from  any  abscess,  wound,  or  cavity  of  the 
body  ; but  the  discharges  flowing  from  these  may  be  either  received  in  some 
absorbent  material  or  allowed  to  dry  in  the  air,  and  thus  their  decomposition 
may  be  prevented ; and  it  will  be  seen,  in  the  treatment  of  wounds,  that  these 
methods  are  sometimes  adopted.  The  last  condition  of  putrefaction  is  the 
presence  of  the  organised  ferment  ,•  and  the  destruction  or  exclusion  of  this  forms 
the  essential  feature  of  those  modes  of  treating  wounds,  abscesses,  or  ulcers, 
which  aim  at  the  absolute  prevention  of  the  inflammation  which  results  from 
the  irritation  of  the  chemical  products  of  putrefaction.  The  simplest  mode  of 
exclusion  of  the  organisms  floating  in  the  air  is  b j filtration.  It  has  been 
shown  by  experiment  that  the  air  filtered  through  cotton-wool  is  incapable  of 
giving  rise  to  putrefaction ; but  this  mode  of  preventing  decomposition  is 
rarely  practicable  for  surgery.  Consequently,  our  chief  reliance  has  to  be 
placed  on  chemical  antiseptics— that  is  to  say,  on  chemical  substances  capable 
of  destroying  the  vitality  of  minute  vegetable  fungi.  It  must  not  be  forgotten, 
however,  that  all  chemical  antiseptics  are  in  themselves  irritants  ; and* 
consequently,  in  using  them,  care  must  be  taken  to  protect  the  tissues'  as  far 
as  possible  from  their  direct  action,  otherwise,  although  preventing  putre- 
faction, they  may  act  as  causes  of  inflammation.  As  we  shall  have  frequently 
to  refer  to  the  use  of  antiseptics  in  the  treatment  of  abscesses,  ulcers,  and 
wounds,  it  will  be  most  convenient  here  to  mention  the  chief  substances  at 
present  employed,  with  their  properties  and  peculiarities.  Antiseptics  vary 
much  in  their  power,  in  the  irritation  they  give  rise  to,  and  in  their  effects 
if  absorbed ; these  points  will  therefore  be  alluded  to. 

It  may  be  stated  that  no  antiseptic  vapour  which  can  be  of  any  practical 
use  m surgery  has  as  yet  been  discovered. 


Carbolic  Acid  is,  perhaps,  the  most  extensively  used  of  all  antiseptics 
shmfl^hp7  no  ™ans  the  most  powerful.  In  surgery  the  purest  acid  only 
should  be  used,  the  form  known  as  absolute  phenol  being  perhaps  the  least 
objectionable  in  its  smell.  The  impure  form  of  the  acid,  such  as1  is  used  for 
disinfecting  drains,  is  more  difficult  of  solution  in  water,  and  its  smell  is  very 
offensive.  The  pure  crystallised  acid  may  be  made  permanently  to  assume 
the  form  of  a dense  oily  liquid  by  the  addition  of  about  ^ of  its  bulk  of  water 

„“j  on&hT1  tak!fla“  tiU  the  °f  wa  “is  19 

I?  1 0t,the  ac.ld\ tluis  foiling  the  1 m 20  solution.  The  efficient  strength  of 

te  recuS  r,rr  an|“ti8eI>?  is  ?b0nt  1 50>  Mow  wWch  it  must  not 

part?  mail  A lsIeadl^ ly  soluble  m oil  in  any  proportion  np  to  equal 

™ - A 81}  cenne  *„  even  more  soluble.  The  preparations  used  in  surgery 

wounds^o  T™  ’ 1 A md  1 in  «•  former  is  applied  only  tofoul 
to  the  air  fn-  PmP0Se  0 c eamn"'  ^lcm>  to  wounds  which  have  been  exposed 
which  an  onor^0'110  -im,C’  anc^  to  fcde  mibroken  skin  round  the  region  in 
operator’s  hanrlR  n01i  if  t0  JG  Performed  > the  latter  is  used  to  wash  the 

and  to  irrigate  thtf  ^i  8Pons'cs’  and  ad  instruments  during  tlie  operation, 
irugate  the  wound  during  the  performance  or  to  wash  it  out  with  at 
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the  end  before  closing  it.  The  1 in  20  solution  is  used  for  the  spray  as  null 
hereafter  he  described.  Both  the  1 in  20  and  1 in  40  solutions  whiten  any 
raw  surface  to  which  they  may  be  applied,  but  their  action  is  very  superficial 
and  does  not  interfere  with  primary  union  of  a wound.  At  the  moment  of 
application  they  cause  severe  smarting,  but  this  is  soon  followed  by  relief  from 
all  pain  and  a sensation  of  numbness.  Oily  solutions  act  much  less  powerfully 
than  the  watery.  For  preserving  catgut  ligatures  a solution  of  1 in  5 must  be 
used  In  the  strength  of  1 in  10  it  may  be  applied  on  lint  to  a wound  as  an 
antiseptic  dressing,  but  it  loses  its  acid  rather  quickly,  especially  if  there  is 
much  discharge,  and  consequently  must  be  renewed  at  least  twice . or^  three 
times  a day.  " Glycerine  solutions.  The  pharmacopceial  solution  of  1 m o— one 
part  of  carbolic  acid  to  four  of  glycerine— is  too  strong  for  application  to  a raw 
surface,  but  may  be  used  on  the  unbroken  skin  ; for  wounds  the  solution  may 
be  reduced  to  1 in  10  by  the  addition  of  an  equal  quantity  of  water  or 
o-lvcerine  If  used  as  an  antiseptic  dressing  it  must  be  changed  frequently, 
as  it  is  readily  washed  out  of  lint  by  the  discharge.  CarMic  gauze.  Tins  is  a 
coarse  o-auze  impregnated  with  carbolic  acid  dissolved  m a mixture  of  paraffin 
and  resin.  It  contains  about  TVth  part  of  carbolic  acid.  It  forms  an  absorbent 
dressing,  and  possesses  the  great  advantage  of  yielding  up  its  carbolic  acid 
slowly,  and  thus  retaining  its  antiseptic  properties  for  a long  time  CarMisec 
cotton  wool  and  tow  have  also  been  used,  but  are  somewhat  inefficient 

P1  Carbolic1  acid  may  act  injuriously  both  locally  and  generally.  If  the  solution 
be  not  properly  prepared  small  globules  of  the  undissolved  acid  may  be 
floating  in  it  which  will  cauterise  both  the  patient’s  tissues  and  the  Surgeon^  I 
hands  ° To  avoid  this  it  is  better  always  carefully  to  measure  the  acid  and 
prepare  the  solutions  some  hours  before  they  are  used  It  the  solution 
prepared  immediately  before  use  it  must  be  well  stirred  ; and  if  it  is  not 
required  to  be  cold,  warm  water  may  be  used  to  ensure  perfect  solution. 

Carbolic  acid  is,  even  in  the  strength  of  1 to  40,  an  mutant  to 
tissues  • when  applied  to  a wound  it  exaggerates  the  serous  discharge  for  the 
first  twenty-four  hours,  and  consequently  increases  the  necessity  for  goo 
drainage n In  using  it  as  a dressing  the  object  of  the  Surgeon  must  be  to 
prevent  direct  contact  of  the  acid  with  the  raw  surface  as  far  as  possibk^r 
the  wound  has  been  once  washed  out ; otherwise  it  may  give  rise > to  snppu 
on  In  washing  out  a wound  also  it  is  important  to  take  earn  hat  the  lotion 

££ cXl 4.  Hu  * -5^ * ££££ Z 

^STtryai°eota  tfssile^°^ot°onjy1a^lconstitutioiial  symptoiutytpp®^ 

Ut  then  be  abandoned,  and  some  other  antKepttc  agent 
be  applied  either  to  % 

peasant  symptom! , but,  it  the  surf**  he  very  kg. 
peculiarly  intolerant  of  the  acid,  symptoms  of  iso  7 of  its 

t ..  pvprv  case  in  which  a carbolic  acid  dressing  of  ail)  kind  s H 

derivatives,  can  be  detected  in  the  urine  by  proper  m ^ is 

tion,  if  a surface  of  any  size  is  covered  by  the  dressing 
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washed  out  with  the  lotion,  the  urine  undergoes  a marked  change.  In  the 
mildest  cases  it  is  passed  clear,  but  after  standing  for  some  time  gradually 
assumes  an  olive  green  tint ; in  the  more  severe  cases  it  is  passed  dark  in 
colour,  and  on  standing  becomes  almost  black.  If  no  other  symptoms  are 
present  this  appearance  of  the  urine,  which  is  said  to  be  due  to  the  presence 
of  indican,  need  give  rise  to  no  anxiety.  In  cases  in  which  the  graver 
symptoms  of  poisoning  are  present,  the  sulphates  disappear  completely  from 
the  urine.  The  most  marked  feature  of  carbolic  acid  poisoning  from  ab- 
sorption from  a wound  is  severe  and  incontrollable  vomiting  ; if  the  dose 
have  been  very  large  collapse  speedily  sets  in,  with  insensibility  of  the 
pupil,  twitching  of  the  muscles,  a rapid  feeble  pulse,  and  a subnormal  tem- 
perature. Albumen  is  said  to  appear  in  the  urine.  In  other  cases  elevation 
of  temperature  has  been  noted,  with  vomiting,  followed  by  insensibility  and 
death.  With  the  exception  of  a few  recorded  cases,  which  must  be  attri- 
buted to  an  idiosyncrasy  on  the  part  of  the  patient,  dangerous  symptoms 
have  occurred  only  when  the  carbolic  lotion  has  found  its  way  into  some 
cavity  as  the  rectum  or  peritoneum  or  pleura,  or  when  large  abscess-cavities 
have  been  washed  out  with  the  lotion,  or  when  it  has  been  forced  into  the 
spaces  of  the  areolar  tissue,  as  in  attempts  to  disinfect  deep  wounds  or  com- 
pound fractures.  The  treatment  consists  in  removing  immediately  all  carbolic 
acid  dressings  and  substituting-  some  other  antiseptic.  The  patient  must  be 
supported  by  stimulants,  especially  hypodermic  injections  of  ether ; and 
friction  of  the  surface  should  be  employed.  Ice  may  be  given  to  allay  the 
vomiting.  Bauman  has  recommended  the  administration  of  sulphate  of  soda 
in  small  doses  frequently  repeated,  with  the  hope  of  converting  the  carbolic 
acid  into  the  non-poisonous  sulpho-carbolate.  This  treatment  was  suggested 
by  the  disappearance  of  the  sulphates  from  the  urine,  which  is  possibly  due  to 
theii  having  been  consumed  in  that  way  ; the  graver  symptoms  supervening 
w len  they  were  exhausted  and  free  carbolic  acid  became  present  in  the  blood. 

I he  drug  can  do  no  harm  and  should  certainly  be  tried. 

Carbolic  acid  has  now  been  more  than  twenty  years  before  the  profession  as 
an  antiseptic,  and  has  derived  great  importance  from  being  the  agent  selected 
T t ? ULantlSeptlC  system  of  Seating  wounds.  In  spite  of  the  efforts 
lilf  i!'  !l?Sr!  aildlTTy  °ther  Surgeons  to  find  some  efficient  substitute 
51,!  ?e  dee  fi'om  fche  ^conveniences  attending  the  use  of  carbolic  acid, 

I PfCe  aS  tbe  most  couvenicn t antiseptic  for  cleaning  the 
> ibeon  s hands  and  instruments  and  for  washing  out  the  wound.  Other 

- d—  - *■"  *» 

ogZinG.—  Tlie  efficient  strength  of  this  antiseptic,  which  is  tire 

“hT  inTs  vc  T 1 ,MmA1S  donMf»'i  but  it  probably  acts  antisepti- 
Its  use  in  tl  5 f1  ° 5°pUfc  laP  a &Tai'u  to  ounce  of  water,  or  even  less, 
more  tlnn  i5  *reafcmenfc  of  wouik1s  was  introduced  by  Campbell  De  Morgan 
or  40  p-nins  55  ^e<us  ^ 1S  usually  employed  in  the  strength  of  20 
surface  hm  H 10  ouuce  of  water.  This  solution  produces  a whitening  of  the 
of  a visible  oi  T 101!  18  ver^  suPei’ficial,  and  it  docs  not  cause  the  formation 
this  Selib  U'lleSS  appUGd  for  sorae  length  of  time , in  fact,  even  in 
surface  has  heel  a°CS  n5  Preve.nfc  nn'on  by  first  intention.  The  whitened 
to  the  aWl  S1T'I,byCXperiment  to  p)rm  a remarkably  efficient  barrier 
vol.  i.  ^ °n  ° die  c^emicaI  products  of  putrefaction,  and  experience 
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proves  that  decomposition  of  the  discharges  will  not  commence  m a wound  I 
thus  treated  for  about  three  days.  It  therefore  forms  a most  useiul  applica- 
tion to  wounds  in  which  it  is  impossible  to  employ  rigid  antiseptic 
such  as  those  opening  into  the  mouth,  rectum,  or  > a ci  , 01 
day  when  its  influence  seems  to  be  exhausted,  the  opened  lymph-spaces  a c . 
far  closed  by  plastic  exudation  that  the  dangers  of  septic  absorptwn  are 
greatly  diminished.  It  has  no  toxic  effects  when  thus  applied ; but  «e 
must  be  taken  in  using  it,  if  a syringe  be  employed  to  squirt  the  lotion 
the  wound,  that  the  spaces  of  the  areolar  tissue  are  not  injected,  01  senous  a iu  » 

extensive  sloughing  may  result.  . T.  • AT1(1  nf 

Boracic  Acicl  was  introduced  into  surgical  practice  by  Lis  ei . 
the  less  powerful,  and  at  the  same  time  one  of  the  least  irritating  of  cliem 
antiseptics.  It  is  very  readily  soluble  in  hot  water,  but  sparingly  so  I he 

concentrated  cold  solution  or  “ toracic  acid -lotwn,’ is  preparrf  by 
ounce  of  the  crystallised  acid  to  a pint  of  boiling  water,  and  aftc  " 

it  to  cool  and  the  excess  of  the  crystals  to  settle  down  ; .t  forms  a n^Wlotm 
for  washing  or  irrigating  wounds.  Boraae  acid  lint,  whio  P 1 5 

dinnino-  ordinary  lint  in  a concentrated  boiling  solution  of  the  acid  and  alee 
wSs  dryit  itf  forms  a useful  application  to  wounds  or  granulating  sores  ; 
•md  if  moistened  with  warm  boracic  acid  lotion,  may  be  applied  with  great 
a vantage  1 in the  place  of  a poultice  to  sloughy  and  inflamed  wounds. 
BaraAaM  ointment  forms  an  excellent  dressingfor  srnafl  womubh 
those  on  the  face  and  for  healthy  granulating  sores  .The m* 
a preparation  composed  of  1 part  of  paraffin  and  2 parts  of 
in  five  Darts  of  which  is  added  one  part  of  boracic  acid.  It  should  lie  sp  eau 
^n  ftin  “and  dipped  in  the  boracic  acid  lotion  betee  being  ^hed, 
after  which  it  may  be  coveted  with  cottonwool  an  ^ l ^ 
requires  changing  once  or  twice  a day.  Baiff  h^ ^ecomm  ^ ^ ^ 
combination  of  glycerine  and  boracic  acid,  to  . & , i lise(j 

of  Boro-glyceride,  as  a lotion  for  wounds  and  sores,  and  those  w ' , j 

it  report  fLnrably  of  it  ; but,  probably,  equally  good  results  can  be  obtained 

h^S^c^^^cfd^is  a^ei^atdve^'cmholi^acid^ and  is  largely  used  as  an 
a„«"“eCs  no  toxic  properties,  and l in  this 

List  300  parts  of  cold  water  to  dissolve  it,  and  .s  nr  tins  form  atete  oert . _ 
antiseptic,  though  less  irritating,  than  car  o < is  recoin- 

surgery  are  salicylic  wool,  salicylic  jute,  and  set  try  * . . Lpared  from 

mended  b,  Thiersch  as  being  more  absent  > rtie^i idh  is  piq 
refuse  material,  and  was  introduced  by  ilc  ’ - the  ,acpj  varying 

and  elastic.  All  these  preparations  contain  a piop  ciYcerine 

,,  -.a  T,01.  Pont  They  should  be  moistened  vita  a utue  B r 

«,d  tie  dut  of  the  acid  from  flying  about  when  they 

cai«s  violent  sneezing.  Salicylic  add  in  solution  should  not  be  used 

instruments  as  it  corrodes  them  quickly.  . accoimt  of  its 

over  those  already  mentioned.  0«H*»entics  It  lias  been  reconi' 

Iodine  is  one  of  the  most  powerful  of  « * J , ‘ in  tlie  strength 

mended  by  Bryant  as  a lotion  for  washing  wounds  and  sponges, 
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of  two  drachms  of  the  tincture  to  a pint  of  warm  water  ; and  in  this  strength, 
it  is  an  efficient  antiseptic  and  very  free  from  irritating  properties. 

Eucalyptus  Oil  is  a powerful  antiseptic,  having  a very  fragrant  campho- 
raceous  smell ; and,  so  far  as  is  at  present  known,  it  is  quite  free  from  poisonous 
properties.  It  is  practically  insoluble  in  water,  but  readily  soluble  in  oil, 
paraffin,  and  spirit.  It  is  used  chiefly  as  eucalyptus  gauze.  The  material  with 
which  the  gauze  is  impregnated  is  composed  of  3 parts  Dammar  resin,  8 parts 
paraffin  was,  and  1 part  eucalyptus  oil.  Lister  has  used  this  preparation  exten- 
sively, and  finds  it  in  every  way  an  efficient  substitute  for  the  carbolic  gauze 
in  cases  in  which  the  patient  shows  signs  of  carbolic  acid  poisoning,  or  when 
the  skin  is  easily  irritated  by  that  substance.  For  application  to  granulating- 
sores  an  ointment  composed  of  2 parts  paraffin,  2 vaseline,  and  1 of  euca- 
lyptus oil  will  be  found  very  useful.  If  the  sore  be  foul  some  iodoform  may 
be  added  in  the  proportion  of  one  drachm  to  the  ounce. 

Iodoform  is  an  antiseptic  of  undoubted  power  which  has  lately  been  used 
very  largely  in  surgical  practice.  It  is  sold  in  two  forms — the  precipitated, 
which  is  an  extremely  fine  yellow  powder  ; and  the  crystalline,  composed  of  fine 
golden  yellow  crystals.  The  latter  should  always  be  used  hi  wounds  or  on  raw 
surfaces,  as  the  finely  divided  particles  of  the  precipitated  form  are  too  readily 
absorbed.  Iodoform  is  insoluble  in  water  but  is  readily  soluble  in  chloroform 
and  ether,  sparingly  so  in  alcohol,  and  very  freely  in  oil.  The  preparations 
used  in  Surgery  are  the  pure  chug  in  crystals  ; iodoform  ivool,  prepared  by  im- 
pregnating cotton  wool,  deprived  of  its  grease  so  as  to  render  it  absorbent, 
with  10  per  cent,  of  the  drug  ; and  iodoform  ointment,  made  by  mixing  varying 
proportions  of  the  crystals,  from  one  drachm  upwards,  with  one  ounce  of  vaseliim. 
ihe  pure  iodoform  is  specially  applicable  to  wounds  opening  into  cavities,  such 
as  those  left  by  removal  of  the  tongue  or  upper  jaw.  It  may  be  sprinkled  on 
the  raw  surface  twice  a clay,  and  will  absolutely  prevent  any  unpleasant  smell. 

e Germans  have  used  it  freely  as  an  application  directly  to  the  raw  surfaces 
of  fiesh  wounds  before  closing  them,  and  it  has  been  found  not  to  prevent 
union  by  first  intention ; but  its  use  in  this  way  is  not  to  be  recommended,  as  it 
is  a needless  introduction  of  a foreign  body. 

P°Tf  " veiT  marked  toxic  properties,  but  the  effect  produced 
patient  ^ .e*fcenfc  Upon  au  idiosyncrasy  on  the  part  of  the 

somewhat  il  nh;i7Pt0mSi  11odoform  P01S0ning  are  very  various,  and  differ 
Son  oS611  T adU  tS; . Am0ng'Sfc  the  mosfc  marked  has  been 

tionffi  d rPer1U1\ieaChUlg  1040  ^thoufc  othe1'  serious  constitu- 
Loss  of  annetite  withand  l'.lt  l0Ut  any  _ unhealtliy  appearances  in  the  wound, 
ino-  that'  ewi-vH  • Progressive  emaciation  is  common,  the  patient  complain- 
| thafc  ferythmg  tastes  and  smells  of  iodoform.  Yomitino-  however  is  not 

The  effecfc  011  the  puIse  is  offc-  very 

and  th!.freqfncy  18  increased,  reaching  140  or  even  180, 

the  brain  ar^nf^6  ^ f0r°®  18  corresPondingly  diminished.  Its  effects  on 
an  attack  of  seuous;  in  some  adults  it  seems  to  have  caused 

been  noted  wilt™  faiuaca  delirium,  in  others  persistent  drowsiness  has 
common  nnrl  .1  ^T°a  mental  depression.  In  children  drowsiness  is  more 
cular  meninffiH0CaSITna  16  symPtoms  may  closely  resemble  those  of  tuber- 
iodoform  forcin'  .1  U othei‘  oases  rapid  collapse  has  followed  the  use  of 

have  occurred  in  (hVm  drug. could  bc  found-  Many  fatal  cases 

any  ; but  the  quantities  applied  have  been  in  some  cases 
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so  enormous  that  this  is  scarcely  to  be  wondered  at.  As  an  external  dressing 
to  a wound,  the  edges  of  which  have  been  brought  accurately  in  contact, 
it  has  never  been  known  to  cause  poisoning,  though  when  applied  on 
the  raw  surface  left  by  a large  burn  it  may  give  rise  to  some  of  the  above- 
mentioned  symptoms.  The  urine,  in  all  cases  of  iodoform  poisoning,  has  been 
found  to  contain  iodine.  The  treatment  consists  in  the  immediate  and  com- 
plete removal  of  the  drug,  which  will  usually  be  followed  by  speedy  dis- 
appearance of  the  symptoms.  n , , n Mil  ' 

Permanganate  of  Potash,  a solution  of  which  forms  Condys  fluid,  is 
a powerful  oxidising  agent.  It  possesses  very  active  powers  as  a disinfectant, 
destroying  the  smell  of  decomposing  matter  even  when  used  in  very  dilute 
solutions.  In  stronger  solutions  it  is  a powerful  ant aseptic,  < lestro; png  the 
vitality  even  of  the  spore-bearing  bacilli,  but  m order  to  do  this  its i strong 
must  be  such  that  it  could  hardly  be  used  on  living  tones . It  oirns  a 
valuable  wash  for  foul  wounds;  but  if  used  m sufficient  strength  to  excit 
really  powerful  antiseptic  influence,  it  stains  everything  with  which  it  come, 
in  contact  a dark  brown.  It  possesses  practically  no  toxic  properties. 

Benzoic  acid  possesses  extremely  powerful  antiseptic  propel  ties,  but 
not  been  used  pure  in  the  treatment  of  wounds.  It  forms  an  important  con- 
stituent of  Compound  Tincture  of  Benzoin,  Friar’s  Balsam,  or  A ound  Balsam, 
which  was  formerly  extensively  employed  as  an  external  application  to  wounds, 

and  is  still  sometimes  applied  to  compound  fractures. 

Turpentine  was,  in  former  times,  a constituent  of  a . most  all  salves  for 
wounds,  and  doubtless  did  excellent  service  as  an  antiseptic.  At  the  p>  esc 
rime  it  is  scarcely  ever  used.  A highly  refined  form  ,s  sold  und, 
terdnu,  which,  dissolved  in  olive  oil  in  the  proportion  of  1 to  5,  forms 

,l1  Th^uol  is  the  aromatic  principle  of  thyme.  It  is  said  to  be  an  efficient 
antiseptic  if  dissolved  in  water  in  the  proportion  of  1 m 1000  Ifc  sJ'ut  l 
irritating  and  is  not  poisonous ; but  it  presents  few  other  advanta  ei 3,  md 
rarely  used  except  for  washing  out  a cavity,  as  the  rectum  ’om  w ic 
acid  might  be  absorbed  in  dangerous  quantities  if  injected  ,, 

Glycerine  possesses  decided  antiseptic  properties  but  its  efficient  st  e . 0 
is  uncertain.  It  is  chiefly  useful  as  an  addition  to  boracic  or  carbolic  lotions 

to  prevent  them  from  drying  too  quickly.  , 

Alcohol. — The  antiseptic  properties  of  alcohol  aie 
require  mention.  It  is  said  to  be  efficient  in  the  strength  of  one  pai t 
of  v^ter  or  roughly,  one  ounce  of  proof  spirit  to  a pint  of  water.  It  is  frit 
little  used  in  surgery  as  an  antiseptic,  because  of  its  evaporating  001‘T  , • ' 
but  it  may  be  employed  as  a wash  for  wounds  or  for  the  hands  and  instru- 
ments if  none  more  efficient  is  at  hand.  _ . . . ,,  q.oe 

Amongst  the  most  powerful  means  of  preventing 
application  of  cold.  This  causes  contraction  « - - * ^ 
Hon  thus  preventing  tension  and  swelling,  the  cold  siioma  » 

s-ift-jsfi  K Mr-HS  gsr. 

the  intervals  between  the  cold  applications  unc  • & im'ury  be 

dole  during  the  time  that  the  part  has  been  really  cooled.  If  the  injmj 
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superficial,  and  not  very  severe,  lint  dipped  in  cold  water,  frequently  renewed, 
may  be  applied  ; or,  if  the  skin  be  unbroken,  an  evaporating  lotion  may  be 
used.  Should  a limb  or  joint  be  severely  injured,  cold  irrigation  will  be  a 
preferable  mode  of  reducing  its  temperature.  This  may  most  conveniently  be 
done  by  suspending  over  the  part  a large  wide-mouthed  bottle  full  of  water, 
in  which  a few  pieces  of  ice  may,  if  necessary,  be  put  ; one  end  of  a skein  of 
cotton,  well  wetted,  is  then  allowed  to  haug  in  the  water,  whilst  the  other  end 
is  brought  over  the  side  of  the  bottle.  This,  acting  as  a syphon,  causes  a 
continual  dropping  upon  the  part  to  which  the  cold  is  to  be  applied  (Fig.  85). 

But  the  direct  application  of  pounded  ice  in  a bladder  or  thin  rubber  bag  is 
the  most  effectual  means  of  applying  cold,  when  it  is  intended  that  its  effects 
should  penetrate  deeply,  as  in  an  injured  joint,  spine,  or  head. 


Fig.  S5 — Irrigating  Apparatus. 


Another  very  efficient  mode  of  applying  cold  is  to  surround  the  part  with  a 
cod  of  India-rubber  tubing  through  which  a stream  of  iced  water  is  allowed 

a reSfVOil'  placed  above  the  becL  This  method  was 
th"  bj,0  lS  as  a ™de  of  ‘^Plying  cold  to  the  genital  organs,  and  for 

weXf  1S7erJ  effiCienL  When  aPpliecl  t0  the  head  or  a limb,  the 
coil  Pf  l*  aPfc  t0  comPress  the  tube  and  arrest  the  flow.  To  over- 

me^l  whin  ffi°U  16  apparatus  known  as  “ Leiter’s  tubes,”  made  of  soft 

introduced0^  T ° a™fc^  aPPlied  fco  au7  Part  of  the  body,  has  been  lately 

powe  of  the  iT®  ^ ^ Water  mUSt  n0fc  be  iced>  as  fche  greater  conducting 

P Tho  , r b 1?ndera  thls  nofc  onl7  unnecessary  but  dangerous. 

and  tend^JeaB?^  aTld  L°tion  acts  as  a Powerful  local  sedative, 
ana  tends  gieatly  to  restrain  local  inflammation 

1-  the  iS  an  essential  elemeut  in  the  preventive  treat* 
Sedio SSr/6?  as  fc0  movemeilfc  or  use  is  imperative ; an 
from  light  1 011  a SpHntj  an  N®4  e7°  should  be  protected 

moderate  an^weii11^  ^ °°.nsidtutional  disturbance  must  be  prevented  by  a 
of  the  bowels  n ' i ^ 10SCU  r b^  rePosc  °f  body,  by  regulation  of  the  action 
patient.  ’ H 7 careful  attention  to  the  hygienic  surroundings  of  the 

must  noUflot'hfmsclf  toTe^T  Tre,atment  of  inflammation,  the  Surgeon 

0 be  led  away  by  the  name  of  the  affection  with  which 
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he  has  to  do  but  he  must  be  influenced  in  the  means  that  he  adopts  by  the 
constitutional  condition  of  the  patient,  by  the  type  of  the  inflammatory  fever, 
and  by  the  state  of  the  diseased  part ; for  nothing  presents  greater  variety 
than  the  management  of  the  inflammatory  process  m different  conditions sot 
the  patient,  and  in  the  different  types  and  phases  of  the  d,sea6e-  ^ e sha 
accordingly  consider  the  treatment  of  acute  inflammation  as  it  is  accompan 
bv  the  sthenic  and  the  asthenic  form  of  inflammatory  fever. 

Treatment  of  Acute  Inflammation  with  Fever  of  the  Sthenic  in  - 
—In  the  treatment  of  this  variety,  active  and  energetic  measures  must  early 
be  had  recourse  to,  especially  if  the  patient  be  young  and  strong 
no  condition  that  is  more  under  the  control  of  the  Surgeon  than  this  v i e 
occurs  in  a healthy  constitution,  and  none  m which  more  can  be  done  y 
active  means  early  employed.  It  is  consequently  of  the  first  importance  that 
precious  time  be  not  lost  by  the  employment  of  inefficient  "imores >)  oth  ■ - 
wise,  important  local  changes  and  irremovable  alterations  of ’e tmotu  e J 
ensue.  It  is  also  of  great  consequence  to  remove  the  disease  in  y , y 

to  subdue,  but  to  extinguish  it,  lest  it  degenerate  mto  some  of  the  moic 

chronic  and  intractable  foims.  . , , » , -i  • „liri 

The  first  thing  to  be  attended  to  m the  treatment  of  this  and  of  all  the 

other  varieties  of  inflammation,  is  the  removal  of  the  cause.  Thus,  iest  mi  . 
be  afforded  to  a diseased  joint,  light  withheld  from  an  inflamed  eye,  and  a 
foreign  body  taken  out  of  the  flesh  in  which  it  is  lodge  . 

The  next  great  indication  is  to  lessen  the  determination  of  blood  to  the 
,,  j nhp  blood-nressure  in  the  distended  vessels.  The  measuies  for 
accomplishing  this  form  what  has  been  termed  the  antiphlogistic  treatmen  . 
This  consists  of  constitutional  and  local  means. 

^ Constitutional  Treatn.cnt.-The  object  aimed  at  ,n  constitutional  anti- 

£ £3?=E  or  MS  M 

inflammation,  and  who  have  not  been  weakened  by  d,  and  m yo  f 
ao-ed  subjects,  that  such  treatment  can  be  justifiable,  i < y 
mation,  as  erysipelas,  and  all  other 

Of  their  cause  depressing  m themselves;  and  m these  active  * ° 

‘^^rSfmeans  that  we  possess  is  certainly  Btood 
letting  !°anck  when  the  inflammation 

the  state  of  the  patient  “ ‘^ken  away,  but  cannot 

abstraction  of  blood.  But,  as  bloo  u iimipcessarilv  lest  permanent 

readily  be  restored,  we  should  never  remove  it  uni  - 7,  1 -ed 

ill  effects  to  the  health  ensue.  Blood-letting  is  car  am  ) a,,||y 

in  the  treatment  of  surgical  inflammations  ; an  l f “ „f  loni  tow.  s 
avoided  in  very  young  and  in  very  old  subject  m Uie 

generally,  and  in  persons  who  are  “f^t  importance 

character.  It  should  never  be  employed  u te  m o.  » b/followed 

« -in,  be 
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risk,  to  limit  exudation  lest  it  give  rise  to  a change  of  structure,  which, 
however  slight,  would  be  fatal  to  the  utility  of  the  part.  The  quantity  of 
blood  that  should  be  taken  necessarily  varies  greatly,  according  to  the  age 
and  constitution  of  the  patient,  and  the  nature  of  his  disease  ; and  it  is  of 
importance  to  bear  in  mind  that,  when  blood-letting  is  really  required,  the 
system  tolerates  the  loss  of  the  vital  fluid  much  better  than  at  other  times. 
The  effect  produced  ou  the  pulse  and  on  the  system  should  be  the  guide  to 
the  quantity  to  be  taken  away.  A decided  impression  should  be  produced  by 
blood-letting,  not  so  much  on  the  frequency  of  the  pulse,  as  on  its  character  ; 
that  should  guide  us,  and  not  the  number  of  ounces  drawn.  The  point  to  be 
obtained  is  the  greatest  effect  upon  the  system  with  the  least  loss  to  the 
patient : hence  the  blood  should  be  taken  from  a large  orifice,  the  patient 
sitting  upright.  In  repeating  the  venesection,  we  must  be  guided  by  the 
impression  that  has  been  made  upon  the  disease,  and  by  the  state  of  the  pulse. 
In  former  times,  blood-letting  was  sometimes  practised  from  the  temporal  artery, 
and  the  external  jugular  vein  ; but  in  the  present  day,  blood  is  scarcely  ever 
taken  from  any  vessel  but  the  median  basilic  vein  at  the  bend  of  the  elbow. 
The  operation  is  thus  performed  : the  patient  being  in  a sitting  posture,  a tape 
or  a piece  of  bandage  is  bound  round  the  arm  about  midway  between  the 
shoulder  and  the  elbow,  with  sufficient  firmness  to  obstruct  the  return  of 
blood  through  the  veins,  and  yet  not  to  interfere  with  the  flow  through  the 
artery.  When  the  limb  below  the  bandage  is  fully  distended  with  blood,  the 
operator  selects  the  most  prominent  vein  at  the  bend  of  the  elbow,  which 
will  almost  invariably  be  the  median  basilic,  and  compresses  it  with  his  thumb 
below  the  point  at  which  it  is  intended  to  open  it ; this  serves  the  double 
purpose  of  steadying  the  vein,  and  preventing  a premature  escape  of  blood. 
He  then  takes  the  lancet,  or  any  other  small,  sharp-pointed,  cutting  instrument 
if  a lancet  be  not  at  hand,  and,  holding  it  by  the  blade  between  the  fore- 
fingei  and  thumb,  while  he  steadies  his  hand  by  resting  the  other  fingers  on 
the  arm  of  the  patient,  he  divides  the  skin  and  opens  the  vessel  by  a single 
incision  about  one-third  of  an  inch  in  length,  carried  obliquely  across  the 
vein  and  dividing  its  anterior  wall.  He  then  takes  a graduated  vessel,  and, 

0 cling  it  m such  a position  as  to  catch  the  blood,  he  removes  his  thumb 
horn  the  vein  and  allows  the  proper  amount  to  escape.  During  the  operation 
the  patient  should  hold  some  round  body  in  his  hand,  which  he  can  grasp 
firmly  at  intervals,  by  which  means  the  blood  from  the  deep  veins  is  driven 
out  from  amongst  the  muscles  into  the  median  by  the  communicating  branch 
w rich  enters  it  just  before  its  bifurcation.  As  soon  as  a sufficient  quantity  of 
blood  is  drawn,  the  constricting  band  on  the  arm  is  relaxed  ; a pad  of  lint  is 

ThPr  nl  wVei’  u YTd’  and  SeCm'ed  by  a few  tums  of  a figure-of-8  bandage, 
br  rin  ? 0'  , , Can  happe11  durin8'  the  operation  is  a wound  of  the 
vein  ! Z1’  W!11C1l  us?  ly  HeS  immcdiate,T  beneath  the  median-basilic 
of  the  1!  the , pomt  selected  for  bleeding.  This  is  avoided  by  holding  the  blade 
flnp  f n,C,C  s 101  an<  Plinljr>  and  supporting  the  backs  of  the  three  inner 
the  rminf1  rn  ba  'eid  S aim  wdde  a movement  of  extension  of  the  wrist, 
to  onen  J!e  InS  Uimcid  is  made  to  move  in  a segment  of  a circle,  and  so 
is  intended  plrr11?eilfc  w^Pou^  aily  risk  of  penetrating  more  deeply  than 
nosifirm  0 . 10111  madvertency  the  patient  be  bled  in  the  recumbent 

the  effect- 'r  " (}nanfaty  Mood  may  be  removed  than  is  intended  before 

tne  effect  011  the  pulse  is  produced. 
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Bleeding  from  tlic  external  jugular  vein  sliould  never  be  performed,  as  it  is 
accompanied  by  the  danger  of  entrance  of  air,  and  the  effect  produced  differs 

in  no  respect  from  that  of  bleeding  from  the  arm. 

Whether  blood-letting  be  practised  or  not,  we  must  endeavour  to  set  the 
secretions  free,  and  in  this  way  to  clear  the  blood  of  the  morbid  products 
accumulated  in  it.  If  we  can  bring  about  a full  action  ol  the  livei,  with 
copious  bilious  evacuations  from  the  bowels  or  an  abundant  acid  perspiration 
from  the  skin,  or  a copious  discharge  of  urine,  we  shall  diminish  t be  con- 
stitutional disturbance  and  mitigate,  if  not  cut  short,  the  local  process.  \\  ith 
these  objects  in  view,  purgatives,  diaphoretics,  and  diuretics  are  to  3 

*1'1  Purgatives,  by  causing  dilatation  of  the  vessels  of  the  alimentary  canal, 
reduce  the  blood-pressure  in  other  parts,  and  this  effect  is  still  further  in- 
creased by  the  diminution  they  cause  in  the  general  mass  of  the  circulate  0 
fluid.  Moreover,  they  clear  the  intestinal  canal,  and  thus  favour  digestion 
and  assimilation  of  food.  From  the  frequency  with  which  “ . 

associated  with  unhealthy  inflammatory  processes  it  seems  probable  that  the 
intestinal  tract  forms  an  important  channel  for  the  elimination  of  the  produc  s j 
S Such  inflammations  from  the  blood,  and  the  necessity  of  maintaining  a 
proper  action  of  the  bowels  would  thus  be  explained.  Experience  teaches  us 
llso1  that  in  inflammatory  affections  constipation  always  aggravates  the  eleva- 
tion of  temperature,  and  a brisk  purgative  will  often  bring  it  down  one  01  two 
decrees  This  is  especially  the  case  with  children.  Purgatives  should,  there- 
fore always  be  given  early,  except  in  some  special  cases  ot  acute  inflammation 
0^ the  abdominal  organs. ^ !n  general  it  will  be  found  mo^ad^t=  ^ 
administer  a mercurial,  followed  by  a brisk  saline  purge  ; and  this  should 
repeated  from  time  to  time  during  the  progress  of  the  case.  , , 

Diuretics  and  Diaphoretics  are  of  much  use  when  fever  forms  a marked 
feature  of  the  case  and  they  should  then  be  administered  frequently  during 
S dav  Free  "^perspiration  lowers  the  temperature  by  increasing  the  loss 
rf  l—ftom  the*  surface  of  the  body  and  the  diiatatmn  ot  the  cutaneous 
vessels  tends  to  diminish  the  blood-pressure  in  internal  parts.  Both 

administered  eithei  m the  , oombined  with  Dover's  powder, 

salines  above-mentioned,  01  as  James  s p Ushed  too  far,  so 

Antimony  is  best  given  in  smal  ^^00  on  the 

IS  to  induce  distinct  nausea,  it  exerts  a pm\  eriui  acpitss  0 

visceral  complications.  It  lowers  the  to*  ^ #f  tho  jXeut. 

produces  speedy  and  copious  sweating,  . „ h which  affect  the 

,i”s  a'jsrrrjsi  • - — - 
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than  mercury,  administered,  not  as  a purgative,  but  as  an  alterative  to 
the  system.  And  I confess  that  I can  in  no  way  give  my  adherence  to  the 
doctrines  of  those  who,  disregarding  the  daily  evidence  of  professional  experi- 
ence, deny  the  utility  of  the  preparations  of  this  mineral  in  the  treatment  of 
certain  forms  of  inflammatory  disease.  Mercurial  remedies  are  of  special 
service  in  aiding  the  operation  of  other  medicines.  Diuretics,  diaphoretics, 
and  purgatives,  will  frequently  not  act  properly  unless  conjoined  with  a 
mercurial.  In  inflammation,  the  preparations  of  mercury  are  of  especial 
value  in  promoting  the  absorption  of  exudation-matters,  as  we  may  see 
happening  under  their  influence  in  certain  diseases  of  the  eye.  Care,  how- 
ever, is  required  in  the  administration  of  mercury.  In  irritable  or  cachetic 
constitutions  it  should  not  be  given  at  all,  or  not  without  great  caution.  It 
is  best  borne  by  strong  constitutions,  and  in  acute  inflammation  of  the  serous 
and  fibrous  tissues. 

Calomel,  blue  pill,  and  powder  of  mercury  with  chalk,  are  the  preparations 
usually  employed  when  the  mineral  is  given  by  the  mouth.  When  it  is 
administered  endermically  the  mercurial  ointment  is  preferred.  The  mercury 
need  never  be  pushed  to  salivation,  but  in  some  cases  it  may  be  given  until 
the  gums  are  slightly  affected. 

It  is  especially  the  combination  of  calomel  with,  opium  that  produces  the 
most  beneficial  effects  in  the  treatment  of  active  surgical  inflammation.  Half 
to  one,  grain  of  calomel,  and  half  a grain  or  a grain  of  opium,  or  five  grains  of 
Dovei  s powder  with  three  of  mercury  and  chalk,  every  sixth  or  eighth  hour, 
tranquillise  the  system  and  diminish  the  force  of  the  heart’s  action  in  a 
lemaikable  manner,  especially  in  acute  inflammation  affecting  the  joints,  the 
eye,  or  the  serous  membranes. 


°pium  is  of  use  nofc  only  in  the  way  that  has  just  been  indicated,  but  is  of 
essential  service  in  allaying  the  pain  and  irritability  that  often  accompanv 
inflammation,  especially  in  many  inflammatory  affections  of  the  bones  and 
joints.  In  the  form  of  Dover’s  powder,  it  is  of  especial  value  in  this  respect, 
and  m this  form,  alone  or  combined  with  James’s  powder,  it  forms  one  of  the 
most  poweiful  diaphoretics  we  possess. 

is  sTkTnif!.rlermf  miiCh0n  of  m01'pbia,  invaluable  as  it  is  in  assuaging  pain, 

with  i*r  m-,the  treafcmenfc  of  acute  inflammation.  Opium  combined 
with  ipecacuanha  and  a mercurial  is  preferable. 

theuatimfshn^n  inanimation,  it  is  of  essential  consequence  that 

tine  and  ‘ o i W r ^ Bt/68t* in  au  atmosPhere  of  well-regulated  tempera- 
\ ^ V ? 5Ct’  thG  more  ^Plete  the  abstinence  in  this 
cease<  ’ apic  y c 0 therapeutic  agents  act  and  the  febrile  symptoms 


fi ugi Lees Tjth<jK t i ksi?1  X J " i TlliSi  iS  °f  tlie  ^most  importance,  as  it  directly  in- 
JSry aud  vesseis  that  are  deranged  in  action.  It  consists  of 

water  and  hot  W ^ °PP°site  characters.  Heat  and  cold;  iced 

all  with  success  hnf  ^ ’ astnngeuts  and  sedatives — are  all  employed,  and 

and  the  art  of'  o i^?-  °U!7  111  ccrtain  stages  and  forms  of  the  disease  ; 

I adaptino- the  vm-iV°nC  UC  *oca^  treatment  of  inflammation  consists  in 

case  before  us  * 1S  mcans  afc  our  disposal  to  the  particular  conditions  of  the 

lessening  theTmomu  f f-6  m08i!  efficient  means  we  possess  of  directly 
° amount  of  blood  in  an  inflamed  part,  as  by  it  in  some  cases  we 
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take  blood  directly  from  the  distended  and  engorged  vessels.  It  does  not 
always  act,  however,  quite  so  simply  as  this.  In  no  disease  is  the  benefit  of  local 
blood-letting  more  marked  than  in  acute  inflammation  of  the  middle  ear,  and 
yet  in  this  case  we  draw  the  blood  from  the  cutaneous  vessels  over  the  mastoid 
process.  In  acute  orchitis  relief  is  often  given  by  puncturing  the  distended 
veins  of  the  scrotum,  which  have  no  direct  connection  with  the  swollen  gland. 
In  these  cases  the  relief  is,  perhaps,  due  to  a reflex  contraction  of  the  arteries 

leading  to  the  inflamed  part.  . 

Local  blood-letting  maybe  used  in  addition  to,  though  it  is  most  commonly 
employed  in  preference  to,  general  blood-letting,  especially  if  the  inflammation 
be  not  severe,  or  if  it  occur  at  either  of  the  extremes  of  life,  in  women,  and  m 


persons  of  generally  feeble  power.  . . . . 

Blood  may  be  taken  locally  by  punctures,  scarifications,  or  incisions,  or  by 

leeching  or  cupping.  , . . 

Punctures,  scarifications,  and  incisions  can  be  practised  only  in  in- 
flammation of  the  cutaneous  and  exposed  mucous  surfaces,  due  attention  being 
paid  to  subjacent  parts  of  importance.  They  constitute  a very  efficient  means 
of  relieving  the  part,  as  not  only  is  blood  removed,  but  an  exit  is  afforded  foi 
effused  matters  ; tension  is  consequently  materially  lessened,  and  the  tendency 
to  sloughing  and  other  evil  after-effects  perhaps  prevented.  The  rernova  of 
the  tension  of  inflamed  parts  is  not  only  of  the  greatest  advantage  locally,  but 
is  of  considerable  service  to  the  system  at  large  by  lessening  the  pain  and 
general  irritation  that  are  always  occasioned  by  it.  Punctures  shoulc  le 
made  with  a fine  lancet,  in  parallel  rows  over  the  inflamed  surface,  and  should 
not  exceed  a quarter  of  an  inch  in  depth.  Scarifications  are  m reality  small 
and  short  incisions.  They  may  be  made  across  swollen  and  congested  vessel.., 
which  will  bleed  freely,  as  in  the  relief  of  a chemosis  of  the  lowei  eyelid, 
modification  of  puncture  is  sometimes  practised  by  opening  thevemsin 
the  neighbourhood  of  the  inflamed  part  at  several  points  at  once,  lhus, 
in  inflammation  of  the  testis,  the  scrotal  veins  may  be  punctured  with 


When  incisions  are  required  they  must  always  be  made  m he  axis  of  the 
limb,  and  should  be  so  arranged  as  to  afford  the  greatest  possible  relief  to  he 
• tension.  Their  length  and  their  depth  must  vary  according  to  the  seat  of  the 
inflammation.  Thus  in  the  inflamed  conjunctiva  they  must  of  course  be  veiy 
limited,  whilst  in  phlegmonous  inflammation  of  a limb  they  may  be  of  much 
greater  extent  and  depth.  Care  must  be  taken  as  far  as  possible  not 
wound  superficial  arteries  or  veins  of  sufficient  sisc  to  Meed  dangerously 
Bleeding  from  punctures  and  incisions  may  be  encouraged  by  wai 

'"'leeches "arc  usefully  applied  to  the  neighbourhood  of  Mamed ■ 1*^“ 
should  not  be  put  upon  the  inflamed  surface  itself,  as  their  lutes  < • 

There  are  certahr  situations  in  which  leeches  should  not  be  l>l»«^  »ve  “ 
We  subcutaneous  vein,  or  in  regions  where  there  is  much  loose  areolar  turn, 
.(.mturn  or  eyelids,  lest  troublesome  htemorrhago  or  ecchvmosis  occur 
l rCS,  be  applied  near  a specific  ulcer  lest  the  bites  become 
taied  by  the  discharge.  The  bleeding  from  a leech-bite  ma,  be  e co  - 
raved  by  warm  poulticing  or  fomentations  lor  some  time  aftei  1 10  .mw i . 

,n.  Tn  this  wav  from  half  an  ounce  to  an  ounce  of  blood  may 

takeT by  each  leech.  There  is  usually  no  difficulty  in  arresting  the  Minor 
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rhage  from  the  bite  ; should  there  be  any  difficulty,  continued  pressure  with 
some  scraped  lint,  felt,  matico,  or  powdered  alum,  will  generally  succeed.  If 
this  do  not,  which  may  happen  in  some  situations  where  pressure  cannot  be 
conveniently  applied,  as  on  the  neck  and  abdomen,  particularly  in  young- 
children,  a piece  of  nitrate  of  silver  scraped  to  a point,  or  a heated  wire,  intro- 
duced into  the  bite,  previously  wiped  dry,  or  a needle  with  a twisted  suture 
over  and  around  it,  may  be  required. 

Cupping  may  be  either  “ wet  ” or  “ dry  ” ; dry  cupping  consists  of  the 
application  of  the  cupping  glasses  to  the  skin  without  making  any  previous 
scarifications.  It  is  a means  of  causing  a determination  of  blood  to  the 
surface  for  the  purpose  of  diminishing  the  flow  to  an  internal  organ.  Thus  in 
congestion  of  the  kidneys  following  an  operation  011  the  urethra  or  bladder, 
dry  cupping  in  the  loins  is  often  of  considerable  use.  It  is  employed  especially 
in  those  patients  whose  constitutional  state  does  not  justify  the  abstraction  of 
blood.  The  instruments  required  are  a spirit  lamp  with  a large  flame,  and 
the  cupping  glasses.  These  are  made  of  thick  glass  and  are  dome-shaped 
with  smoothly-ground  edges.  The  operation  consists  merely  of  rarifying  the 
air  in  the  cupping  glass  by  means  of  the  flame  of  the  spirit  lamp,  and  in- 
stantly applying  the  glass  firmly  and  evenly  to  the  skin.  The  intention 
is  not  to  heat  the  glass  but  the  air  contained  in  it,  and  in  fact  to  a great 
extent  to  replace  the  air  by  the  products  of  combustion  of  the  flame  of  the 
lamp.  It  is  for  this  reason  that  a large  flame  completely  filling  the  glass 
should  be  used.  If  the  operation  be  properly  performed  the  site  of  the  glass 
will  be  marked  by  a bruise  due  to  the  rupture  of  the  capillary  vessels  in  the 
area  included  in  the  vacuum. 

In  wet  cupping  the  glass  is  applied  in  the  same  way  over  a number  of 
superficial  incisions  which  are  made  instantaneously  by  the  “ scarificator  ” 
an  instrument  provided  with  a number  of  parallel  knives  worked  by  a spring 
and  released  by  a trigger.  The  quantity  of  blood  extracted  is  regulated  by 
e size  of  the  glass,  and  the  flow  from  the  superficial  wound  ceases  the  moment 
1 is  removed.  Cupping  cannot,  however,  be  employed  upon  the  inflamed 
utace  itself  on  account  of  the  pain  and  irritation  that  it  would  occasion,  and 
consequen . y chiefly  applicable  to  internal  inflammations.  As  the  scars 

mactised  Scarificfors  continue  through  life,  cupping  should  not  be 
piactised  upon  exposed  surfaces. 

tbenn i .**  ?* ,SuppIy  °f  18100,1  from  «*  Mmed  p«t  by  the  ligature  of 

uflZatl™  Jf  "f  ? 11  haS  been  ad»Pted  “ -*8'  Thus, In  acute 

for  d iafl°  ’ . 6 mT  of  ,the  limb  has  be«  tied-the  femoral, 

most  patients  H m 'be  knee-joint.  By  many  Surgeons,  and  by 

the  cure  of  ™h,vj?  !'e,nedlr  wouhl  be  considered  far  worse  than  the  disease  for 
Luc  cure  of  winch  it  is  proposed. 

He  has  for  ,lecomni®uc^  digital  pressure  on  the  arteries  in  inflammation, 
relieved  bv  hvtT  r ^ ^ a,Case  of  severe  acufcc  inflammation  of  the  hand, 
Neudorfer  snmi-1  "i  • 1°llrs  continuous  pressure  on  the  brachial  artery. 

afl  others  in  effiracvgrcnrl°f-fche  proceedin§'>  which  he  regards  as  surpassing 
treatment.  Ho  • cnde*mS  even  unnecessary  the  ordinary  antiphlogistic 
not  more  than  .rc,<:®]nmenClS  intermittent  pressure  for  not  less  than  three,  and 
plicable  to  infi,, 1 [■ mumtes  fcin'ce  or  four  times  a day.  The  method  is  ap- 
though  we  m.i v w ,0U  of.my  part  o:f:  winch  the  artery  is  within  reach  ; and, 

‘ y o go  so  lar  with  Neudorfer  as  to  suppose  that  it  obviates  all 
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necessity  for  constitutional  treatment,  it  appears  to  be  a remedy  preferable  in 

many  cases  to  local  blood-letting. 

In  Cold  and  Heat  we  possess  two  most  important  local  means  ol  controlling 
inflammation.  They  cannot,  however,  be  employed  indiscriminately. 

Colcp rj'iie  use  of  cold  in  the  prevention  of  inflammation  has  been  already 

described  (p.  190).  When  inflammation  is  fully  established  with  its  cardinal 
symptoms  of  redness,  swelling,  heat,  and  pain,  cold  can  scarcely  be  applied 
without  doing  harm ; as,  although  it  may  lead  to  a diminished  flow  of  blood  to 
the  part  by  causing  contraction  of  the  arteries,  it  tends  still  further  to  Iowa 
the  vitality  of  the  affected  tissues,  and  thus  to  increase  the  adhesion  of  e 
corpuscles  and  the  retardation  of  the  flow,  till  stasis,  followed  by  death  of  the 
part,  may  result.  Cold  should  never  be  had  recourse  to  when  suppuration  is 
coming  on  or  has  set  in;  still  less  should  it  be  employed  when  there is  a 
tendency  to  mortification.  The  modes  of  applying  cold  have  ahead)  been 

de  When1  acute9  inflammation  has  passed  off  and  the  vessels  of  the  part  remain  j 
relaxed  and  turgid,  the  application  of  cold  is  often  a powerful  agent  m re- 
storing the  tone  of  the  parts.  Tor  this  purpose  cold  salt-water  douching  01 

sponging  is  the  most  efficacious.  . f aaL 

Warmth  and  moisture,  conjoined,  are  of  the  utmost  service  ^ the  treat- 
ment of  inflammation  during  the  height  of  that  process  during  _ 1 

when  cold  applications  are  not  admissible  By  these  means  tension  is  re  , 
effusion  is  favoured,  and  the  over-distended  vessels  are  relieved.  W aim  ap 
plications  are  especially  serviceable  in  all  cases  of  inflammation  attended  y 
much  pain  more  particularly  if  this  occur  from  tension;  and  they  are  parti- 
cularly useful  when  suppuration  is  threatening,  or  has  come  on,  and  in  many 

cases  in  which  there  is  a tendency  to  sloughing. 

"abscess  threatens,  and  the  skin  is  not  broken, .*%*£££ 
much  relief  as  a well-made  linseed-meal  poultice.  To  make  this  smootn 
and  soft,  the  meal  must  be  gradually  added  to  the  proper-  amount  of  bo  h 
water  beino-  vigorously  stirred  at  the  same  time.  If  the  watei  be  acme 
Te  mea  the  mass  is  apt  to  become  lumpy.  It  must  be  spread,  not  too 
H ti  U on  a niece  of  linen-rag,  and  applied  as  hot  as  the  patient  can  hear  it 
Sette  to  «rfrom  ^hich  the  oil  has  not  been  expressed,  or  to  add 

in  a warm  solution  of  carbohc  acid ” JX*  * 

hot  solution  of  boracrc  acid,  may  be WU “ 4*  may  be 

extending  half  an  inch  to  an  inch  beyond  it  on  all  suits  j 

and  which  retains  its  heat  equally  long.  o(  and  camomile 

of  fl7iel“  Tin^he  decocttan  ‘iquewrf  ol ' aS 
containing  the  boiled  plants,  well  soaked  m SST&SLhom.  The 


applied  hot,  are  Aeiy 


useful  in  extensive  superficial  inflammations. 
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flannels  and  bags  should  be  well  covered  with  oiled  silk  or  rubber  cloth,  so 
as  to  retain  the  heat,  and  to  prevent  evaporation.  Spongio-piline  may  be 
used  as  a substitute  for  ordinary  fomentations,  in  cases  in  which  the  surface  is 
unbroken. 

Dry  cotton-wool  heated  before  a fire,  applied  warm,  and  covered  with  a 
large  sheet  of  oiled  silk,  may  sometimes  be  conveniently  substituted  for  a 
fomentation.  The  watery  vapour  given  off  from  the  skin  being  enclosed  by 
the  oiled  silk  forms  a sort  of  warm  vapour  bath  for  the  affected  part.  Dry 
heat  in  the  form  of  flannels,  or  bags  of  bran  toasted  before  the  fire  or  heated 
in  an  oven,  are  often  convenient  applications,  especially  for  the  head  or 
abdomen. 

Belladonna,  applied  externally,  exercises  a very  distinct  and  rapid  con- 
trolling influence  over  superficial  inflammations  of  an  acute  and  spreading- 
character.  It  is  supposed  to  act  partly  by  causing  contraction  of  the  muscular 
coats  of  the  small  arteries  by  its  direct  action  on  the  vaso-motor  nerves,  and 
partly  by  its  sedative  effect  on  the  cutaneous  sensory  nerves,  stimulation  of 
which,  as  we  have  before  seen,  causes  by  reflex  action  a dilatation  of  the  vessels 
in  the  area  irritated.  It  is  best  applied  as  a paint  composed  of  equal  parts  of 
the  extract  and  of  glycerine,  which  may  be  smeared  on  the  inflamed  part  and 
covered  by  cotton-wool,  or  hot  fomentations  may  be  put  on  over  it  with  the 
greatest  advantage.  There  need  be  no  fear  of  producing  symptoms  of  bella- 
donna poisoning,  even  when  large  surfaces  are  painted  with  the  extract  and 
glycerine.  I have  frequently  painted  the  whole  arm  in  this  way  without  any 
unpleasant  effect ; and  the  most  I have  ever  noticed  has  been  a little  dryness 
of  the  throat  after  some  days’  use  of  the  drug.  The  belladonna  and  glycerine 
must  be  carefully  kept  out  of  the  way  of  children,  as  its  taste  is  not  un- 
pleasant, and  they  are  very  likely  to  eat  it  by  mistake  for  treacle.  Two 
such  cases  have  been  lately  admitted  into  University  College  Hospital  both 
of  which  fortunately  recovered. 

Position  and  Rest.— The  inflamed  part  should  when  possible  be  placed  in 
such  a position  as  to  facilitate  the  return  of  blood  from  it.  Unless  this  be 
c one,  the  pain  is  greatly  increased,  and  the  congestion  augmented.  Hence 
ie  part  requires  to  be  elevated  to  a level  with,  or  above,  the  rest  of  the  bodv. 

r ,m0tl°n1and  !!se  of  the  Part  must  likewise  be  interdicted,  and,  if  necessary, 
lestiamed  by  splints  or  other  appliances. 

cn^IleSeTareihe  meET  by  Which  acute’  acfcive  inflammation  is  arrested  and 
' 11  t leu’  employment,  we  must  endeavour  to  proportion  the  activitv 

seat  md’ Sb  wgo®  of  tie  patient,  and  to  the 

the  infhmmof  **  °f  fch°  °.Ca  dlsease  5 ancl  must  continue  the  treatment  until 

, fl.ammatoiy  process  is  not  only  arrested,  but  lias  entirely  subsided  the 
part  being  restored  to  its  ordinary  healthy  state.  ’ 

ov“NT  °F  Acute  ^ammation-  with  Constitutional  Symptoms 
ties  fioni  thTeHcrG  T.Y™r™S  form  of  inflammation  derives  its  peculiari- 
type^ulitL  t^!  he  Eon8tlfcutional  disturbance,  rather  than  from 
the  constitution  i thc  *.ocal  f action.  Hence  it  is  in  the  management  of 
treatment  of  11 'a  C01nc  itl0n  tbak  principal  difference  exists  between  the 
In  consirim  hlS  f,Ud  thafc  of  fche  ofcher  varieties  of  acute  inflammation, 
the  term  “ anUmhi  ^ 0Ur,  sublect> ifc  is  of  especial  importance  to  banish 

motion!  onfS  f<Vhc  "me  !“fc  that  ™uId  -rest  inflam- 

m ol  the  disease,  would  certainly  favour  its  progress  in 
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another.  Nothing  appears  to  me  to  be  more  unscientific  than  to  endeavour  to 
treat  all  inflammations  on  one  uniform  plan.  Surely  the  scoffers  at  medical 
science  have  some  ground  for  doubting  at  least  the  wisdom  of  its  1 rofessors, 
when  they  see  one  set  of  practitioners  treating  every  inflammatory  disease  with 
depletion,  antimony,  and  calomel,  whilst  others  teach  that  the  panacea  tor  a 

inflammations  consists  in  brandy,  ammonia,  and  bark  It  18  ^^hfen-or 
both  methods  can  be  right,  as  exclusive  plans  of  treatment  But  the  eiroi 
lies  in  making  them  exclusive.  Each  is  serviceable  m,  and  indeed  applic- 
able only  to,  its  own  particular  cases.  And  between  these  extremes  lie  a 
multitude  of  forms  of  disease,  in  which  endless  modifications  and  ccanbm 
tions  of  these  two  methods  of  treatment-the  stimulating  and  the  depletory 
must  be  adopted  by  the  Surgeon  in  order  to  meet  the  varying  conditions  o 
his  patient.  The  local  symptoms  that  accompany  the  inflammatory  process, 
whether  occurring  externally  or  internally,  m the  conjunctiva  or  m the  lunQ, 
are  associated  with  constitutional  disturbance  that  varies  according  to  the  age 
and  Se  const itutional  condition  of  the  patient.  It  is  the  type  assumed  by  t ns 
constitutional  disturbance,  its  sthenic  or  its  adynamic  character,  as  indicate 
by  the  o-eneral  condition,  by  the  pulse,  and  by  the  tongue,  and  not  the  mere  local 
r must  guide  the  Surgeon  in  the  adoption  of  his  line  of  practice. 

We  may  advantageously  treat  with  antimony  and  blood-letting  acute  mflam- 
It^ ion  of fcHye,  or  that  which  is  the  consequence  of  a wound  of  the  lung,  m 

mischief.  It  is  a fatal  ei  , ncl  to  reo-ard  the  recognition  of  the 

ance  to  the  detection  of  the  local  ^^d^ance  as  of  minor  interest, 
character  of  the  accompanying  co  treating  the  Name  and  not  the 

The  Surgeon,  who  acts  thus,  ™ns  ^onia  as  mere  affections  of  the  skin  or 
Disease.  If  we  treat  erysipelas  01  pne^oma  as  mere  con. 

of  the  lung,  on  one  uniform  plan,  without  irfemnce  ^ ]arge 

stitutional  the  constitution  of  the  patient  our 

tetall^pS 

natural  condition  of  the  patient  and  of ^his  di nm  condition  of 

We  must  he  guided  m the  means  ^at  ^ geneml  character  of  the 

the  patient,  the  state  of  the  tongue  * >{  thc  asthonic  type,  we  cannot  at 

symptoms.  It  these  iiom  the  fi  that  has  been  recommended  m 

any  period  have  iccouis  / f If  the  disease  commence  in  an 

inflammations  accompanied  by  sthe  1 • lower  and  iovrer  character, 

active  form,  the  fever  progiessne  y - ■ dually  modify  the  nature  of  our 
merging  into  the  asthenic  ype  so ' n » delicate  procedure,  requiring 

s-rtSi' — - ** — . - — 
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form,  if  there  be  reason  to  believe,  from  the  broken  constitution  of  the  patient, 
or  from  the  character  of  the  local  inflammation,  that  the  constitutional  symptoms 
will  not  long  continue  of  tin's  type,  we  must  be  extremely  cautious  how  we  lower 
the  patient  by  active  depletion ; for,  however  high  the  fever  may  at  first  run 
(and  in  these  cases  there  is  often  febrile  disturbance  of  a very  active  character 
for  the  first  few  days),  the  disease  speedily  expends  its  force  and  rapidly 
subsides  into  a low  form.  In  cases  of  this  kind,  which  are  of  very  common 
occmience  in  London  piactice,  more  particularly  in  hospitals,  we  should  never 
bleed,  but  content  oruselves,  after  cleaung'  out  the  bowels,  with  keepino*  the 
patient  quiet  on  a moderately  low  diet,  and  administering  diaphoretic  salines. 
As  the  symptoms  gradually  merge  into  the  typhoid  type,  the  pulse  increasing 
in  frequency,  but  diminishing  in  power,  the  tongue  becoming  dry  and  dark, 
and  the  other  symptoms  of  asthenia  beginning  to  show  themselves,  we  must 
begin  to  give  some  stimulant  in  combination  with  the  salines.  The  carbonate 
of  ammonia  in  three  to  five  grain  doses,  or  even  more,  may  be  given  with 
bark,  or  m an  effervescent  form  with  bicarbonate  of  potash  and  citric  acid 
every  third  or  fourth  hour.  A convenient  form  of  this  mixture  is  fifteen 
grains  of  bicarbonate  of  potash  and  an  equal  quantity  of  carbonate  of 
ammonia,  and  twenty-five  grains  of  citric  acid.  These  must  be  thoroughlv 
dissolved,  the  citric  acid  in  one  glass,  and  the  alkaline  carbonates  in  another 
each  containing  about  four  ounces  of  water.  The  two  solutions  may  then  be 
mixed  and  taken  whilst  effervescing.  The  nourishment  must  be  increased- 
and  wme  or  alcoholic  stimulants  must  be  conjoined  with  it,  in  proportion 
as  the  symptoms  of  debility  become  more  and  more  marked.  In  effects 
this  change,  however,  we  must  be  careful  not  to  run  into  the  error  of  ovem 
stimulating  our  patient;  this  may  be  avoided  by  observing  the  influence 

treatment.011  P temPerafcme  by  the  change  in 

In  the  majority  of  cases,  this  stimulating  plan  is  not  well  borne  during'  the 
firs  few  days  after  the  setting  in  of  an  inflammation,  especially^ ifS 

ttzsszs  a*?*-  — ■* 

ch«t:  STe  “ W Sif  ;nt0  “ “ 

administratLTf ZoTZd  LS  * M “7  * ««*  “1  fc. 

ammonia  and  bark,  ,rine  handv  Tt  n ,mU  nourisl™“‘>  such  as 

of  these,  large  quantities  may  be  required’ to  ttafonr^  Tf  aiT“™ot:  and 
patient  evincing  a tendency  to  sinl- wJn  . 6 teui -and- twenty  hours,  the 

stimulants  be  freely  administered  in  thell  1CU ’ ^se  18  interrupted.  Although 
capable  of  easy  assimilation  Tt  ; cse  cases>  the  f°od  should  be  bland  and 
tee  patient  c™tXtt  ft'-  but  W?®  ^ 1186,688  fco  §’ive  meat,  &c„  when 
gven  in  large  quantities  with  advantage *’!4,  "7 

and  is  t,w  best 

brown  sordes  to  clear  ofTfrom^6  -t0U^Ue  Wl11  be  f°iind  to  become  moist,  the 

steady  and  full,  the  temperature  to  In °f  tbe  moufch’  thc  Pulse  to  become 
tempeiatuie  to  fall,  sleep  to  be  procured,  and  thc  strength 
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maintained  If  there  be  much  delirium  and  restlessness,  we  may  find  it 
! rix  dm.  Ammonia  Carbonatis  gr.  v,  Decocti  Senega  3 *«• 

stimulating  plan  of  should  i°t ’assume  the  asthenic  type. 

could  wish,  its  prevention  he  c ^ . i fc  t f the  patient  is  such 

In  a certain  proportion  of  cases  flu,  . ™^ond  „ut  in  thc 

that  “^"^^^SLatitiitionil  state  is  secondary  to  an  unhealthy 
majority  of  cases  t J e specs  ^ ^ ^ of  inflammatl0n.  By  the 

ihChSrPrtt  r^lSce  of  the  worst  form  of  asthenic 
inflammatory  fever. 
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The  preceding 

SniXm ofi 'H  process  and  to  describe  £ — . ani  effects 

inflammations,  the  essential  featui  r ^ diiatation  of  the  vessels, 

the  walls  of  the  vessels 1 and he  ^ witll  M eeUs.  accompanied 

with  exudation  and  infiitiation  of  tt^t  in  the  original  tissues  of 

by  changes  of  a degeneiativ  phenomena  are  met  with,  but  in 

the  part  L Sw**"*  it  will  be  most  convenient  to 

SS  I— Sd  is  much  less.  The 

leads  to  a permanent  loss  “ “^^n  be  Sn  oily  with  the  naked 
which,  in  chronically  inflamed  P“  ’ complete,  and  there  is  often  » 

eye.  The  relaxation  of  the  atones  ^ of  chrolUc  inflammation  is 

tendency  to  slackened  cncidat  . The  whole  process  being 

therefore  as  a rule  more  taky  ttoi  hat  on» t „f  vitality  j„  the 

T 
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to  exude,  have  still  sufficient  vitality  remaining  to  exert  a selective  influence 
on  what  passes  through  their  walls.  Thus  in  chronic  inflammations  of  serous 
or  synovial  cavities,  we  frequently  find  them  distended  with  a fluid  of  con- 
siderably lower  specific  gravity  than  that  of  the  liquor  sanguinis,  and  not 
possessing  the  power  of  spontaneous  coagulation. 

The  tissues  of  a part  affected  by  chronic  inflammation  become,  as  in  the 
acute  process,  infiltrated  by  new  cells.  In  the  acute  process,  it  may  now  be  said 
to  be  proved  that  all  these  cells  are  white  corpuscles  that  have  migrated  from 
the  vessels,  and  jiossibly  multiplied  by  division  in  their  new  situation.  In 
chronic  inflammation,  although  migration  does  take  place,  it  is  doubtful 
whether  some  of  the  new  cells  may  not  be  derived  from  multiplication  of  the 
original  connective-tissue-corpuscles  of  the  part.  In  very  chronic  processes  in 
which  the  impairment  of  vitality  is  slight,  this  does  not  seem  impossible.  Be 
that  as  it  may,  the  new  cells  which  appear  may  undergo  a variety  of  changes 
according  to  circumstances.  If  the  part  recovers,  they  may,  as  in  acute 
inflammation,  disappear,  either  finding  their  way  back  into  the  vessels  or 
undergoing  disintegration  and  absorption.  In  other  cases,  they  may  become 
heaped  up,  slowly  destroying  or  displacing  the  surrounding  tissues  till  they 
orm  a mass,  often  of  considerable  size,  as  in  chronic  inflammations  of 
the  synovial  membranes  of  joints ; in  these  masses  of  cells  new  vessels  are 
• J?’  bufc  f‘e  vascularization  of  the  new  growth  is  always  more  or  less 

impel  feet,  so  that  degenerative  changes  early  set  in  for  want  of  sufficient 
supply  of  nutriment  Thus,  in  chronic  inflammation  of  joints,  we  may  find 

SicteT0' "ntrmlTfl  a SOft  plUw  raass  »f  tiss“>  X » 

men  in  thickness  The  layer  of  this,  m nearest  relation  to  the  vessels  of  the 
sunounding  healthy  structures,  is  moderately  supplied  with  new  vessels  and 
presents  the  ordinary  appearances  of  healthy  granulation- tissue  • nelt  to  thist 

elements  are  any  longer  to  be  seen  ° Tlds^attv  l"”*’  m “'“T  n0  IndlTid™l 
down  into  a fluid  which  someJw™  , la-fw  ">J  “often  and  break 
soopic  examination  is  found to X S ’ ? I™  “ tat  on  micro- 

of  « thns  formed  XXa  ^ ““ 

degeneration,  the  mass  so  formed  1 ^ mdergoing  complete  fatty 
tion  of  its  fluids  The  e°  7 'P*™6  itJ  a,ld  cI>«V  >>y  tie  absorp- 

fcan  indeS  peX  tatat^v « H f0I™d  “V  ^ in  this  state 
tat  imperfectly  unde, stood  T^th!  7 T7  so,ten  ftom  causes  as  yet 
undergoes  chemical  changes  which  tllC  chees7  mafcfce1' 

result  of  this,  inflammation  b ^ nutating  properties;  and,  as  the 
be  set  up  leading1  to  ulcprar  • a 1.nor®  acute  character  with  suppuration  may 
tion  „,P’„  X,  surronnding  it,  or  to  the  forma-  . 

^ SUrfaCe,and  thUS  the  CilSe0US 

of  small  size  ; it&mav  shvfill-80  ‘soiten,nS’  may  take  place,  when  the  mass  is 
be  deposited  in  it  for  • v anc.  C1J  nP  mor®  completely,  and  lime-salts  may 
V0L-  1.  ’ ° a cbalky  concretion,  which  remains  permanently 
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unchangeable  and  harmless.  Chronic  inflammation,  with  caseation  of  the 
inflammatory  products  and  the  after-changes  of  softening,  are  of  frequent 
occurrence  in  lymphatic  glands,  bones,  and  the  subcutaneous  tissue  ; calcifica- 
tion is  occasionally  met  with  in  bone,  and  is  very  common  in  the  lymphatic 
glands. 

Chronic  inflammation  gives  rise  to  yet  another  change,  differing  essentially 
from  those  already  described,  viz.,  to  an  overgrowth  of  the  connective  tissue 
of  the  affected  part.  This  forms  the  most  marked  feature  of  many  forms  of 
chronic  inflammation,  as  in  chronic  interstitial  inflammation  of  glandular 
organs,  chronic  osteitis  and  periostitis,  chronic  arteritis,  and  chronic  inflam- 
matory affections  of  the  skin.  Many  of  these  affections  are  so  far  removed 
from  inflammation  in  their  clinical  features,  that  some  pathologists  have 
hesitated  to  apply  that  term  to  them.  But  they  resemble  inflammation  in 
being  the  result  of  irritation,  and  in  being  characterised  by  a diminished 
vitality  of  the  affected  part,  as  indicated  by  the  readiness  with  which  a slight 
injury  converts  the  chronic  process  into  an  acute  inflammation  of  the  ordinary 
type.  Microscopic  examination  of  tissues  or  organs  from  different  cases  affected 
in  this  way,  shows  every  possible  variation  between  the  infiltration  of  the  con- 
nective tissue  with  innumerable  new  cells  indistinguishable  from  the  wander- 
ing leucocytes  of  acute  inflammation,  and  probably  identical  with  them,  and 
the  development  of  a tissue  composed  of  dense  rigid-looking  fibres  between 
which  are  found  a few  elongated  cells.  In  fact,  no  sharp  line  can  be  drawn 
between  acute  interstitial  inflammation  and  the  chronic  form  with  fibroid 
induration.  In  bone,  chronic  inflammation  of  this  type  is  shown  by  thicken- 
ing of  the  periosteum  and  formation  of  new  bone  beneath  it,  by  increased 
density  of  the  compact  tissue,  with  narrowing  or  obliteration  of  the  Haversian 
canals,  or  by  condensation  of  the  cancellous  tissue.  In  arteries,  the  growth 
takes  place  chiefly  from  the  outer  layer  of  the  inner  coat,  and  the  new  tissue 
closely  resembles  the  old  in  structure. 

The  exact  origin  of  the  new  tissue  has  never  been  conclusively  proved  ; 
whether  migrating  leucocytes  take  the  chief  or  any  part  in  its  production  may 
still  be  considered  an  open  question  ; that  in  some  cases,  at  least,  the  new 
tissue  is  formed  from  the  old  seems  almost  beyond  a doubt. 

Another  common  effect  of  chronic  inflammation  is  ulceration.  Except  in 
the  slowness  of  its  progress  it  differs  in  no  respect  from  that  occurring  in 
acute  inflammation.  The  tissues  first  become  infiltrated  with  leucocytes,  which 
accumulate  and  press  on  the  original  structures,  finally  destroying  them  and 
taking  their  place.  Then  in  their  turn  the  destroying  cells  perish,  break  down, 
and  come  away  mixed  with  serous  exudation  as  pus  ; and  thus  a gradual  pro- 
gressive destruction  of  tissue  takes  place.  Suppuration  of  the  ordinary  type 
often  assumes  a chronic  form,  as  in  the  case  of  large  abscesses  proceeding  from 
the  thorax  or  abdomen,  or  from  deeply-seated  diseased  joints  or  bones.  The 
natural  tendency  of  all  abscesses  as  soon  as  they  are  opened,  is  to  fill  up  with 
granulation-tissue  and  to  close  ; but  when  there  is  some  source  of  irritation 
present,  as  decomposing  matter,  tension  from  imperfect  drainage,  or  friction 
of  one  surface  against  another,  the  granulations  break  down  into  pus  as  quickly 
as  they  grow,  and  the  process  may  thus  be  prolonged  indefinitely,  the  only  limit 
being  the  powers  of  endurance  of  the  patient. 

In  chronic  inflammations,  although  the  connective  tissue  may,  as  before 
described,  undergo  an  increased  development,  the  higher  tissues  always  suffer 
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degenerative  changes — partly  as  a result  of  the  pressure  to  which  they  are  exposed 
from  the  new  growth.  Thus  the  tubules  or  acini  of  a chronically  inflamed 
gland  become  obliterated,  and  muscular  fibre  undergoes  fatty  degeneration.  In 
this  way  the  functional  activity  of  organs  suffering  from  chronic  inflammation 
is  more  or  less  interfered  with.  The  condition  known  as  catarrh,  or  catarrhal 
inflammation,  possesses  so  many  special  features  that  it  will  be  better  discussed 


separately. 

Thus  we  see  that  chronic  inflammation,  although  differing  widely  from  acute, 
is  in  reality  an  analogous  process.  The  development  of  increased  connective 
tissue  is  analogous  to  the  adhesive  or  productive  form  of  acute  inflammation, 
and  the  formation  of  a cheesy  centre,  or  a chronic  abscess,  differs  merely  in  its 
chronicity  from  the  process  by  which  an  acute  abscess  arises,  while  ulceration 
and  some  forms  of  suppuration  are  the  same  processes  in  both  forms  of  inflam- 
mation, differing  only  iu  their  rate  of  progress  and  duration.  Even  infective 
processes  may  assiune  the  chronic  form,  as  in  the  general  tubercular  infection 
from  a softening  cheesy  centre,  in  glanders,  and  in  some  forms  of  chronic 
pyaemia.  No  sharp  line  can  be  drawn  between  chronic  and  acute  inflamma- 
tions ; and  the  term  “ subacute  ” is  often  used  to  signify  processes  in  the 
border-land  between  the  two. 

Causes. — The  causes  of  chronic  inflammation  are  like  those  of  the  acute 
process,  predisposing  and  determining.  The  predisposing  causes  are  the 
same  as  those  of  acute  inflammation  ; anything  that  tends  to  lower  the  vitality 
and  interfere  with  healthy  nutrition,  either  generally  or  locally,  predisposes  to 
one  as  much  as  to  the  other.  Perhaps  passive  congestion  forms  the  most 
common  of  all  predisposing  causes,  and  it  is  often  difficult  to  draw  a distinct 
line  between  the  non-inflammatory  changes,  the  induration  and  pigmentation 
resulting  from  congestion,  and  those  produced  by  true  chronic  inflammation. 
Certain  congenital  or  hereditary  constitutional  states  form  important  predispos- 
ing causes  ; the  most  marked  of  these  being  the  scrofulous  diathesis,  in  which 
chronic  inflammations,  especially  of  the  glands,  bones  and  joints  are  very 
common.  Amongst  the  acquired  constitutional  conditions,  syphilis,  rheuma- 
tism and  gout  form  frequent  predisposing  causes  ; so  much  so,  that  in  all 
chronic  inflammations  it  is  the  duty  of  the  Surgeon  to  bear  in  mind  the 
possibility  ol  one  of  these  being  present.  The  importance  of  the  predisposing 
causes  is  undoubtedly  relatively  greater  in  the  chi’onic  than  in  the  acute  forms 
of  the  inflammatory  process,  and  this  fact  must  be  borne  in  mind  in  the 
treatment  of  the  affection. 


ibe  immediate  causes  of  chronic  inflammation  are  of  the  same  nature 
as  those  of  the  acute  process,  but  they  act  with  a less  degree  of  intensity  and 
more  continuously.  So  long  as  the  cause  of  the  inflammation  is  present  the 
process  cannot  subside.  In  chronic  inflammation  it  often  happens  that  the 
cause  w nc  1 starts  the  process  is  of  a temporary  character,  the  persistent  effect 
cmg  due  to  other  causes  which  come  into  play  at  a later  period.  Thus  in  a 
mnion  ulcer  of  the  leg  the  history  of  the  case  is  frequently  as  follows.  The 
tVnrn n ’ Posslb  ^-nourished  and  feeble  from  want  of  proper  food,  suffers 
the  w' K:0S<'  Te!ns’  interfere  with  the  return  of  blood  from  the  sldn  of 

fhp  sif  ^ r VSe  k°  a con(iiti°n  of  passive  congestion.  As  a result  of  this 
wif-liotnr  v m °°  *s  ba<iiy  nourished  and  of  low  vitality,  and  incapable  of 
„ ebucts  of  even  mild  degrees  of  irritation.  Sooner  or  later 

to  1 injury,  such  as  a scratch  or  blow,  which  would  be  harmless  to 
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hcaltliy  tissues,  gives  rise  to  inflammation  of  sufficient  intensity  to  reach  the 
stage  of  suppuration.  The  pus  raises  the  cuticle,  forming  a small  pustule 
which  bursts,  leaving  a raw  surface  beneath.  The  discharge  decomposes  and 
irritates  the  surface,  the  clothes  rub  the  ulcer,  the  muscles  working  beneath  in 
walking  move  it  about,  the  dilatation  of  the  vessels  and  the  exudation,  added 
to  the  obstruction  in  front  which  originally  gave  rise  to  the  congestion,  produce 
tension;  and  all  these  causes  combined,  maintain  the  inflammatory  process, 
the  suppuration  continues,  and  the  sore  slowly  spreads  by  ulceration.  In 
such  a case  as  this  the  predisposing  cause,  and  the  secondary  causes,  play  far 
the  most  important  part,  and  the  exciting  cause  that  started  the  process 

may  be  so  slight  as  almost  to  escape  notice. 

In  many  cases  the  nature  or  quantity  of  inflammatory  products  serves 
partly  as  a cause  of  the  persistence  of  the  process.  Thus  in  the  case  of  in- 
flammation of  the  synovial  or  serous  membranes,  the  tension  caused  by  the 
effusion  of  fluid  is  sufficient  to  maintain  the  inflammatory  process  long  after 
the  original  cause  of  mischief  has  been  removed.  In  other  cases,  in  v Inch 
formation  of  new  tissue  is  an  important  element  in  the  process,  the  feebleness 
of  the  new  growth,  its  imperfect  development,  or  its  insufficient  vascular lsation 
make  it  unable  to  withstand  slight  sources  of  irritation  ; and  thus  causes  which 
would  be  harmless  to  healthy  tissues  perpetuate  the  inflammatory  process  in 
the  new  growth ; or  the  new  tissue  may  perish  and,  acting  as  a foreign  body, 
excite  inflammation  in  the  tissues  in  contact  with  it.  This  we  see  well  illus- 
trated in  the  condition  known  as  white  swelling  of  a joint.  As  the  result  of 
some  slight  injury  in  an  unhealthy  subject,  inflammation  is  set  up  and  reaches 
the  stage  of  cell-infiltration  of  the  synovial  membrane,  and  the  formation  upon 
it  of  a layer  of  granulation-tissue.  This  feeble  tissue  gradually  increases  m 
quantity  till  the  whole  synovial  cavity  may  be  filled  with  it,  the  tension 
caused  by  its  presence  and  the  movement  of  the  joint  being  sufficient  to 
perpetuate  the  process.  Finally,  parts  of  the  growth  may  degenerate  and 
soften,  and  thus  acquire  chemically  irritating  properties,  and  aggravate  the 

Phenomena. — The  modifications  of  colour,  size,  sensation,  function  and 
temperature,  described  as  attendant  on  acute  inflammation,  are  present  also  m 
chronic  inflammation  ; differing,  however,  m origin  and  in  degree,  and  often 
in  order  and  combination.  The  colour  is  not  always  changed  unless  the  part 
affected  be  very  superficial ; and  the  redness  is  rather  of  the  dull  than  of  the 
bright  hue,  not  depending  on  the  rapid  transmission  of  an  increased  quantity 
of  bright  blood,  but  rather  on  a congestive  condition.  The  aflected  tissue  may 
become  permanently  discoloured  by  the  escape  of  large  numbers  of  red  blood- 
corpuscles,  which  break  up  and  are  imperfectly  absorbed,  leaving  the  pigment 
behind  The  pain  is  not  often  spontaneously  acute,  but  partakes  generally  < 
the  character  of  tenderness,  being  elicited  only  by  pressure  : sometimes,  how- 
ever the  pain  is  very  severe.  The  increase  of  temperature  is  usually  wan  tin, 
and  is  never  great.  Swelling  is  an  early  and  most  important  sign  m c non 
inflammation  It  depends  less  on  the  enlargement  of  the  vessels  than  on  the 
effusion  which  takes  place,  and  the  production  of  new  tissue  vlnch  ofte 

C°“  fr  — of  ' Z disease  may  be  attended 

less  marked  in  ekronie  * 
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acute  inflammation.  The  patient  is  in  most  cases,  however  in  impaired 
health  ; being,  in  many  instances,  affected  with  some  constitutional  taint 
which  has  had  its  influence  in  producing  or  maintaining  the  chronic  character 
of  the  inflammation.  If  an  important  organ  be  affected,  or  if  the  chronic 
inflammation,  though  affecting  parts  not  essential  to  life,  be  very,  extensive,  the 
pulse  will  he  found  to  be  habitually  above  the  normal  standard,  and  exacerba- 
tions of  fever,  often  of  a distinctly  periodic  character,  develop  themselves. 
In  these  cases’  the  temperature,  as  indicated  by  the  Clinical  Thermometer, 
should  be  closely  watched,  and  a rise  towards  evening  especially  noted  as  an 
important  indication  of  smouldering  fever. 

Treatment. The  treatment  of  chronic  inflammation  is  far  more  difficult, 

and  requires  much  more  attention,  than  that  ol  the  acute  foim  of  the  disease. 
Chronic  inflammation  is  so  frequently  complicated  with  various  unhealthy 
conditions  of  the  system,  and  with  an  impaired  state  of  the  general  health,  by 
which,  indeed,  it  is  often  kept  up,  that  much  practical  tact  and  skill  are  re- 
quired in  carrying  out  the  therapeutic  indications  properly. 

Constitutional  Treatment  op  Chronic  Inflammation. — In  the  treat- 
ment of  chronic  inflammation  we  have  not  so  much  to  subdue  inflammatory 
action,  as  to  remove  structural  changes  and  other  effects  induced  by  it.  Hence, 
our  object  is  not  to  produce  a great  and  sudden  impression  on  the  system,  as 
we  are  often  required  to  do  in  the  treatment  of  the  acute  affection.  It  is  not 
in  this  way  that  chronic  inflammation  can  ever  be  cured,  or  its  effects  removed. 
The  patient  might  be  bled  almost  to  death,  and  still  the  diseased  action  would 
go  on  in  the  inflamed  part.  It  is  true  that  the  same  antiphlogistic  means  are 
employed  in  arresting  the  chronic  as  in  cutting  short  the  acute  form  of  the 
disease,  but  they  are  used  in  a less  energetic  manner  ; our  object  being  to 
induce  a gradual  and  continuous  improvement  in  the  state  of  the  system  and 
of  the  diseased  part.  Local  nutrition  is  always  deeply  modified  in  chronic 
inflammation  ; and  it  can  be  restored  to  its  normal  condition  only  by  improv- 
ing the  patient’s  general  health,  and  at  the  same  time  producing  an  impression 
on  the  part  itself  by  appropriate  topical  means.  Hence,  in  the  treatment  of 
chronic  inflammation,  hygienic  measures  are  of  the  first  consequence.  In 
most  cases,  nothing  can  be  done  without  proper  attention  to  these ; and  much 
can  be  done  by  these  that  cannot  be  effected  by  any  more  direct  medicinal 
means.  The  treatment  of  this  form  of  inflammation  must  likewise  be  varied 
according  as  it  is  uncomplicated,  occurring  in  an  otherwise  healthy  constitu- 
tion ; or  as  it  assumes  a congestive  or  passive  character  hi  a cachectic  and 
feeble  system  ; or  as  it  is  met  with,  affecting  a specific  form,  in  an  unhealthy 
constitution. 

In  the  management  of  these  various  forms  of  chronic  inflammation  the 
patient  must  be  kept  at  rest,  and,  if  the  disease  be  at  all  extensive,  confined 
to  bed.  He  should  be  in  pure  air,  and,  as  a general  rule,  have  a light  and 
unstimulating  diet.  The  regulation  of  the  diet  is  of  much  consequence,  and 
the  amount  and  quality  of  the  nourishment  afforded  must  be  carefully  pro- 
portioned to  the  age,  strength,  and  previous  habits  of  the  patient,  as  well  as 
to  the  degree  and  the  seat  of  the  inflammation,  and  the  form  of  constitutional 
fever  that  accompanies  it.  In  the  more  active  form  of  chronic  inflammation, 
farinaceous  slops,  at  most  beef-tea,  and  light  puddings,  can  alone  be  allowed, 
In  the  less  active  forms  occurring  in  feeble  constitutions,  with  depression  of 
general  power,  animal  food  of  a light  kind  may  bo  given,  and  the  scale  of 
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nourishment  increased  until  stimulants,  as  beer,  wine,  or  brandy,  arc  allowed. 
Nothing  requires  greater  nicety  in  practice  than  to  proportion  the  diet,  and  to 
determine  the  cases  in  which  stimulants  are  necessary.  It  may  be  stated 
generally  that,  the  more  the  disease  assumes  the  asthenic  and  passive  form, 
the  more  are  stimulants  required  ; until,  at  last,  in  the  truly  adynamic  type, 
our  principal  trust  is  in  these  agents,  and  large  quantities  of  wine,  brandy,  and 
ammonia  are  required  to  maintain  life. 

Mercury  is  of  essential  service  in  the  more  active  forms  of  chronic  inflam- 
mation ; but  in  all  cachectic  and  strumous  constitutions  it  should,  as  much  as 
possible,  be  avoided.  It  is  of  great  use  not  only  in  arresting  the  further 
progress  of  the  disease,  but  especially  in  causing  the  absorption  of  the  effusions, 
and  in  removing  some  of  the  other  effects  of  chronic  inflammation,  such  as 
thickening,  hardening,  and  opacity  of  the  parts.  It  should  be  given  in  small 
doses  for  a considerable  length  of  time,  until  the  gums  are  slightly  affected. 
In  many  cases  of  depressed  power  it  may  be  very  advantageously  conjoined 
with  quinine  and  sarsaparilla.  The  most  useful  preparations  are  calomel  or  the 
oreen  iodide  of  mercury,  in  half-grain  doses,  or,  if  a gradual  and  continuous 
effect  be  required,  the  perchloride  in  doses  of  one-sixteenth  to  one-twelfth  of  a 


gram. 


ciui. 

Iodide  of  potassium  is  an  alterative  and  absorbent  of  the  greatest  value, 
especially  in  the  chronic  inflammations  of  fibrous  or  osseous  tissues,  or  of  the 
viands,  occurring  in  strumous  constitutions.  In  these  it  may  often  be  substi- 
tuted with  great  advantage  for  mercury,  and  given  in  those  cases  in  which  that 
mineral  would  otherwise  be  administered.  In  many  cases  it  is  of  essential 
service  after  a mercurial  course  ; some  days  should,  however,  be  allowed  to 
elapse  after  the  mercury  is  discontinued  before  the  iodide  is  given,  otherwise 
salivation  or  even  sloughing  of  the  gums  may  lesult. 

Sarsaparilla  is  a very  useful  remedy,  and  forms  an  admirable  vehicle 
for  the  preparations  of  mercury  or  iodine.  The  fluid  extract  of  red  Jamaica 
sarsaparilla  is  the  best ; and  where  the  inflammation  is  associated  with  want 
of  power,  its  value  is  certainly  very  great. 

Cod-liver  oil  is  of  the  very  greatest  value  in  the  various  strumous  forms  of 
chronic  inflammation,  or  in  those  occurring  in  debilitated,  emaciated,  and 
cachectic  subjects.  It  may  be  given  in  some  vehicle,  such  as  mdk,  orange- 
wine,  or  -juice,  that  covers  its  taste.  In  some  cases  it  is  advantageously  con- 
joined with  the  iodide  of  potassium  ; or,  where  there  is  much  want  of  power, 
and  strumous  anaemia  is  present,  with  the  preparations  of  iron.  It  is  more 
particularly  in  children  and  young  people  that  it  is  of  service  in  removing  the 

various  effects  of  chronic  inflammation. 

Purgatives  are  often  required  in  chronic  inflammation.  In  robust  subjects 
in  whom  the  disease  is  active,  salines  may  be  employed  ; to  which,  if  there 
be  a rheumatic  tendency,  colchicum  may  advantageously  be  added.  In 
children  a powder  composed  of  one  part  of  mercury  and  chalk,  two  of  carbonate 
of  soda,  and  four  of  rhubarb,  will  be  found  very  serviceable. 

rl'lie  sulphides  of  calcium  and  potassium,  especially  the  former,  arc 
recommended  by  Ringer  as  being  of  great  service  in  chronic  inflammations  m 
scrofulous  subjects,  especially  when  they  are  accompanied  by  a tendency 
Riinnuration.  They  hasten  the  process  of  suppuration,  and  the  elimination  by 
that  means  of  the  caseous  inflammatory  products.  Ringer  recommends  lor  a 
cMd  a mixture  of  much  the  same  strength  as  the  Harrogate  waters-™.. 
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one  grain  of  the  sulphide  of  calcium  dissolved  in  half  a pint  of  water,  and  of 
this  one  teaspoonful  may  be  taken  hourly.  In  adults,  in  whom  this  mode  of 
administering  medicine  is  seldom  possible,  a pill  containing  one  quarter  to 
one  third  of  a grain  of  the  sulphide  may  be  taken  three  times  a day. 

Mineral  waters,  both  taken  internally  or  used  as  baths,  enjoy  a great 
reputation  in  the  treatment  of  many  chronic  inflammatory  affections.  The 
choice  of  the  water  or  the  bath  will,  of  course,  depend  upon  the  constitutional 
condition  which  forms  the  predisposing  cause  of  the  chronic  inflammation. 

Sea-air  is  beneficial  in  many  forms  of  chronic  inflammation,  especially  in 
those  dependent  on  scrofula. 

Local,  Treatment  of  Chronic  Inflammation. — In  chronic  inflammation, 
our  local  means  of  treatment  are  much  more  varied  than  in  the  acute  form  of 
the  disease. 

Local  Blood-letting  is  often  required  with  a view  of  directly  unloading 
the  vessels  of  the  part ; and  this  is  accomplished  by  scarification,  leeching, 
or  cupping.  Scarification  is  employed  principally  in  chronic  inflammation  of 
the  mucous  membranes.  Leeches  may  be  very  usefully  employed  in  some 
forms  of  chronic  inflammation,  two  or  three  being  applied  every  second  or 
third  day. 

Warmth  and  Moisture  are  not  so  serviceable  in  chronic  as  in  acute  in- 
flammation, and  care  should  be  taken  that  they  be  not  continued  for  so  long 
a time  as  to  make  the  parts  sodden.  An  astringent  or  stimulant,  such  as  liquor 
phunbi  or  spirits  of  wine,  may  often  advantageously  be  added  to  the  warm 
application. 

Cold  is  seldom  required  in  any  but  the  advanced  stages  of  chronic  inflam- 
mation, in  which  there  are  debility  and  passive  congestion  of  the  vessels  of  the 
part.  In  order  to  remove  this  state  of  things,  its  application  should  not  be 
continuous,  but  should  be  made  twice  or  thrice  a day,  so  as  to  occasion  a 
sudden  shock,  and  produce  a constringent  effect  upon  the  enfeebled  vessels. 
This  is  best  done  by  pumping  or  pouring  cold  water  from  a height,  or  by 
douching,  and  should  be  followed  by  active  friction. 

Friction  is  often  of  great  service  in  some  of  the  forms  of  congestive  inflam- 
mation, by  the  removal  of  the  thickening,  stiffening,  and  induration  that  result. 
Friction  may  be  practised  either  with  the  naked  hand,  or  with  some  embroca- 
tion of  a stimulating  or  absorbent  character. 

Counter-Irritants  are  local  applications  which  give  rise  to  irritation  of 
the  skin  of  varying  intensity  according  to  their  nature,  the  mildest  forms 
causing  merely  a passing  dilatation  of  the  cutaneous  vessels,  as  the  application 
of  a camphor  liniment,  and  the  most  severe  producing  destruction  of  the  skin 
and  even  of  part  of  the  subcutaneous  tissue,  as  the  moxa  or  an  issue.  The 
value  of  counter-irritation  is  recognised  by  all  practical  Surgeons,  and  counter- 
mitants  are  undoubtedly  amongst  the  most  effective  local  means  that  we 
possess  for  combating  chronic  inflammation;  yet  their  mode  of  action  is  diffi- 
cult to  explain.  The  old  theory  that  by  exciting  a local  inflammation  in  the 
s nn  it  was  possible  to  draw  the  disease  away  from  the  deeper  and  more  im- 
portant parts  is  no  longer  tenable  ; the  theory  that  by  stimulation  of  the 
sensoiy  neives  ol  the  skin  a dilatation  of  the  superficial  vessels  is  produced, 
accompanied  by  a corresponding  contraction  in  the  deeper  parts,  cannot  be 
supported  by  scientific  evidence  ; in  fact,  as  Billroth  has  pointed  out,  it  is 
pro  ia  e that  in  many  cases,  especially  in  extremely  sluggish  chronic  iuflam- 
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mations,  the  good  produced  is  probably  rather  by  an  increased  afflux  of  blood 
to  the  affected  part  than  by  a diminution  of  the  blood  supply.  Most  counter- 
irritants  arc  applied  solely  with  the  intention  of  causing  a certain  degree  of 
by  per  ami  ia  or  of  inflammation  in  the  part  of  the  skin  on  which  they  are 
placed,  while  others  exert,  or  are  supposed  to  exert,  at  the  same  time  a consti- 
tutional effect,  being  absorbed  into  the  system  from  the  cutaneous  surface. 
Counter-irritants  are  classed  according  to  the  degree  of  local  irritation  they 


give  rise  to. 

Rubefacients  are  those  that  cause  merely  dilatation  of  the  vessels  of  the 
part  to  which  they  are  applied.  Hot  fomentations  and  linseed-meal  poultices, 
although  not  usually  classed  amongst  rubefacients,  certainly  cause  dilatation  of 
the  vessels.  Friction  with  some  stimulating  embrocation  produces  hyperamiia, 
lasting  for  a longer  time,  and  is  useful  in  promoting  the  absorption  of  chronic 
inflammatory  products,  such  as  the  thickening  left  round  a joint  after  all  in- 
flammatory disturbance  has  subsided.  They  undoubtedly  act  by  causing  a 
general  afflux  of  blood  to  the  limb.  Camphor -liniment  or,  if  a stronger 

action  is  required,  the  compound  camphor-liniment  is  that  most  frequently 
used.  The  ordinary  mustard  poultices  or  Rigollot’s  mustard-leaves  produce 
the  lowest  possible  degree  of  true  inflammation,  but  if  properly  applied 
there  is  no  blistering  of  the  skin,  although  there  may  be  slight  oedema  followed 
by  desquamation  of  the  cuticle.  Mustard  poultices  are  but  little  used  in  sur- 
gery. They  are  more  commonly  applied  to  the  trunk  for  the  relief  of  hyper- 
remia  of  internal  organs.  Oil  of  turpentine  sprinkled  over  flannels  wrung  out 
of  hot  water  is  another  common  rubefacient. 

Vesicants  are  those  applications  which  cause  a degree  of  inflammation 
sufficient  to  give  rise  to  abundant  exudation,  which  raises  the  corneous  layer 
of  the  cuticle  from  the  Malpighian  layer  beneath,  thus  forming  a bleb  or 
blister.  Vesicants  are  extensively  used  in  surgery  to  promote  absorption  of 
the  products  of  chronic  inflammation,  and  in  some  cases  to  check  the  process, 
as  in  the  application  of  blisters  in  chronic  synovitis  or  periostitis,  01  to  the 

perineum  in  chronic  prostatitis.  _ . 

Although  there  are  other  means  of  producing  vesication,  practically  the 
preparations  of  cantharides  are  the  only  blistering  agents  employed  : of  these 
the  two  most  common  are  the  Emplastrum  Cantharidis,  or  common  Fly-blister, 
and  the  Liquor  Epispasticus.  The  former  is  applied  to  surfaces  free  from 
hair,  the  latter  to  the  scalp  or  perinaeum.  In  applying  a blister,  or  the  hquoi 
epispasticus,  it  is  essential  that  the  part  should  be  as  free  from  g lease  as 
possible,  and  for  this  purpose  it  must  be  washed  with  soap  and  hot  water,  and 
afterwards,  if  it  can  be  conveniently  done,  sponged  over  with  a very  dilute 
solution  of  ammonia,  before  the  blister  is  put  on.  The  blistei  siou  rise 
in  from  eight  to  twelve  hours.  When  the  bleb  is  fully  formed  if  it  is 
not  intended  to  prolong  the  action,  it  should  be  carefully  pricke  wi  1 a 
needle,  but  the  cuticle  should  not  be  removed.  It  should  then  be  covered 
with  cotton  wool  and  a bandage,  or  a little  simple  ointment  on  a piece  or 
linen  If  it  be  desired  to  prolong  the  counter-irritation,  the  cuticle  maj 
removed,  and  the  raw  surface  dressed  with  savine  ointment,  by  which  means 

may  be  kept  open  as  long  as  is  wished.  . ,, 

A blister  does  not,  as  a rule,  leave  a scar  but  it  may  do  so,  and 
therefore  not  to  apply  it  to  the  face  or  hands  if  it  can  be  avoided.  there 

of  surface  to  which  it  is  applied  must  not  exceed  a few  square  niche  , 
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is  some  danger  of  the  absorption  of  the  cantharidine,  and  of  consequent  con- 
gestion of  the  kidneys,  haematuria,  aud  strangury.  This  will  of  course  happen 
more  readily  if  there  be  a raw  surface  beneath  the  plaster.  Blisters  must 
always  be  used  with  great  caution  in  very  old  or  feeble  subjects,  and  in  those 
suffering  from  Bright’s  disease,  or  any  other  serious  visceral  affection,  as  in 
such  cases  they  occasionally  cause  sloughing. 

Suppurants  or  Pyogenic  counter-irritants  are  those  agents  which  are 
of  sufficient  intensity  to  give  rise  to  inflammation  reaching  the  stage  of 
suppuration.  The  most  common  of  these  are  croton  oil,  issues,  setons,  and  the 
actual  cautery. 

Issues  are  of  especial  service  in  chronic  inflammation  of  the  viscera,  joints, 
and  bones,  before  suppuration  has  taken  place.  They  should  be  applied  in 


Pig.  S6.  —Introduction  of  a Seton. 


the  soft  parts  over  the  affected  structures,  and  may  be  kept  open  for  a very 
considerable  length  of  time.  They  are  best  made  in  the  Mowing  manner. 
A piece  of  adhesive  plaster,  about  two  inches  square,  having  a hole  of  the 
size  of  a shilling  cut  in  its  middle,  is  fixed  upon  the  part  where  the  issue 
is  to  be  made  ; a piece  of  potassa  fusa,  about  the  size  of  half  a cherry-stone, 
is  then  placed  on  the  surface  left  uncovered  by  the  circular  central  aperture,  a 
square  piece  of  plaster  being  laid  over  all.  The  patient  experiences  a burnino- 
pam  for  about  two  hours,  when  it  ceases  ; on  removing  the  plasters,  a black 
slough,  corresponding  in  size  to  the  central  aperture,  will  be  found.  Water 
dressing  should  be  applied  fora  few  days,  until  it  separates,  and  the  raw  surface 
then  dressed  with  savine  ointment,  or  stimulated  by  an  issue-bead.  Whenever 

SXlaST  t0  h<3a1’  ^ ^ be  kept  °PeU  bj  aU  occasional  application 

A Seton  is  more  useful  than  an  issue  when  counter-irritation  is  to  be  applied 

foilnJin?  Tr  ort8;  The  seton  ma.y  most  conveniently  be  made  in  the 
• • AWay  ^l  \s:  8(’)‘  A fold  of  skm  about  two  inches  or  more  in  breadth 

is  pmched  up,  and  its  base  transfixed  by  a narrow-bladed  bistoury.  The  blunt 

sfik  t Z I7"'1  fZZ  fchl’eadcd  With  °ue  or  more  threads  of  thick  wen-waxed 
f™  pUshe*  alonS  the  back  of  the  blade  from  heel  to  point  ; and  the 

the  wniinrl*2111  iw'  l * |awa  as  the  probe  is  carried  onwards,  the  seton  is  left  in 
the  wound  Water  dressing  should  then  be  applied. 

hpfovp  ulUal,CaUtery  )S  A eiT  successful  in  chronic  inflammation  of  joints 
when  thprp  10°  CartilaSe8  Pas  set  hi,  and  it  is  especially  useful 

use  is  off-on  •r'lca  Pam  with  nocturnal  startings.  The  relief  obtained  by  its 
nmne  iate  and  permanent.  In  the  application  of  the  cautery  it 
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is  the  object  of  the  Surgeon  to  destroy  the  cuticle  and  the  tips  ol  the  papillae, 
but  to  leave  the  deeper  structures  ol  the  skin  uninjured,  so  that  there  shall  be 
no  contraction  of  the  scar  when  the  sore  is  healed. 

For  this  purpose  the  cauterising  iron  should  be  of  a dull  red  heat,  and  must 
be  quickly  drawn  in  lines  crossing  one  another  over  the  part.  Paquelin  s 
Thermo-Cautery  is  on  the  whole  the  most  manageable  and  the  cleanest  form 
that  can  be  used.  The  barbarous  application  known  as  a moxa,  which  con- 
sisted of  cotton  or  pith  soaked  in  saltpetre  and  allowed  to  burn  upon  the  skin, 

is  now  no  longer  used  in  this  country.  ... 

Two  counter-irritants  in  addition  to  their  local  action  produce  constitutional 
effects  when  absorbed  from  the  surface  to  which  they  are  applied  a iz.,  Iodine 

and  Mercury.  . . 

Iodine  is  most  commonly  applied  in  the  form  of  tincture  ; it  should  je 
painted  on  over  the  inflamed  part  twice  a day  till  the  skin  becomes  a little 
sore.  This  may  be  continued  for  weeks  or  months  according  to  circumstances. 

It  is  no  doubt  a useful  means  of  promoting  the  absorption  of  chronic  inflam- 
matory products,  but  the  powers  popularly  ascribed  to  it  are  certainly  far 
greater  than  it  really  possesses.  The  liniment  is  less  frequently  used,  being 
a much  stronger  preparation,  one  application  of  which  will  often  cause 
vesication.  The  ointment  may  be  applied  in  some  cases  m which  a somewhat 
stronger  action  than  that  of  the  tincture  is  desired,  but  it  is  not  a cleanly 

application,  and  is  not  usually  to  be  recommended. 

Mercury  is  applied  locally  in  many  forms  to  promote  the  absorption  of  the 
products  of  chronic  inflammation  and  in  the  treatment  of  the  process.  One  o 
the  most  common  modes  of  applying  it  to  chronically  inflamed  joints  is  by  the 
method  knowm  as  Scott’s  dressing.  This  consists  in  spreading  a thin  layer  of  the 
compound  mercurial  ointment  on  a piece  of  but  of  sufficient  size  to  surroun 
the  joint.  Over  this  strapping  is  evenly  applied  so  as  to  exert  a uniform 
pressure.  In  other  cases  the  mercurial  liniment  or  simple  mercurial  ointmen 
may  be  of  use.  About  ten  years  ago  Marshall  introduced  a valuable  prepara- 
tion composed  of  the  precipitated  mercuric  oxide  dissolved  in  oleic  acid. 
There  is  thus  formed  a definite  oleate  of  mercury  which  is  soluble  m an  excess 
of  oleic  acid.  A solution  made  in  this  way  containing  five  per  cent,  of  the 
oxide  is  a clear  liquid  ; when  the  oxide  is  increased  to  twenty  per  cent  it 
forms  a solid  unctuous  substance,  melting  readily  at  the  temperature  of  the 
body  As  the  oleate  of  mercury  is  slightly  irritating  to  the  skm,  one  giaiu 
of  mm-phia  may  lie  added  to  each  drachm.  Marshall  states  that  his  experience 
of  the  use  of  this  preparation  in  all  forms  of  chronic  inflammation  has  bee 
most  favourable.  It  is  cleaner,  more  diffusible,  more  ^orbed  and 

more  efficacious  than  any  other  mercuria 1 application.  The  veiy  foct,  how 
ever  that  it  is  so  readily  absorbed  should  make  us  careful  in  using  it  m 
scrofulous  subjects,  who  abvays  stand  mercury  badly.  on  to  t nr  y t lop 
the  oleate,  melted  if  necessary  by  a very  gentle  heat,  and  applied  with  a c< 
hair  nencil,  is  quite  sufficient  for  one  application. 

' Astringents  directly  applied  to  the  inflamed  parts  are  of  extreme  sen  cc 
those  forms  of  congestive  or  passive  inflammation  m which  the  circulation  s 
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gent  that  is  commonly  preferred  ; and  this,  applied  either  solid,  or  in  solution 
containing  from  ten  grains  to  one  drachm  of  the  salt  in  one  ounce  of  distilled 
water,  will  produce  a very  marked  beneficial  influence  in  congestive  inflamma- 
tion of  the  mucous  and  cutaneous  surfaces. 

Pressure  by  means  of  well-applied  bandages,  elastic  webbing,  or  strapping, 
is  of  essential  service  in  supporting  the  feeble  vessels  in  congestive  inflam- 

imations.  In  many  cases  pressure  may  be  advantageously  conjoined  with 
absorbents  and  rubefacients,  as  mercurial  and  camphor  liniments,  or  the 
plaster  of  mercury  and  ammoniacum.  This  treatment,  by  removing  conges- 
tion, and  promoting  the  absorption  of  inflammatory  effusion,  is  especially 
useful  in  chronic  forms  of  inflammation  accompanied  by  thickening  of  parts, 
as  in  the  joints  and  testes. 


CATARRHAL  INFLAMMATION. 

Catarrh  or  catarrhal  inflammation  is  a form  of  the  process  of  inflammation 
affecting  mucous  membranes  and  other  epithelium-covered  surfaces.  All  these 
are  liable  as  other  structures  to  traumatic  inflammations  of  the  ordinary  type, 
in  which  as  a consequence  of  the  action  of  some  irritant,  the  vessels  dilate,  the 
circulation  is  retarded,  the  white  corpuscles  migrate  and  the  liquor  sanguinis 
exudes,  and  the  functional  activity  of  the  original  cells  is  suspended  or 
permanently  abolished.  The  peculiarity  of  the  catarrhal  form,  however,  consists 
in  the  fact  that  although  the  vessels  are  dilated  and  exudation  of  blood-plasma 
and  even  the  abundant  escape  of  white  corpuscles  is  taking  place,  yet  the 
epithelium  continues  to  exist  and  perform  its  function,  and  in  most  cases  its 
cel^  multiply  with  unnatural  rapidity.  Catarrh  may  arise  from  the  direct 
application  of  an  irritant  to  the  surface  of  the  mucous  membrane,  as  in  the 
case  of  decomposing  urine  irritating  the  bladder  or  of  gonorrhoeal  pus  acting 
on  the  urethra.  That  in  these  cases  the  vessels  of  the  corium  and  the  sub- 
mucous tissue  should  show  signs  of  damage,  by  their  giving  exit  to  an  abundant 
exudation  and  by  the  white  corpuscles  passing  through  their  walls,  while  the 
epithelium  is  comparatively  uninjured,  showing  signs  rather  of  stimulation  than 
0 impaired  function,  at  first  seems  rather  inexplicable.  It  must  not  be  forgotten, 
however,  that  epithelium  is  a structure  which  possesses  in  a high  degree  the 

Siemforp  !njuri°US  influences ; and  it  is  quite  conceivable, 

ti  e h " CaUSr  WhjCh  GXertS  n°  more  fchan  a stimulating  action  on 
the  epithelium  may,  if  it  penetrate  to  the  parts  beneath,  give  rise  to  the 
phenomena  of  inflammation. 

attacked^  Sr  f ™taxvh  is  nofc  80  clear,  as  when  a patient  is 

“oM,’7  H ’ °atafhal  nephrifcis’  or  ^ the  result  of  “catch- 

vessek  ^ auseJ IvT  CaSGS  ? f Pr°bable  that  the  contraction  of  the  cutaneous 

u ,?teniaI  bafc  hyperaamia  alone  is  not 

the  case  of  the  In'  '"i ' j.-P-!°  >ab  ^ tbe  inflammation  is  due  in  part,  at  least  in 

in  the  elimimHon  vK  to  incrcased  ^ork  thrown  upou  these  organs 

off  by  the  skin  n°  i-10SC  plodu.cts  °t  tissue-change  which  should  be  given 

rationally  the  r 4 • U1  p n,^W  CC°G  18  not>  however,  as  yet  sufficient  to  explain 
lationally  the  origin  of  all  catarrhal  inflammations. 

In  the  mildest  fn  fcbe ■ aflected  membrane  depend  on  the  degi’ee  of  the  process. 

partly  d^end  hT  1 ^ ? 80,0(5  8WellinS  duc  to  exudation  of  serum.  This 

and  partly  flows  awav°from  J?UC01?  tlSSl,C’  a,ld  drains  off  the  lymphatics, 

‘ y m the  surface  of  the  membrane.  At  the  same  time 
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the  cells  of  the  epithelium  multiply  more  quickly  than  natural,  and  many 
are  loosened  and  come  away  with  the  discharge.  In  all  mucous  membianes 
there  is  an  exaggerated  formation  of  mucus  during  catarrh,  and  this  increased 
secretion  forms  the  most  marked  clinical  feature  of  the  milder  form  of  the 
affection. 

In  more  intense  catarrhal  inflammations,  or  purulent  catarrh,  the  vessels  01 
the  corium  of  the  mucous  membrane  are  widely  dilated,  and  the  flow  through 
them  is  retarded  ; liquid  exudation  is  more  copious,  and  the  white  corpuscles 
migrate  abundantly.  The  leucocytes,  which  thus  leave  the  vessels,  wander 
amongst  and  through  the  epithelium-cells,  the  natural  cohesion  oi  which  is 
somewhat  loosened,  and  escape  on  the  surface,  forming  w'ith  the  liquid  exuda- 
tion a purulent  discharge.  The  discharge  in  such  a case,  if  examined  micro- 
scopically, will  be  found  to  contain— numerous  amoeboid  cells,  presenting  the 
usual  appearance  of  white  blood-corpuscles ; ordinary:  pus-cells  round,  and 
granular  with  the  tripartite  nucleus  ; and  epithelium-cells,  some  fully  dev  eloped 
and  corresponding  in  form  to  that  natural  to  the  affected  membrane,  some 
of  rounded  form  "young  and  imperfectly  developed,  and  others  containing  a 
large  transparent  globule  of  mucus.  A microscopic  examination  of  a section 
of  the  membrane  shows,  that  in  spite  of  the  abundant  discharge  of  pus  there 
is  no  raw  surface  ; everywhere  it  is  covered  by  epithelium  I he  wandering 

cells  can  be  seen  in  the  corium  round  the  vessels  and  immediately  beneath  tie 
epithelium.  Some  of  the  epithelium-cells  will  be  found  to  contain  within 
them  several  bodies  identical  with  pus-corpuscles.  These  were  supposed  by 
Rindfleisch  to  show  that  the  pus  in  purulent  catarrh  was  formed  by  endogenous 
cell  formation  from  the  epithelium-cells.  Later  observations,  ho wevei,  laie 
tended  to  prove  that  these  apparent  mother-cells  are  in  reality  dead  or  dym0 
epithelium-cells,  which  have  been  penetrated  by  wandering ^ 
dering  leucocytes  are  also  found  penetrating  between  the  individual  epithet 

J Although  in  purulent  catarrhal  inflammation  there  need  be  no  ulceration 
the  above  description  shows  how  readily  one  process  may  he  converted  into 
the  other.  The  adhesion  of  the  epithelium-cells  to  each  other,  and  to  th 
corium,  is  always  loosened  in  the  more  severe  forms  of  catanh ; ■ A lould _ the 
loosely  adherent  epithelial  layer  be  accidentally  removed  bj  Jiolenc^  from 
without,  or  separated  by  exaggerated  cell-migration  beneath,  a small  ulcer  wi 

Varieties  of  Catarrh-Catarrh,  like  other  forms  of  inflammation,  may 
be  acute  or  chronic.  The  chronic  form  is  very  f[e(Tnjj 
passive  hypermmia  of  the  part  affected.  It  may  a so  e simp  , & muCo- 

or  infective,  as  in  purulent  ophthalmia  or  gonorrhoea.  Tfre  thmk  rnuco 
purulent  secretion  that  forms  on  the  surface  of  a mucous  membiane  during 
catarrh  frequently  serves  as  a nidus  for  the  growth  of  microscopic  orga  * 

and  the  fermentative  changes  these  set  up  give  rise  to  products  which  J 

prolong  the  irritation,  and  cause  it  to  spread  almost  iiulcfinite U - 

Svmptoms— Redness  of  the  affected  surface,  with  slight  swelling  and  mi 

abundant  secretion  varying  from  a pure  serous t0  * fkw  ’ The  heat 
form  the  most  marked  clinical  features  of  a catarrhal  inflammation  i n 
rialv  moderate,  and  pain  is  not  a marked  symptom  except  in  the mon 
ai  td  in  puxulL  ophthalmia  The  c— onal 

with  the  acuteness  of  the  process  and  the  part  affected.  As 
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most  acute  forms  of  catarrh  give  rise  to  any  elevation  of  temperature. 
The  absence  of  fever  may  possibly  be  accounted  for  by  the  fact  that  the 
exudation  drains  away  from  the  surface  and  but  little  finds  its  way  back  into 
the  blood-stream. 

Parts  which  have  suffered  from  chronic  catarrh,  or  from  repeated  attacks  of 
the  acute  form,  usually  become  more  or  less  pigmented,  and  the  sub-mucous 
tissue  is  thickened  and  indurated.  These  signs  are  well  seen  in  the  mucous 
membrane  of  the  bladder  in  cases  of  old  stricture  or  stone. 

The  treatment  of  catarrhal  inflammation  presents  little  that  requires 
special  notice.  In  the  more  acute  forms  warmth  and  moisture,  and  above  all 
removal  of  the  discharge  and  prevention  of  its  decomposition,  form  the  most 
important  means  of  treatment.  Belladonna  is  often  of  use  locally  in 
diminishiug  pain  and  promoting  contraction  of  the  small  arteries.  In  chronic 
catarrh,  removal  of  the  secretion  and  cleanliness  with  the  use  of  astringents, 
such  as  nitrate  of  silver,  acetate  of  lead,  sulphate  of  copper  or  tannin,  form 
the  chief  treatment.  Any  constitutional  condition  as  scrofula  or  gout  must 
be  searched  for  and  treated  if  found. 
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CHAPTER  Y. 


• SUPPURATION  AND  ABSCESS. 

Suppuration,  or  the  formation  of  pus,  has  already  been  described  in  the 
Chapter  on  Inflammation.  It  was  there  pointed  out  that  the  process  consists 
essentially  of  a continuance  and  exaggeration  of  one  of  the  factors  of  inflamma- 
tion—the  migration  of  the  white  corpuscles.  The  wandering  cells  accumulate 
outside  the  vessels,  and  possibly  multiply  by  cell-division  in  their  new  situa- 
tion, hut  this  is  extremely  doubtful  ; as  the  accumulation  increases,  the  original 
tissues  become  pressed  upon  and  absorbed,  the  new  cells  occupying  their  place  ; 
finally,  the  central  cells  of  the  group  degenerate  from  want  of  nutrition,  their 
intercellular  substance  softens,  and  the  liquid  exudation  from  the  surrounding 
part  soaks  in  amongst  them,  and  thus  we  get  a creamy  fluid,  or  pus. . 

If,  as  sometimes  happens,  we  have  the  opportunity  of  examining  microscopi- 
cally such  a small  collection  of  pus  in  the  subcutaneous  tissue,  the  following 
appearances  are  observed,  proceeding  from  the  circumference  to  the  centre  of 
the  affected  area.  The  first  sign  of  deviation  from  health  is  that  some  scattered 
leucocytes  are  seen  in  the  spaces  between  the  fibres  of  the  connective  tissues, 
and  often  evidently  in  the  neighbourhood  of  a small  vessel ; as  the  centre  is 
approached,  the  number  of  these  increases,  gradually  more  and  more  com- 
pletely obscuring  the  connective  tissue  and  its  corpuscles,  till  at  last  nothing 
is  to  be  seen  but  closely-packed  small  round  cells,  between  which  the  amount  of 
intercellular  substance  is  too  small  to  be  recognized  ; in  the  centre  of  this 
croup  of  cells  may  be  a cavity  from  which  the  pus  has  escaped  in  preparing  the 
section.  The  connective  tissue,  when  it  is  last  recognizable  before  being  con- 
cealed by  the  infiltrating  leucocytes,  is  seen  to  have  its  fibres  swollen  and  vitreous 
in  appearance,  while  its  corpuscles  are  unchanged.  They,  evidently,  are  taking 
no  part  in  the  formation  of  the  new  cells,  which  are  crowding  amongst  the 
fibres  If  any  blood-vessels  are  recognizable,  it  will  be  seen  that,  near  the 
point'at  which  everything  is  concealed  by  the  leucocytes,  they  are  filled  with 
closely  packed  blood-corpuscles  indicating  the  presence  of  a c ot  ot  blood,  it 
is  in  this  way  that  they  are  closed  before,  in  common  with  the  other  tissues, 
they  soften  and  break  down  in  the  presence  of  the  invading  leucocytes,  and  thus 
all  hemorrhage  is  prevented.  In  this  area  also,  although  it  cannot  be  seen 
with  the  microscope,  the  plasma  which  has  exuded  from  the  vesse  s is  coagi - 
wed  and  with  the  migrated  cells  forms  a firm  substance,  the  so-called  inflam- 
matory lymph,  which  fills  and  plugs  the  spaces  of  the  connective  tissue,  and 
thus  forms  a barrier  round  the  collection  of  pus,  and  prevents  its  diffusing 
•l  -if  wictely  amongst  the  tissues  around.  It  is  not  possible  in  a sec 
made  from  aviation  removed  from  the  body  to  observe  the  state  of 
the  vessels  beyond  the  area  of  stasis  or  thrombosis  ; but  if  it  ueie  p<BSl  e 

^ mnrn  Hipm  in  the  living  body,  we  should  see,  in  ft  spreading  abscess,  * 

u A Mai— , viz.,  from  the  eentre  towards 
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the  circumference,  stasis,  oscillation,  dilated  vessels  with  retarded  flow,  ad- 
hesion of  the  corpuscles,  and  migration,  .and  -lastly,  simple  hyperaemia,— di- 
lated vessels  with  increased  rapidity  of  flow.  Such  a collection  of  pus  as  is 
above  described,  is  a microscopic  abscess  ; an  acute  abscess  holding  half  a 
pint  of  pus,  differs  from  it  in  no  respect  except  in  size.  ( The  extension  of  the 
abscess  takes  place  by  progressive  destruction  of  the  tissues  by  the  same  process 
as  that  above  described  ; and  the  pus  is  formed  by  successive  zones  of  the  new 


Rg.  87.— A Microscopic  Abscess  in  the  Skin,  c.'  Epithelium;  h.  a Hair;  v.  v.  Small  Veins  sur- 
rounded in  some  places  by  migrating  leucocytes;  p.  the  coUection  of  pus;  s.  Sweat-gland  - li  a 
small  Ai  tery ; /.  Fat.  The  Tissues  round  the  collection  of  pus  are  dotted  with  leucocytes,  becoming 
more  closely  packed  as  the  centre  of  suppuration  is  approached.  ^ ° 


cells  degenerating,  becoming  separated  from  each  other  by  fluid,  and  falling 
into  the  cavity  of  the  abscess.  The  whole  process  is  identical  with  ulceration, 
but  instead  of  the  discharge  being  given  off  superficially  as  in  an  ordinary 
ulcer,  it  accumulates  in  the  abscess-cavity  ; an  abscess  is  in  fact  a cavity 
enclosed  by  an  ulcer.  The  zone  of  tissue  in  which  the  process  of  spreading  is 
taking  place,  was  in  former  times  spoken  of  as  the  “ pyogenic  membrane  ; ” 
but  it  is  evident  that  there  is  nothing  to  which  the  term  “ membrane  ” could 
properly  be  applied  ; the  “ pyogenic  zone  ” would  be  a more  correct  term  if  any 
such  is  necessary.  In  this  pyogenic  zone  the  vessels  arc  dilated,  and  the 
issues  softened,  so  that  m opening  an  abscess  blood  may  flow  freely  from  the 
^esses  round  the  cavity  ; but  it  must  not  be  concluded  from  this 
ia  ic  a iscess-cavity  is  surrounded  by  a zone  of  tissue  in  which  nev,  vessels 
'v  T ormet^  1 luring  the  spreading  stage  of  an  abscess,  it  is  destruction 
1 fe  ?’  110 k ne"  formation,  that  is  taking  place  ; the  uew  formation  occurs 
only  during  repair,  after  the  pus  has  been  let  out. 

• 1 10  ’.fV001 which  pus  is  formed  on  mucous  surfaces  in  purulent  catarrh 
is  described  with  that  process. 
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That  all  the  pus-cells  are  derived  directly  or  indirectly  from  the  white 
corpuscles  of  the  blood,  may  now  be  regarded  as  an  accepted  fact  in  pathology. 
The  proof  of  this  fact  is  derived  partly  from  the  direct  observation  of  the 
formation  of  pus,  as  it  has  already  been  described,  and  partly  from  the  experi- 
ments of  Colmheim,  Hoffmann,  and  Yon  Recklinghausen.  These  observers 
injected  aniline  blue  or  cinnabar  into  the  blood-stream  of  the  animal  to  be 
experimented  on.  It  had  before  been  shown  that  when  solid  matter  in  a state 
of  extremely  fine  division  is  injected  into  the  blood-stream,  the  white  cor- 
puscles pick  up  the  particles  in  much  the  same  way  as  an  amoeba  takes  its 
food  ; and  the  dark  coloured  particles  of  aniline  blue  or  cinnabar  arc  easily 
recognized  in  their  substance.  A frog  having  been  prepared  by  the  injection 
of  the  colouring  matter,  inflammation  of  sufficient  intensity  to  cause  suppu- 
ration was  excited ; and  it  was  found  that,  whether  it  was  in  a vascular  part  or 
in  a non-vascular,  as  the  cornea,  the  pus-cells  contained  particles  of  the  sub- 
stance which  had  been  injected.  _ . a ..  .r 

Lastly  there  is  the  negative  observation,  that  m acute  mflammati  ms  t 
original  cells  of  the  affected  part  undergo  no  change  so  long  as  they  can  be 
observed  ; that  is  to  say,  before  they  are  concealed  by  the  crowds  of  migrating 

^Characters  of  Pus.— Pus  presents  considerable  variety  in  its  general 
character,  according  to  the  cause  that  gives  rise  to  its  formation  and  the 

general  constitutional  state  of  the  patient. 

The  pus  from  an  acute  abscess  in  a person  otherwise  healthy,  is  an  opaque, 
creamy  fluid,  thick,  smooth  and  slightly  viscid,  of  a yeffowish-white  colour 
with  in  some  cases  a greenish  tinge  : it  has  a faint  odour  and  an  alkaline 
reaction.  Its  specific  gravity  is  from  1030  to  1033.  It  contains  abon 
or.  (o  90  ner  cent  of  water.  Of  the  solid  matter  about  two-thirds  is  albu- 
men  - third,  about  one  half  is  composed  of  fatty  mat  er, 

including  as  a rule  some  cholesterine,  and  the  rest  consists  chiefly  of  sal  s 
with  leucin,  tyrosin,  and  a variety  of  other  unimportant  compounds.  The 
salts  are  the  same  as  those  found  in  blood-serum,  chloride  of  sodium - being 
the  most  abundant.  Pus  presenting  these  characters  is  termed  healthy  or 

laiyariouPsUother  terms  are  applied  to  indicate  appearances  deviating  from  that 
of  healthy  pus;  thus,  when  tinged  with  blood  it  is  called  samous , whe 
thin  and  ^watery,  ichorous  ; when  containing  cheesy-looking  flakes  con  i/ 
and  when  diluted  with  mucus,  muco-pus.  Besides  these,  pus  presents  < the 
varieties  thus  for  instance,  when  it  is  formed  in  the  brain  it  is  of  a greenish 
tint  and  when  in  the  neighbourhood  of  the  alimentary  canal  it  has  a 
peculiar  fetid  odour.  Its  chemical  composition  may  likewise  vary  undei 
dffiS  circmnstanccs  ; thus,  ordinary  pus  formed  in  the  soft  parts  contains 
merely  a trace  of  phosphate  of  lime,  whereas  that  which  is  formed  m connec- 
tion with  diseased  bone  is  said  to  contain  a large  quantity  of  that  salt 

^ presents  other  peculiarities  which  in  some  cases  are  rccogmzab  e only 
by  their  effects  on  the  system  ; thus  the  pus  from  specific  soies  possess 

K ,,«»  -35*  »*•  rsr,rir,,r-::.;  - 

*2  is  that  gives  the  pus  its  infective  pto- 

"o/c  fact  has  been  cleat, y shown  ***  ^ "cK 

contain  organisms  readily  to  bo  observed  by  the  m.cioscopc.  1 
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organism  lias  not,  however,  been  shown  to  exist  for  each  disease  which  can 
be  communicated  by  inoculation  of  pus— as,  for  instance,  small  pox,  soft 
chancre,  gonorrhoea  and  purulent  ophthalmia;  nor  has  it  as  yet  been 
definitely  proved  that  the  organism  is  the  actual  cause  of  the  infective  pro- 
perties of  each  kind  of  pus  ; still,  all  the  observations  of  the  present  day 
would  tend  to  suggest  that  such  is  possibly  the  case. 

Pus  is  a liquid  which  readily  decomposes  when  exposed  to  the  air  at  the 
tempeiature  ot  the  body,  01  even  if  the  causes  of  decomposition  be  introduced 
subcutaneously  as  by  an  aspirator-needle  or  trochar.  Thus  we  occasionally 
see  that  a collection  of  pus  which,  when  tapped  for  the  first  time,  is  free  from 
decomposition,  becomes  offensive  in  a few  days  unless  proper  antiseptic  pre- 
cautions are  taken  during  the  operation.  In  some  rare  cases  pus  assumes 
a distinctly  blue  colour  from  the  development  in  it  of  a special  form  of 
micrococcus. 

Microscopic  characters.— On  examining  pus  under  the  microscope,  it  is 
found  to  consist  of  corpuscles  floating  in  a clear  fluid,  the  “ liquor  puris.”  In 
pus  drawn  from  an  acute  abscess  or 


from  the  surface  of  a healthy  sup- 
purating sore,  two  kinds  of  corpuscles  .I7 
are  met  with.  Von  Pecldinghausen,  $$£0! 
Schultze,  and  others,  showed  that  in 
such  pus  a large  number  of  cells  are  ns.  ss 


, ! 7.  , , O . , , ‘-6-  • 00.— U.  Healthy  Pus-cells.  6.  Treated  with 

to  be  found  which  resemble  the  white  Acetic  AcilL.  Magnified  soo  Diameters. 


corpuscles  of  the  blood  in  every  respect. 

If  examined  when  quite  fresh  on  a warm  plate  thev  manifpsf  (-]-,«  0 , . , . 

amceboid  movements.  The  nuclei  of  these  i , , characteristic 

double,  the  protoplasm  is  faintly  granular  and  the  Sln^e>  olj  afc  mosfc 

cognised  without  the  use  of  reaiftT  £ ° f "SU!%  re‘ 

^tLTmet  - 

and  then  protoplasm  is  coarsely  granular  so  that"  the  m?!  ^ “ dlai^eter’ 
concealed.  By  treating  them  Jth  rl  hZ  ’ ? h , nucleus  1S  completely 
extent  dissolved,  “e  protol  1 Ule  8ra““les  are  to  a great 

clearly  into  v^  and  U ifften  f T?  T a,ld  ““dens  co»„ 
usually  three,  paTVmos  clmnu.v  H . 6 ^ Up  int°  »r  more, 
of  thehucleMi th°”‘  a(™*„l„s.  This  breaking  up 
the  protoplasm  some  E^nules  “n  TA  E'g"  °f  actiTe  growth.  In 

«P  by  the  acetic  acid,  "ihe  number  of  thee  V10*1  are  not  c,earcd 

the  less  acute  the  formation  of  M...  . c varlea  with  the  age  of  the  pus  ; 

granules,  till  in  chronic  abscesses  w ATP"  m°re  abo“dant  will  be  the  fat 
such  an  extent  that  it  is  no  I.,,,.,,  ■'  ” ■ ,lem  occopying  tile  protoplasm  to 

These  granules  are ^ VoVeveT  roX  V°  * »P  witb 

™7  old  collections  m potass*.  Finally,  in 

float  free  in  the  Honor  hiris  A b k Hp  completely,  and  the  granules 
blance  to  pns,  or  inhher  cases  W ”n  emuls!on  having  but  little  resem- 

free  in  the*  fluid  and  t „aH  J V '"“ses  "hkh  hl  part  fl»at 

VOL.  ,.  u m I)a,t  form  a layer  on  the  wall  of  the  abscess. 
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In  the  pus  of  acute  abscesses,  in  addition  to  the  corpuscles,  granular  debris 
of  the  tissues  may  in  some  cases  be  recognized. 

During  the  last  few  years  much  attention  has  been  paid  to  the  presence  oi 
microscopic  fungi  in  pus,  the  conditions  under  which  they  develope  and  the 
importance  to  be  attached  to  them.  This  subject  has  been  investigated  by 
Bur&on-Sanderson,  Ogston,  Cheyne,  and  others  in  this  country,  and  by  ob- 
servers too  numerous  to  mention  in  Germany  and  France ; but  it  is  chiefly 
to  Weigert’s  method,  perfected  by  Robert  Koch  of  Berlin,  that  we  owe  the 


Fig.  S9. — Pus-cells  from  Pyaemic  Abscess. 


Fig.  90. Pus-cells  from  Scrofulous 

Abscess. 


ease  and  certainty  with  which  the  presence  or  absence  of  micro-organisms 
can  now  be  determined.  The  results  of  these  observations  may  be  briefly 
summarised  thus  : in  all  acute  abscesses  minute  round  fungi  (micrococci)  aie 
found  in  the  pus  when  freshly  drawn,  but  their  origin,  and  the  part  they  play 

in  setting  up  the  irritation  to  which 
the  abscess  is  due,  are  still  disputed 
points  ; after  the  abscess  is  opened, 
if  rigid  antiseptic  precautions  are 
adopted,  the  micro-organisms  soou 
disappear  from  the  discharges,  but 
this  result  can  be  obtained  only  by 
very  frequent  dressings  with  carbolic 
gauze,  or  some  other  powerful  anti- 
septic ; under  ordinary  antiseptic 
precautions  micrococci  are  present 
in  the  discharges  as  often  as  not. 
The  pus  containing  micrococci 
shows  no  signs  of  decomposition. 
Pus  exposed  to  the  air,  and  more 

osneciallv  if  it  comes  in  contact  with  ordinary  water,  is  soon  found  to 
St  to  “ to  the  microcooci,  short  rod-shaped 
It  then  decomposes  and  gives  off  the  ordinary ’of I ons n ^ J 

In  some  cases  of  acute  septicaemia  t e pus  & bacilli)  In  pyaemia, 

has  been  found  to  contain  long  rod-shaped  lnna  ( . )■  , 

mkiroeocci  are  always  present  both  in  the  local  sonree  o 
secondary  abscesses.  The  pus  from  ^omo  ah «««  into„. 

organisms  of  any  kind  when  flesh  y t'a^n.  m.  jufective  periostitis, 

mations,  as  gonorrhoea,  sma  pox,  PU1U  mai0rity  of  these  processes  they 

microscopic  fungi  are  always  found.  In  the  majoiii)  i 


in 


Fig  9i. — A colony  of  Micrococci 
° gland  X 300.  gl.  Gland  tissue  ; 
t.  Pus  from  an  Acute  Abscess; 
m.  Micrococci  in  chains. 


a lymphatic 
Micrococci ; 
p.  Pus-cells  ; 
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assume  the  form  of  micrococci,  but  their  exact  relation  to  the  specific  diseases 
in  question  is  as  yet  very  uncertain. 

The  examination  of  pus  for  microscopic  organisms  has  been  rendered  so 
simple  by  the  methods  introduced  by  Koch,  and  the  interest  attaching  to  the 
subject  at  the  present  time  is  so  great  that  it  may  be  well  here  briefly  to 
describe  the  process.  The  reagents  required  are,  a solution  of  methyl-violet 
(one  of  the  aniline  dyes),  of  the  strength  of  half  a grain  to  one  ounce  of  distilled 
water,  carefully  filtered,  and  some  pure  Canada  balsam,  which  has  been  heated 

to  drive  off  its  volatile  oil.  The  method  of  observation  is  as  follows : Spread 

the  pus  on  a glass  cover-slip  in  the  thinnest  possible  layer,  and  dry  it  care- 
fully over  a spirit-lamp,  taking  care  not  to  overheat  it  ; dip  a clean  glass 
r°d  in  the  methyl-violet  solution,  and  spread  a thin  film  of  the  dye  over  the 
dried  layer  of  pus  ; after  from  thirty  to  sixty  seconds,  wash  the  dye  off  care- 
fully with  a gentle  stream  of  distilled  water.  A darkly  stained  film  should 
remain  behind,  which  must  be  again  dried  over  the  spirit-lamp  ; then  while 
the  cover-slip  is  still  warm,  put  on  it  a drop  of  the  Canada  balsam,  rendered 
fluid  by  heat,  and  place  it  quickly  on  a glass  slide  which  is  also  slightly 
warmed ; squeeze  it  gently  down,  and  when  cold  it  is  ready  for  examination. 
The  micrococci  are  distinguished  from  other  granules  by  their  definite  round 
form  and  uniform  size,  and  by  their  arrangement  in  groups  or  chains 
ihey,  moreover,  take  the  dye  readily,  while  fatty  and  albuminoid  granules 
remain  uncoloured.  Blood  or  mine  may  be  examined  by  the  same  process.* 
Diagnosis.— The  diagnosis  of  pus  is  usually  easy,  but  some  fluids  resemble 
it  so  closely  to  the  naked  eye,  that  the  microscope  is  necessary  to  establish 
their  characters.  From  healthy  mucus  there  is  no  difficulty  in  distinguishing 
pus  ; but  when  mucus  has  been  thickened  and  rendered  opaque  by  inflamma- 
tion,  and  is  mixed  with  exudation-cells,  it  is  impossible,  and  can  never  be 
necessary,  to  distinguish  it  from  pus.  Turbid  serum,  containing  broken-down 
and  granular  fibrme,  frequently  met  with  in  serous  sacs,  and  softened  fibrins 

nus'ceffi  S “4?/  mflamed  vessels’  cflf.  distinguished  from  pus  by  the  absence  of 
fheroma  18  recognised  by  the  presence  of  cholesteriue-scales  and 
jA  ' \ bj  non-existence  of  the  characteristic  pus-corpuscle.  When  pus  is 

Sfbf.ir?  i as  m,re  °f  iacteai  abscess> the  „f  this  fluid 

of  mi  Thfl be  T ff  a,“!  fearei'>  with  a more  defined  outline  than  those 
andthe  “ “'''k  “ hal£  the  °£  a P—H 

PoiuwTut’T  «*  TaSmaJ  *>  Svpundim.~U  has  already  been 

cov  n dn  J 0haPter  011  Inflammation,  that  suppuration  is  merely  a 

casXtfdTon  the  d ‘"“T  T'f  ““  degree  of  inflammation  in  Inj 
the  cause  of8 the  slnri  6'  T ° ,ving  tisslles  ^ the  irritant  which  is 
necessary  tint  n rlPo  p^i  Iu  0rdf  ,tha|  sllPPuration  may  take  place,  it  is 
vessels  which  shall  wu  °f1damag®  s ia11  be  doue  to  the  walls  of  the  small 
the  blooffstream^witb^i  J°  formal  adhesmn  of  the  corpuscles,  retardation  of 
If  the  damao-e  In  cV,  ° lencocytes  and  exudation  of  blood-plasma, 

corpuscular  exudatim  .01-f  u 11S  P0lnt,  mere  hyperemia  will  result  without 

be  produced  anil  thV  ' 1 ^ JC/01K.’  stasis  terminating  in  thrombosis  will 
1 winced,  and  the  process  of  migration  being  arrested!  suppuration  is  no 

« S’lFf  in  tl,c  iln'1  tissues  of  the  body  in 

Vcbo  IVuiuhvJcct ionskraiikheiten, ’’and (Eton’s  ’ 1 V, w-  'v-  of  Koch's  work, 

fe- 1 s l.iiioi  m the  Lritisli  Medical  Journal,  vol.  i.,  1 SSI , p,  339, 


228 


SUPPURATION  AND  ABSCESS. 


longer  possible.  In  the  next  place,  it  is  necessary  that  the  irritation  of  the 
tissues  should  act  persistently  for  some  length  of  time,  otherwise  the  exudation 
would  not  he  of  sufficient  amount  to  form  a collection  of  pus  such  as  we  can 
recognise  clinically.  For  example,  a clean  cut  inflicts  a degree  of  injury  on  the 
parts  actually  touched  hy  the  knife  sufficient  to  cause  dilatation  of  the  vessels, 
retarded  flow,  and  migration  ; hut  if  every  other  source  of  irritation  be  ex- 
cluded, the  whole  process  subsides  before  sufficient  exudation  has  taken  place 
to  form  an  accumulation  of  migrating  cells  recognizable  to  the  naked  eye.  If, 
however,  a more  persistent  source  of  irritation  be  introduced  into  the  wound,  as 
pent-up  serum  causing  tension,  or  decomposing  matter,  or  even  a mechanical 
irritant,  as  a foreign  body,  exudation  of  blood-plasma  and  migration  of  e 
corpuscles  will  continue,  till  the  tissues  on  each  side  become  infiltrated  and 
finally  replaced  on  the  surface  by  the  migrating  corpuscles,  and  the  space 
between  becomes  filled  with  the  cells  floating  off  from  the  surface  in  he  liquid 
exudation,  thus  forming  pus.  Remove  the  source  of  irritation,  and  the  forma- 
tion of  pus  rapidly  ceases.  The  direct  effect  of  irritation  m causing  the  forma- 
tion of  pus,  may  also  be  studied  with  great  advantage  in  a healthy  granulatm 
soin-sly,  of  the  leg.  If  the  patient  be  put  to  bed  with  the  leg  elevated  to 
avoid  in  tr  a- vascular  tension,  and  the  raw  surface  rendered  perfectly  aseptic 
and  then  covered  by  a non-irritating  substance,  and  protected  from  mechanical 
violence  and  cold  by  an  application  which  at  the  same  tune  absorbs  the  d 
charge  and  prevents  its  putrefaction,  every  source  of  irritation  being  thus 
removed,  we  may  succeed  in  absolutely  preventing  any  formation  of  pus.  The 
discharge,  such  as  it  is,  will  be  composed  solely  of  serous  fluid,  which  neces- 
sarily leaks  from  the  surface  of  the  granulations,  as  they  are  uncovered  jv  any 
impermeable  epithelium.  Having  got  the  sore  into  this  state  if  some  mfld 
irritant  be  now  applied,  as  for  example,  lint  soaked  m a concentrated  solution 

of  boracic  acid,  the  discharge  will  become  turbid,  the  ^ 

and  beino-  cast  off  under  the  influence  of  the  irritant,  while  at  the  same  tun 
migration  takes  place  from  the  vessels  beneath  ; if  a stronger  mutant  be 
annlied  as  for  example,  carbolic  acid  water  (1  m 20),  the  discharge  will  become 
Sk  pC  1 Satiom  will  swell  and  become  soft  from  exaggerated 
exudation’ of  blood-plasma  and  migration  of  leucocytes  into  their ratatace. 
Suppose  now  that  a still  stronger  irritant  be  applied  as  a so  In  on  of  caibolm 
mid  in  spirit  (1  in  5),  or  chloride  of  zinc  (40  grains  to  the  ounce),  the  flow  ot 

irritation  of  the  lifmg  tissues  of  a certain  degree  of  intensity,  and  peiststm* 

f01Jt  tatetee^en  pointed  out  that  the  effect  produced  by  an  imtent  ie 

proportional — firstly,  to  the  strength  of  the 

lower  of  resistance  of  the  tissues,  or,  m other  words,  to  then -state 

SThat  for  any  tissue  to  be  healthy  both  the 

nutrition  must  be  healthy  also  {mde  p.  lo. ■)■  “ca,li]v  induced  when 

necessary  to  cause  suppuration  .null  toe* c « . ;ire  interfered  with, 

any  of  the  general  or  local  conditions  of  tMrt  patients  to 

Paget  examined  the  fluid  that  accumulate  In  those  who  were 

whom  blisters  had  been  applied  for  various  attentions.  In  those 
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suffering  from  purely  local  diseases,  the  constitution  being-  otherwise  healthy, 
the  fluid  was  clear,  sometimes  coagulable,  and  comparatively  free  from  cor- 
puscles ; in  cachectic  or  phthisical  patients,  it  was  turbid  and  crowded  with 
wandering  leucocytes  ; and  every  intermediate  variety  was  met  with,  according 

I to  the  condition  of  the  system.  I11  scrofulous  constitutions,  the  inflammation 
that  is  excited  by  a trivial  in  jury,  as  the  sprain  of  a joint  for  instance,  is  very 
apt  to  run  on  to  suppuration.  So,  again,  in  certain  cachectic  states  of  the 
system,  slight  wounds  suppurate  or  fester  as  it  is  termed. 

The  irritants  which  give  rise  to  suppuration  are  innumerable  ; but  it  is 
needless  to  repeat  them  here,  as  they  have  already  been  described  under  the 
Causes  of  Inflammation  (vide,  p.  159).  From  a purely  surgical  point  of  view, 
the  most  important  are  decomposition  of  the  discharges,  tension,  and  friction 
of  diseased  surfaces  upon  each  other.  That  the  “ admission  of  ah-  ” acts  as  a 
cause  of  suppuration,  is  an  observation  of  great  antiquity.  It  was  impossible 
for  Surgeons  not  to  be  struck  by  the  fact  that  a subcutaneous  injury,  such  as  a 
simple  fracture  or  dislocation,  heals  rapidly  without  suppuration,  while  exactly 
the  same  injury  complicated  by  a wound  in  the  skin,  is  almost  equally  certain, 
unless  special  means  are  taken  to  prevent  it,  to  be  followed  by  profuse  and 
prolonged  suppuration.  That  the  constituent  of  the  air  which  does  the  mis- 
chief is  its  dust,  and  that  the  active  part  of  the  dust  is  in  all  probability  the 
living  organisms,  which  form  a large  part  of  it,  has  already  been  pointed  out 
(p.  165). 


Tension  is  in  most  cases  the  irritant  which  maintains  the  process  of  suppura- 
tion in  an  abscess,  aud  causes  it  steadily  to  increase  in  size  till  it  bursts  super- 
ficially. In  some  abscesses,  the  specific  nature  of  the  pus  gives  it  chemical 
irritating  properties,  which  apart  from  tension  may  cause  it  to  increase  in 
size  ; but  these  cases  are  much  less  frequent.  The  persistence  of  suppuration 
which  results  from  the  irritation  caused  by  the  friction  of  diseased  surfaces 
upon  each  other,  will  be  seen  hereafter,  in  treating  of  diseases  of  the  joints  to 
be  a condition  of  great  importance. 

These  facts  as  to  the  causation  of  suppuration  are  not  merely  pathological 
details  of  no  importance  to  the  practical  Surgeon.  In  every  case  in  which  we 
have  to  deal  with  persistent  formation  of  pus,  we  should  carefully  consider 
every  cause  that  can  possibly  be  present,  both  constitutional  and  local  to 
account  for  the  condition,  as  it  is  only  by  the  removal  of  the  cause  that  we 
can  hope  to  relieve  the  effect. 

The  Duration  of  suppuration  varies  greatly.  In  wounds  in  which,  in  con- 

wSl  lT  fl'0m  pcnU!P  exudafcion>  ^composition  of  the  discharges, 

not  obtai nor  ’ tb  r & f0j'eigl  bod^  Umou  ™thout  suppuration  is 

three  ^chaVge  dlstincfc1^  P^nt  in  the  course  of  about 

te  days,  although  occasionally  it  may  be  delayed  for  a longer  time  When 

^i^11  Set  UPSifc  Wil1  COutiuue  as  lon§-  as  the  cause  persists, 
soum  rf  becomes  weakened  by  the  prolonged  discharge,  slightei- 

Imkal  u ai’t  SUfi?Cient  t0  maintaiu  the  process.  From  mucous 

discharges  ma  *eCla,7  " '^n  t le^  suP'cr  ^rom  mechanical  hyperaemia,  purulent 
cuscnaiges  may  continue  for  years. 

The  T,op  i «a  ' ' t;HATrox-  I hese  are  local  and  constitutional. 

or  in  the  inim-i  °mS  d'®3r  as  tbe  8uPPul’ation  occurs  on  a mucous  surface, 
v\n  .lor  of  a tlssue  or  organ. 

1 inflamed  mucous  surface  is  about  to  suppurate,  the  membrane  prc- 
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seats  the  ordinary  characters  of  active  inflammation,  being  hot,  swollen,  red, 
and  often  painful ; to  these  a discharge  is  speedily  superadded. 

When  suppuration  is  about  to  take  place  in  the  substance  of  tissues  or  organs , 
so  as  to  give  rise  to  an  abscess  in  one  of  the  forms  to  be  presently  described, 
the  local  symptoms  of  inflammation  undergo  certain  modifications  indicative 
of  the  supervention  of  this  condition.  When  the  formation  of  pus  is  acute, 
the  pain  becomes  throbbing  ; the  part  swells  and  becomes  tense,  but  after  a 
time  softens  ; and  fluctuation  may  be  detected  in  it.  The  skin  becomes 
•dazed,  red,  shiny,  and  oedematons.  In  the  formation  of  a chronic  abscess, 
suppuration  occurs  without  any  evident  sign  of  local  inflammation,  the 
presence  of  the  pus  revealing  itself  by  swelling  and  fluctuation  only. 

Constitutional  Symptoms.— On  the  supervention  of  acute  suppura- 
tion the  ordinary  symptoms  of  inflammation  are  often  interrupted  by  the 
occurrence  of  chills,  alternation  of  heat  and  cold,  or,  if  the  formation  of  pus 
be  extensive,  by  severe  and  long-continued  rigors.  If  the  pus  be  enclosed  in 
a cavity,  forming  an  abscess,  the  temperature  rises  considerably  above  normal, 
reaching  103°  T.  or  104°  F.  The  evening  temperature  is  as  a rule  about  one 
de°ree  above  that  of  the  morning.  This  high  temperature  remains  unclumge 
jn*a  case  of  simple  acute  abscess  till  the  pus  is  discharged  either  artificially  or 
naturally  It  then  falls  rapidly,  and  if  the  cavity  be  completely  drained,  soon 
reaches  the  normal  degree.  When  the  abscesses  are  merely  a part  of  the 
o-eneral  process  of  blood-poisoning,  repeated  rigors  occur,  and  although  open- 
ino-  the  abscesses  may  relieve  the  patient,  it  seldom  brings  the  temperature  to 
a normal  point.  When  suppuration  occurs  111  a recent  wotrnd  or  compound 
fracture,  the  fever  which  precedes  it  is  due  111  the  majority  of  cases  to  a ’sorp- 
tion of  septic  matter  from  the  raw  surfaces  ; consequently,  as  granulations  spring 
up  and  cover  them  and  present  an  efficient  barrier  to  the  entrance  of  the  pio- 
ductsof  decomposition  into  the  circulation,  the  fever  falls,  and  tins  usually 
occurs  coincidently  with  the  full  establishment  of  a thick  healthy  purulent 

diSTlmslow  formation  of  pus  such  as  occurs  in  the  development  of  a chronic 
abscess  is  unaccompanied  by  fever.  If  pus  be  formed  m sufficient  quantity 
for  its  discharge  to  act  as  a severe  drain  on  the  constitution,  other  symptoms 
sel  in  dependent  on  the  loss  that  is  going  on.  The  patient  becomes  weak, 
the  nutrition  is  impaired,  and  hectic  is  established,  or  albuminoid  degeneration 

nf  the  liver,  spleen  and  kidneys  sets  in. 

Hectic  does  not  come  on  unless  there  be  a discharge  of  pus  from  the  system 
No  hectic  occurs  so  long  as  an  abscess,  however  large,  continues  unopened ; bi 
it  may  supervene  with  great  rapidity  when  once  its  contents  are  discharged.  I 
have  known  large  abscesses  to  exist  unopened  for  several  years,  without  any 
constitutional  disturbance;  but,  as  soon  as  they  were  opened,  well-marked 

hectic  set  in,  which  speedily  carried  off  the  patient.  _ , 

Hectic  is  essentially  a fever  of  debility ; emaciation  and  general  loss  of 
nower  invariably  accompany  it.  The  pulse,  which  is  quick,  small,  and  com- 
ressible  rises  from  ten  to  twenty  beats  above  its  normal  standard ; the  tou= 
becomes  red  at  the  edges  and  tip  ; the  checks  arc  often  flushed,  and  the  eyes 
ehstenffio-  with  dilated  pupils  ; all  these  symptoms  have  a tendency  to  exact  - 

bations  after  meals  and  towards  evening.  There  is  also  mci eased  actio  , 
bations  a kidneys.  Thus,  profuse  sweating,  copious  purging,  and 

- *>  ^ ^ ■ tbesedischa^ofteu 
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alternate  with  one  another,  melting  the  patient  away,  as  it  were,  and  hence  are 
termed  colliquative.  The  debility  gradually  increasing,  the  patient  rapidly 
wastes,  and  at  last  dies  from  sheer  exhaustion,  the  conjoined  result  of  fever, 
malnutrition,  and  wasting  discharges. 

The  nature  of  hectic  fever  has  of  late  given  rise  to  considerable  discussion. 
There  can  be  no  doubt  that  in  a very  large  proportion  of  surgical  cases  at 
least,  it  is  in  reality  chronic  poisoning  from  the  absorption  of  the  chemical 
products  of  putrefaction.  For  this  to  occur  it  is  not  necessary  that  the  pus 
should  be  foul  and  stinking  ; a much  milder  degree  of  fermentative  change  is 
sufficient.  The  more  essential  condition  is  that  the  pus  shall  be  confined  in  a 
cavity  from  which  the  drainage  is  imperfect,  so  that  it  accumulates  at  a slight 
degree  of  pressure  sufficient  to  cause  absorption  of  the  products  of  putrefaction 
from  the  granulating  surface.  This  view  of  the  nature  of  hectic  is  supported 
by  the  facts,  that  no  hectic  occurs  till  after  the  abscess  is  opened,  that  improve- 
ment of  the  drainage  will  in  very  many  cases  relieve  all  the  symptoms,  and 
that  very  large  superficial  ulcers  may  exist  for  years  and  discharge  abundantly 
without  inducing  the  signs  of  hectic.  Moreover,  some  of  the  symptoms  of 
hectic  resemble  those  known  to  be  caused  by  the  absorption  of  the  products  of 
putrefaction,  as  the  profound  antenna  and  the  tendency  to  diarrhoea.  But  few 
cases  of  hectic  remain  in  surgical  practice,  if  all  that  probably  depend  on  this 
cause  are  excluded.  It  is  likely  that  any  continued  febrile  disturbance,  from 
whatever  cause,  would  tend  to  assume  the  form  usually  described  as  hectic 
fever  if  its  duration  were  sufficient  and  its  course  sufficiently  slow  and  wanting 
in  intensity. 

Albuminoid,  or  amyloid  degeneration  is  a most  important  and  serious 
cousequence  of  prolonged  discharge  of  pus.  It  is  a very  common  effect  of  old- 
standing  joint-  or  bone-disease  accompanied  by  suppuration,  and  when  once 
established  it  exerts  a most  injurious  influence  on  the  progress  of  the  case,  and 
especially  on  all  operations  undertaken  for  the  cure  of  the  disease.  In  surgical 
piactice  it  is  most  commonly  met  with  in  children,  as  diseases  of  bones  and 
joints  are  more  common  with  them ; but  similar  conditions  cause  a similar 
result  in  the  adult. 


The  pathology  of  the  process  belongs  rather  to  Medicine  than  to  Surgery 
but  it  will  not  be  out  of  place  to  give  here  those  symptoms  with  which  every 
Surgeon  should  be  familiar. 

Ihe  organs  chiefly  affected  are  the  liver,  spleen,  kidneys,  and  the  intestinal 
mucous  membrane.  The  chief  symptoms  are  gradually  increasing  amemia 
cincl  emaciation,  not  necessarily  accompanied  by  any  fever.  The  liver  gradually 
but  steadily  increases  in  size  till  it  may  reach  from  the  fifth  rib  to  the  rio-ht 

Z *ts  suffe  18  sni00t]b  and  its  sharp,  hard  edge  can  often  be  felt 

tinough  the  thin  abdominal  walls  almost  like  a piece  of  india-rubber.  There 

rn!°  0r  fcifces-  Tbe  sl,Ieeu  maJ  be  felt,  but  is  seldom  very  large. 

Hen  the  kidneys  become  affected,  the  urine  usually  contains  a small  quantity 

imnliVn  i*1]11  ffI1C  a hyaline  Cas^s’  -^-S  the  villi  of  the  intestines  become 
Trm-sirri  C<7i  c;mf1!lti011  increases  and  attacks  of  diarrhoea  are  common. 

l 1C,.LT)C  ob  *"be  case  rcdema  °t  the  ankles  is  a frequent  symptom, 
Death*3 np0m  <i.e } cness  tbe  heart  s action  and  the  watery  state  of  the  blood. 

Ther > •5UrS  ,10ra  oxbausti°n  or  from  some  intercurrent  disease, 
of  the  “ °n  \°ne  treatment  for  the  disease,  and  that  is  to  remove  the  source 
ppm  a ion  ; and  if  that  is  impossible,  to  adopt  every  means  in  our 
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power  to  diminish  the  quantity  of  pus  discharged.  Evidence  is  still  wanting 
as  to  the  curative  effect  of  complete  removal  of  the  source  of  the  pus,  as  hy 
amputation  of  the  limb  in  which  the  diseased  joint  or  bone  is  situated.  In 
one  case  recorded  hy  Barwell  in  which  amputation  at  the  hip  was  successfully 
performed  for  disease  of  the  joint  in  a child  aged  seven  years,  the  general 
condition  greatly  improved  after  the  operation,  and  the  size  of  the  liver 
decreased.  A still  more  interesting  case  occurred  under  the  care  of  my 
colleague,  John  Marshall,  at  University  College.  The  patient  was  a boy  aged 
about  ten,  who  had  long  suffered  from  extensive  disease  of  the  hip.  The 
signs  of  albuminoid  disease  were  well  marked,  the  liver  reaching  nearly  to  the 
umbilicus.  Amputation  at  the  hip-joint  was  performed,  and  the  boy  made  a 
good  recovery.  Ten  years  after  he  returned  to  the  hospital  on  account  of  a 
small  abscess  in  the  stump  due  to  some  necrosis  of  the  bone  near  the  aceta- 
bulum. At  this  time  he  was  carefully  examined,  and  no  enlargement  of  the 
Ever  could  be  detected.  When  the  disease  is  far  advanced,  howev  er,  such 
operations  are  out  of  the  question,  as  the  condition  of  the  patient  is  such  as 
to  make  it  impossible  for  them  to  withstand  the  necessary  shock  and  loss  of 
blood. 


VARIETIES  OP  ABSCESSES. 


Suppuration  may  occur  on  the  mucous  or  serous  surfaces,  or  on  the  surfaces 
of  ulcers  or  wounds,  constituting  Purulent  Exudation;  or  pus  may  be  collected 
in  the  interior  of  a tissue  of  an  organ,  forming  an  Abscess. 

An  Abscess  signifies  a collection  of  pus  occurring  in  any  of  the  tissues  or 
oro-ans  of  the  body.  Surgeons  divide  abscesses  into  various  kinds,  according  to 
the  symptoms  attending  them,  their  duration,  and  their  cause.  Thus  they  spea  c 
of  Acute  and  Chronic,  Hot  and  Cold,  Lymphatic,  Diffuse,  Metastatic  or  Pyeemic, 


and  Puerperal  Abscesses.  ,. 

Acute  or  Phlegmonous  Abscess  may  be  taken  as  the  type  of  the  disease. 
When  it  is  about  to  form,  the  part  which  has  been  previously  inflamed  swells 
considerably,  with  a throbbing  pulsatile  pain ; the  skin  becomes  shining,  glazed, 
and  of  a somewhat  purplish  red.  If  the  abscess  be  very  deeply  seated,  the  super- 
imposed tissues  become  brawny  and  cedematous,  without  perhaps  any  other 
sign  indicating  the  existence  of  pus.  As  the  swelling  approaches  the  surface 
it  softens  at  one  part,  where  fluctuation  becomes  perceptible,  and  a bulging  o 

the  skin  covering  its  summit  takes  place. 

An  abscess  has  a special  tendency  to  approach  a free  surface,  whether  the 
be  external  or  internal,  skin  or  mucous  membrane  ; the  tissues  between  it  an 
the  surface  towards  which  it  is  progressing  being  gradually  broken  down. 
That  the  abscess  always  extends  most  rapidly  m the  dwection  o ea 
resistance,  seems  most  probably  to  be  due  to  the  fact  that  dlla^011 
vessels  and  migration  of  cells  will  occur  more  easily  on  that  side;  the 
pressure  of  the  accumulated  pus  tending  to  obstruct  these  processes  on  hat 
K on  which  there  is  the  greater  resistance.  Tins  process  >s  spok  n of 
•IS  “ the  pointing  of  the  abscess.”  As  the  pus  approaches  the  suifacc,  the 
skin  at  first  becomes  more  or  less  livid,  tense  and  cedematous,  indicating  he 
Serfereuce  with  its  circulation ; as  the  summit  of  the  ^ ^ 

the  overlying  skin  loses  its  tension  and  becomes  relaxed  ; it  then  sloughs  at 

e most  central  point,  from  which  the  cuticle  has  previously  peeled  off  and 
the  outward  pressure  of  the  pus  speedily  detaching  the  slough,  t ic  a see. 
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discharges  itself.  Though  acute  abscesses,  if  left  to  themselves,  usually  run 
this  course  and  burst  through  the  skin,  the  mucous  or  serous  surfaces,  or 
even  into  the  interior  of  joints,  yet  some  collections  of  pus,  if  very  deeply 
seated,  cannot  find  their  way  to  the  surface,  but  extend  through  the  areolar 
planes  of  the  limb  in  a lateral  direction,  burrowing  and  undermining  the 
parts  to  a great  extent  : or,  if  situated  in  dense  and  unyielding  structures,  as 
in  bone,  are  imprisoned  within  a case  through  which  they  may  be  unable  to 
penetrate  ; in  other  rare  instances,  the  pus  becomes  absorbed,  and  the  abscess 
disappears. 

After  an  abscess  has  burst  or  has  been  evacuated,  its  walls  contract  and 
become  corrugated,  and  the  cavity  is  gradually  closed  by  a process  of  repair 
identical  with  the  healing  of  a wound  by  granulation  (See  Process  of  Repair, 
p.  277).  In  some  cases,  however,  the  cavity  does  not  completely  close,  but 
contracts  into  a narrow  canal  forming  a sinus  or  fistula  (p.  252). 

Diffuse  Abscess  is  a term  which  has  been  incorrectly  used  to  describe  a 
rapid  formation  of  pus  in  the  areolar  tissue,  as  the  result  of  a spreading  or 
infective  inflammation.  In  a true  abscess  the  pus  is  collected  in  a cavity  and 
it  results  from  a localised  source  of  irritation ; in  diffuse  suppuration  the  cause 
is  either  some  readily  diffusible  and  irritating  chemical  substance,  as  the 
products  of  decomposition,  which  spreads  widely  amongst  the  lymph-spaces 
of  the  areolar  tissue,  or  some  infective  poison  which  multiplies  and  extends 
amongst  the  living  tissues  and  is  always  associated  with  the  presence 
of  microscopic  organisms.  Hence  the  pus  often  spreads  widely,  and  there 
may  be  extensive  destruction  of  parts  before  it  is  discovered.  A particular 
variety  of  this  form  of  abscess  is  the  Puerperal,  occurring  in  women  after 
parturition  in  various  parts  of  the  body,  especially  in  the  iliac  fossa,  in  the 
areolar  planes  of  the  thigh  or  in  the  joints,  and  in  the  adipose  tissue  of  the 
orbit,  often  destroying  the  globe  of  the  eye.  To  these  forms  of  the  disease  the 
Metastatic  Abscesses  are  closely  allied.  They  commonly  occur  as  conse- 
quences of  pyamiia,  and  will  be  more  fully  described  with  that  disease.  They 
may  be  very  numerous,  and  are  met  with  in  the  substance  of  organs  as  well  as 
m the  areolar  tissue  and  joints.  The  last  three  species  of  abscess  are  varieties 

1 OT  r,hp  nnnra  tm-m 


Chronic  Abscesses,  or  as  they  are  sometimes  called  Cold  Abscesses,  are 
p 7eiy  C°mmon  occurrence,  and  arise  under  somewhat  various  conditions. 
■ rhaps  the  most  typical  form  is  that  which  is  so  commonly  met  with  in 
connection  with  diseased  bones,  especially  the  bodies  of  the  vertebras  In 

withdeTof ^ ’“if6  C,0mMTf  with  chronic  inflammation  and  possibly 
Fr  1 tb?  f 1 1 T °f  fche  b0Ue’  around  which  pus  is  slowly  formed. 

C'ivTv  for  Tf  V°  u PUS’ 88  ifc  inC1'eaSeS  in  fluantifcy’  slo%  makes  a 
irritation  cnuTo  ’ lf  fTlg  ^ the  direcfclon  of  least  resistance.  The 

from  oraaniZR  J f ^ pus’  which  i!1  such  ^ses  is  always  free 

melr  Zr  1 ^ lmnTifcafcin8,>  is  » slight  that  the  surrounding 

leucocvtiZ^ f becommS  soffceued  by  infiltration  with  migrating 
and  mrtlv  bv  fb  an  acu  e abscess,  becomes  consolidated  partly  by  compression 

distinctness  fs  f ° "Zi 1 UGW  dbro.us  fcissue,  till  a wall  of  such  density  and 
Such  an  nbsn  . 01T  iat  ^ Can  be  dissected  °nt  like  that  of  a cyst  (Fig.  91). 
from  its  oiao-in”^  I °!-y  ex*:ends  and  may  burrow  to  a considerable  distance 

the  fascia  benow]S  ^ r|'be  course  it  follows  is  determined  first  by 

the  iascia  beneath  which  it  may  be  burrowing.  As  a general  rule  it  does  not 
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perforate  a fascia,  as  this  becomes  thickened  by  the  growth  ol  new  fibious 
tissue  rather  than  thinned  by  ulceration  or  pressure.  Secondly,  it  burrows  in 
the  spaces  along  which  the  larger  arteries  run  ; thus,  a psoas  abscess  after  L 
following  the  muscle  beneath  the  fascia  to  the  groin  comes  in  relation  with 
the  profunda,  and  follows  it  amongst  the  adductor  muscles,  often  sending  out 
processes  along  the  circumflex  arteries  and  their  branches  reaching  to  the 
gluteal  region.  These  abscesses  do  not  readily  point,  and  their  duration  is 
often  very  remarkable.  I have  seen  large  chronic  abscesses  in  the  iliac  fossa 
and  groin  perfectly  stationary  for  nearly  two  years.  The  fluid  contained  in  i 
such  abscesses  is  thin,  flaky  and  curdy,  though  in  some  cases  the  pus  is  healthy 
in  appearance.  Sometimes  they  contain  masses  of  a soft  yellowish  substance, 
apparently  formed  of  coagulated  fibrin  entangling  the  fatty  remains  of 
degenerated  pus-cells,  but  more  commonly  the  shreds  and  flakes  are  of  small 
size.  No  microscopic  organisms  are  found  in  the  pus  of  a chronic  a iscess  ; 
and,  however  long  it  may  remain  unopened,  it  shows  no  tendency  to  putrefac- 
tion until  air  is  admitted  from  without.  When  such  an  abscess  has  been 
opened  the  wall  of  the  sac  is  found  in  most  cases  to  be  lined  by  a thin  layei  of 
adherent  cheesy  matter,  in  other  cases  it  may  be  covered  by  a smooth  layei  of 
imperfect  granulation-tissue  almost  resembling  a mucous  membrane  m appear- 
ance. The  cavity  is  often  crossed  by  bands  containing  vessels  of  considera ie 
size.  Occasionally  the  fluid  contents  become  gradually  absorbed  and  the  abscess 
undergoes  spontaneous  cure,  its  site  being  indicated  by  some  dry  cheesy  matter 

enclosed  in  a dense  mass  of  fibroid  tissue.  . . 

Chronic  abscesses  of  a somewhat  similar  character  often  form  in  connectio 
with  diseased  joints,  but  the  course  of  these  is  usually  more  rapid  and  the 

extent  to  which  they  burrow  is  not  so  great. 

Another  form  of  chronic  abscess  is  that  occasionally  met  with  in  the 
mamma  ; in  which  a few  drops  of  curdy  pus  become  surrounded  by  so W-mse^a 
wall  of  fibroid  tissue  as  to  simulate  a solid  tumour.  A similai  f° 
the  cancellous  tissue  of  bone,  but  in  this  case  the  enclosing  wall  ^ fomed ^of  ve  7 
dense  compact  osseous  tissue.  Such  abscesses  may  exist  for  an  indefinite  per  . 

Chronic  abscesses  often  form  in  connection  with  the  lymphatic  glan^  m 
consequence  of  the  gradual  softening  of  caseous  inflammatory  products, 
abscesses  are  not  uncommon  in  the  neck,  axilla,  groin  and  iliac  fossa. 

InstrZous  children  it  is  not  uncommon  to  find  a localised  chrome  inflam- 
matory process  set  up  in  the  subcutaneous  tissue  without  any  appm^nt  cam* 

The  inflammatory  products  undergo  fatty  degeneration  and  slowly  soften  lhe 
An  becomes  p^L  and  congested,  and  gives  wa,  at  ^e  p^  aUow- 

ing  the  curdy  fluid  to  escape,  leaving  a cavity  beneath  the  under 

which  is  extremely  difficult  to  cure.  Hssue 

Occasionally  abscesses  of  considerable  size  form  in  the  subcutaneous  tiss 
without  any  evident  cause,  and  with  but  slight  precursory  symptoms,  01  e cn 
w bout  Z at  all.  The  patient,  who  has  usually  been  cachectic  and  as 
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semi  -transparent  or  oily-looking  matter.  Such  abscesses  are  often  spoken  of 
as  Lymphatic  or  Congestive. 

Many  of  the  above  forms  of  chronic  abscess  may  arise  from  a deposit  of 
tubercle,  followed  by  softening  of  the  growth  and  inflammation  round  it,  but 
it  is  not  always  easy  or  even  possible  to  determine  certainly  whether  this  has 
been  the  case  or  not. 

The  line  between  chronic  and  acute  abscesses  is  not  a sharp  one.  In  some 
cases  of  joint-disease  the  process  of  suppu- 
ration may  be  acute  at  the  commencement 
and  gradually  become  chronic,  the  perfo- 
ration of  the  capsule  apparently  relieving 
tension  and  reducing  the  irritation.  On  the 
other  hand,  it  is  by  no  means  uncommon  to 
see  a chronic  abscess  assume  an  acute  form, 
and  rapidly  increase  and  point  after  having- 
been  stationary  for  years. 

Tympanitic  or  Emphysematous  Ab- 
scess, which  contains  gas  as  well  as  pus,  is 
occasionally  met  with  in  the  neighbourhood 
of  the  alimentary  canal,  chiefly  at  the  an- 
terior and  lateral  parts  of  the  abdominal 
walls,  and  about  the  sacrum.  Sometimes 
there  is  a free  communication  with  the  in- 
testine, in  other  cases  it  is  not  so  evident. 

These  collections  are  often  resonant  on  per- 
cussion, and  sometimes  gurgling  is  very  dis- 
tinct in  them. 

Situation,  Size,  &c. — Abscesses  are  met 
with  in  all  regions  of  the  body,  but  more  es- 
pecially where  the  areolar  tissue  is  abundant, 
and  the  lymphatic  glands  are  numerous. 

I hey  may  occur  at  any  period  of  life , from 
the  earliest  infancy  to  old  age.  I have 
opened  a very  large  abscess  in  the  axilla  of 
a child  about  a fortnight  old.  Their  size 
vaiies  from  that  of  a pin’s  point  to  a tumour 
containing  a pint  or  more  of  pus.  Some 
cases  of  chronic  abscesses,  when  very  large,  Fig'  927owTtuc  TmgWna  leg.teuding 
are  multi-locular , the  different  cavities  being 

“I?/ TT  ChrUelS,  0f  communication:  in  this  way  I have  seen  a 
theb  tbiob  h e3i ^ending  from  the  lumbar  vertebra:  through  the  iliac  fossa  down 
the  fpiifi  ’ A-iT’  a,nC  ie  leg,  until  at  last  it  was  opened  by  the  side  of 

municatino-  'S’  iavin£  lorined  five  or  six  collections  of  fluid,  coin- 
unucatmg  with  one  another  by  contracted  channels  (Fig.  92). 

sure  nnCHS;  . ° ^iSSU7 e~effects  of  an  abscess  are  often  important.  By  pres- 
a dist/nipo  ° U PaiMt’  ^ may  rise  to  very  severe  pain  and  spasm  at 

of  chronif  ,i°m  ! 'S  SCa^  f ^le  I)a'ns  occasioned  by  the  pressure  of  some  forms 
rheumatiwi  SCGSS  uho11  neighbouring  nerves,  have  been  mistaken  for  those  of 
abscess  nei:ira  ^ia'  ^ 'lcn  blood-vessels  come  into  relation  with  an 

) y usua  y become  coated  by  a thick  layer  of  granulation-tissue, 
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which  protects  them  from  injury.  In  some  cases,  however,  they  are  obliterated 
by  the  conjoined  effects  of  the  pressure  and  the  inflammation,  in  which  they, 
as  well  as  the  adjacent  tissues,  partake.  In  other  cases,  more  particularly  in 
strumous  and  cachectic  individuals,  the  blood-vessels  have  been  opened  by 
ulceration  and  have  burst  into  the  sac  of  the  abscess,  occasioning  sudden  and 
dangerous  or  even  fatal  hemorrhage.  It  is  seldom,  however,  that  a large 
artery  or  vein  pours  its  contents  into  an  abscess  that  has  not  been  opened. 
These  occurrences  have  taken  place  chiefly  in  the  neck,  in  which  situation  both 
the  carotid  artery,  as  in  a case  described  by  Liston,  and  the  internal  jugular 
vein,  have  opened  into  the  cavity  of  an  abscess.  The  various  mucous  canals, 
especially  the  trachea  and  the  urethra,  may  be  injuriously  compressed  by 
neighbouring  abscesses  ; so  also  bones  may  become  necrosed,  and  joints  inflamed 


and  destroyed  from  the  same  cause. 

Diagnosis. — The  diagnosis  of  abscess,  though  usually  easily  made,  at  times 
requires  close  attention.  The  Surgeon  believes  that  an  acute  abscess  is  about 
to  form  when,  after  rigors  and  some  modification  of  the  inflammatory  fever  he 
finds  the  local  signs  characteristic  of  the  formation  of  pus  ; more  especially  a 
throbbing  pain  in  the  part,  with  softening  of  any  induration  that  may  have 
existed,  and  oedema  of  the  areolar  tissue  covering  it.  Iiis  suspicion  is  turned 
into  certainty,  and  he  knows  that  an  abscess  has  formed,  when,  after  the  occur- 
rence of  these  symptoms,  fluctuation  can  be  felt.  Fluctuation  is  the  sensation 
felt  by  the  Surgeon  on  placing  both  hands,  or  one  or  more  fingers  of  eac  1 
hand  as  the  case  may  be,  with  moderate  firmness  upon  the  part  in  which  the 
fluid  is  situated,  and  then  increasing  the  pressure  with  each  hand  alternate  }. 
On  so  doing,  if  fluid  be  present  a wave  will  be  felt  to  pass  from  under  the 
hand  which  is  pressing  more  strongly,  raising  that  which  is  applied  less  fir  y. 
In  feeling  for  fluctuation  the  Surgeon  should  always  place  as  large  a surface  0 
each  hand  as  possible  over  the  supposed  fluid.  The  fingers  should .be ^mred 
so  as  to  adapt  themselves  evenly  to  the  part,  and  the  pressure  should  be > gent  e 
and  steady.  If  merely  the  tips  of  two  fingers  be  poked  into  an  inflamed  pai 
it  gives  pL  to  the  patient,  causing  him  involuntary  to  wince  and  con  ract 
the  muscles  in  the  neighbourhood,  thus  obscuring  all  df  mtf 
fluctuation.  In  large  collections  of  fluid,  as  m ascites,  one  hand _ may  be  pto ced 
on  one  side  and  the  opposite  side  struck  a smart  blow  with  the  tip  ot  the  fin  er 
of  the  other  hand  when  a sharp  impulse  will  be  felt  distinctly  communicated 
through  the  fluid.  This  method  of  feeling  fluctuation  is,  however,  scarcely 

ever  oracticable  in  the  case  of  an  abscess.  . 

Fluctuation  may  readily  be  confounded  with  the  undula  oiy  sensa  ion 
» Si by  some  tissues  from  mere  inflammatory  infiltration  into  them.  Tins, 
EX  is  a difference  of  degree  rather  than  of  Mnd  = as  pus  ivotM  maheijs 
appearance  in  the  course  of  a feiv  houis,  if  the  tiimoui  i\  . . 

Even  without  this,  certain  parts  give  very  deceptive  Mnsation^  ft 
natural  laxity,  as  is  sometimes  the  case  in  the  areola 
thio-h  in  persons  of  lymphatic  temperament.  A still  more  pciieco  se 

growths  give  a sense  of  fluctuation  ^ 


even 


SS  experienced.  In  the  cise  of  an  encapsuled  tumour  the  distinc- 
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tion  can  readily  be  made  by  pressing  on  its  edge  with  the  tip  of  one  finger. 
If  it  is  a chronic  abscess  or  cyst,  unless  it  be  very  tense,  the  finger  goes 
through  the  swelling  without  anything  being-  felt  to  move ; in  the  case  of  a 
tumour  the  solid  edge  is  felt  to  roll  away.  In  some  rare  cases,  even  when 
fluid  is  present,  fluctuation  may  be  wanting,  as  the  tension  may  be  too  great 
to  allow  of  a wave  being  produced  in  the  contents  of  the  cavity.  The  occur- 
rence of  fluctuation  alone,  however,  is  not  of  itself  sufficient  to  determine 
more  than  that  a fluid  exists  in  the  part.  The  question  necessarily  arises, 
is  this  fluid  pus  ? In  the  majority  of  instances,  the  history  of  the  case, 
the  character  of  the  pain,  the  previous  existence  and  the  continuance  of 
symptoms  of  inflammation,  enable  the  Surgeon  to  answer  in  the  affirmative. 
But  if,  as  in  chronic  or  cold  abscesses,  there  be  only  obscure  evidence  of 
inflammation  having  existed,  and  if  the  swelling  be  of  long  standing,  the 
fluctuation  being  perhaps  deeply  seated  and  indistinct,  the  safer  plan  will  be 
for  the  Surgeon  to  introduce  an  exploring  needle,  and  to  see  what  the  true 
nature  of  the  fluid  is  ; by  this  simple  means  many  embarrassing  mistakes  in 
diagnosis  may  be  avoided. 

The  tumours  with  which  abscesses  may  more  easily  be  confounded,  are  those 
soft  solid  growths  in  which  there  is  a high  degree  of  elasticity,  giving  rise  to  a 
species  of  undulation,  as  in  some  soft  sarcomata.  Fluid  tumours  of  various 
kinds,  such  as  cysts  and  enlarged  bursse,  may  also  be  confounded  with 
abscesses.  In  these  cases  the  previous  symptoms,  the  situation,  and  the  general 
appearance  and  feel  of  the  tumour,  will  usually  enable  the  Surgeon  to  effect  a 
ready  diagnosis  ; but  should  any  doubt  exist,  the  grooved  exploring  needle  or 
a trochar  may  be  introduced,  when,  if  pus  be  present,  a drop* or  two  will  escape. 
The  “ aspirator  ” is  of  especial  service  in  cases  in  which  it  is  desirable  to  with- 
draw some  of  the  contained  fluid  for  closer  examination.  The  most  common 
form  of  aspirator  consists  of  an  exhausting  syringe  from  which  lead  two  short 
nozzles  fitted  with  stop-cocks.  To  one  of  these  is  fitted  an  india-rubber  tube, 
at  the  end  of  which  is  a sharp  hollow  needle  with  a terminal  opening.  The 
needle  should  not  have  an  eye  some  three-quarters  of  an  inch  or  more  from 
the  point,  as  is  frequently  the  case.  In  using  the  instrument,  it  should  first 
be  tested  with  a solution  of  carbolic  acid  (1  in  20).  By  this  we  disinfect  and 
cleanse  the  needle,  and  prove  that  everything  is  in  working  order.  Both 
stop-cocks  being  closed,  the  piston  of  the  exhausting  syringe  is  raised  and 
retained  in  its  position  by  giving  the  handle  a quarter  turn.  The  needle  is 
then  pushed  in  till  its  opening  is  buried  beneath  the  skin,  when  the  stop-cock 
leading  to  it  is  turned  on.  The  vacuum  then  extends  into  the  needle,  and  if 
ic  be  gently  and  steadily  pushed  in  the  direction  of  the  suspected  abscess,  the 
moment  its  point  enters  a cavity  containing  pus  the  fluid  will  pass  up  into  the 
syringe.  A piece  of  glass  is  interposed  in  the  india-rubber  tube,  so  that  the 
nature  of  the  fluid  can  be  seen,  even  if  the  quantity  be  small.  It  is  the  use  of 
the  needle  m this  way,  with  the  vacuum  in  it,  that  forms  the  essential  feature 
ot  the  aspirator  as  invented  by  Dieulafoy,  and  distinguishes  it  from  the  old 
,101?i  \°C  lai\  ^ avcn'^s  danger  of  passing  the  hollow  needle  completely 
c'j  cct,on  °f  pus  before  the  suction  is  applied,  and  thus  failing-  to 
j..  , 10  U1  " ^ 11  chronic  abscesses,  even  when  a large  needle  is  used,  it 

thp  fl  ■)CjC(|Ulas  c )°ked  immediately  by  the  flakes  of  cheesy  matter  floating  in 

• r U,  U t us  rarely  happens  before  enough  fluid  has  been  obtained  to 
indicate  its  nature. 
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Fi<>\  93  represents  Coxetcr’s  aspirator,  which  can  be  converted,  if  necessary, 
into  °a  syphon.  One  stop-cock  0,  as  represented  in  the  drawing  closes 
both  tubes.  The  piston  A being  withdrawn,  and  a vacuum  so  produced,  the 
cock  c is  turned  so  that  it  is  parallel  to  the  syringe,  and  the  vacuum  is 
thus  put  in  connection  with  the  needle  D.  While  doing  this,  the  small  cock 
at  e must  be  closed.  If  it  be  determined  to  use  the  apparatus  as  a syphon, 


the  cock  e must  be  opened,  and  the  handle  of  the  piston  forced  down  so  as  to 
fill  the  long  tube  passing  downwards  from  e with  the  fluid  already  diav  11  ficon 
the  cavity.  The  cock  c now  being  turned  off,  the  fluid  will  continue  to  flu  . 

The  diagnosis  of  an  abscess  having  pulsation  communicated  0 it  >\  . 
subjacent  artery,  from  an  aneurism,  will  be  discussed  when  we  come  to  speak 

<lf  Progliosis." — Abscesses  vary  greatly  in  danger  according  to  their  natmv. 
size  situation,  and  cause,  and  the  constitution  of  the  patien  .net 
form  is  usually  attended  by  more  risk  than  the  acute  but  this  risk  has  been 
o-reatly  diminished  by  the  introduction  of  the  antiseptic  ticatmcnt,  1 
puerperal  and  pycemic  are  especially  hazardous  to  life,  being  nieie > a pai 
a general  infective  process.  The  large  size  of  some  abscesses  is  an  c ement  of 
r;8k  occasioning  not  only  a very  abundant  discharge  ol  pus,  but  like  ■ 

great  constitutional  disturbance  when  they  are 
successfully  drained  and  all  decomposition  of  the  dischai  cs  1 
Tbscesses  that  arc  situated  in  the  neighbourhood  of  important  oigan  as 
about  the  nook  of  the  bladder,  or  in  the  anterior  mediastinum,  arc  necessarily 
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much  more  hazardous  from  the  peculiarity  of  their  situation  than  those  which, 
are  met  with  in  less  important  regions.  The  cause  of  the  abscess  also  influ- 
ences the  result : if  it  be  a piece  of  dead  bone  that  can  be  removed,  the  dis- 
charge will  speedily  cease  if  the  fragment  be  taken  away  ; but  if  it  be  so  situated 
that  it  cannot  be  got  rid  of,  it  will,  by  acting  as  a continuous  source  of  irrita- 
tion, keep  up  a discharge  that  may  eventually  prove  fatal.  The  constitution 
of  the  patient  influences  our  prognosis.  Such  an  amount  of  discharge  as 
would  inevitably  prove  fatal  in  a cachectic  system,  may  influence  a sound  one 
but  very  little  ; so  also,  the  wasting  effect  of  an  abscess  is  better  borne  about 
middle  age  than  at  either  of  the  extreme  periods  of  life. 

Treatment. — The  treatment  of  suppuration  presents  three  points  requiring 
attention.  The  first  object  should  be  to  prevent  the  formation  of  matter ; the 
next  to  take  steps  for  its  evacuation  when  formed  ; and  the  last  to  endeavour 
to  close  the  cavity  that  results. 

In  order  to  prevent  the  formation  of  matter,  it  is  necessary  to  get  rid  of  any 
local  irritant  that  may  exist ; thus  a foreign  body  should  be  removed,  or  extra- 
vasated  urine  be  let  out  of  tbe  areolar  tissue.  After  this  has  been  done,  the  pre- 
ventive treatment  must  consist  in  the  active  employment  of  local  antiphlogistic 
means,  such  as  ice  and  cold  evaporating  lotions  : the  swelling  from  exudation- 
matter,  which  is  especially  the  precursor  of  chronic  abscess,  must  be  got  rid 
of  by  the  continuous  application  of  some  discutient  lotion.  One  composed  of 
iodide  of  potassium  5i.,  spirits  of  wine  5L,  water  gvij.,  is  extremely  useful.  In 
some  cases  absorption  may  advantageously  be  promoted  by  mercurial  ointments 
or  plasters.  When  once  pus  has  formed,  it  is  a question  whether  it  can  be 
absorbed  again;  in  general,  it  certainly  cannot,  but  in  some  cases  it  may 
undergo  absorption  ; thus,  in  hypopyon,  we  occasionally  observe  that  the  pus 
deposited  in  the  anterior  chamber  of  the  eye  is  removed.  The  more  fluid  parts 
of  chronic  abscesses  occasionally  become  absorbed,  leaving  a cheesy  residue  in 
which  lime  salts  may  afterwards  be  deposited  forming  a cretaceous  mass. 


TTn  — r niciss. 

When,  notwithstanding  the  employment  of  appropriate  means,  it  is  evident 
that  pus  is  about  to  form,  the  treatment  should  be  completely  changed,  and 
by  the  aid  of  warmth  and  poultices,  an  endeavour  should  be  made  to  hasten 
suppuration.  When  this  is  fully  established,  the  abscess  having  become  “ripe  ” 
steps  must  be  taken  for  the  evacuation  of  the  matter.  The  treatment  of  acute 
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fluid  into  a part,  as  in  urinary  extravasation,  it  must  be  evacuated  without 
delay.  The  pus  should  always  be  let  out  early,  before  the  skin  covering  it  is 
thinned,  when  the  abscess  is  situated  in  the  neck  or  in  any  other  part  where  it 
is  desirable  that  there  should  be  as  little  scarring  as  possible. 

In  Chronic  Abscess,  the  rule  of  surgery  is  not  so  explicit.  Here  the  collec- 
tion is  often  large,  coming  on  without  any  very  evident  symptoms  and  giving 
rise  to  no  material  inconvenience ; but,  if  it  be  opened,  putrefaction  of  the  pus, 
consequent  upon  the  entry  of  air  into  the  extensive  cavity,  will  give  rise  to 
the  most  serious  constitutional  disturbance,  setting  up  fever,  or  giving  rise  to 
septicaemia  or  pyaemia ; and,  should  the  patient  escape  this  danger,  the  drain  of 
an  abundant  suppuration  may  speedily  waste  him.  Hence,  it  not  uncommonly 
happens  that  a patient  may  carry  a chronic  abscess  unopened,  without  any 
very  serious  disturbance,  for  many  months  or  even  years;  but  when  it  is  once 
opened,  he  dies  in  a few  days.  When  this  happens,  death  occuis  from  diiect 
poisoning  by  the  chemical  products  of  putrefaction,  not  by  any  infective  process 
in  which  the  poison  multiplies  in  the  blood.  The  effects  of  the  putiid  matter 
being  proportional  to  the  dose,  if  putrefaction  cannot  be  prevented  by  anti- 
septic treatment,  we  must  try  to  diminish  the  quantity  of  decomposable  mattei 
in  the  sac  of  the  abscess.  Free  incisions  and  large  drainage-tubes  do  much  to 
diminish  the  risk  attending  the  opening  of  a chronic  abscess  without  antiseptic 


•precautions  If  the  chronic  abscess  be  so  small  that  no  danger  is  to  be  appre- 
hended in  opening  it,  or  if  it  be  situated  in  parts  where  it  may  give  rise  to 
dangerous  pressure,  the  matter  should  be  let  out  without  delay. 

There  are  three  modes  by  which  abscesses  may  be  opened,  each  of  which 
possesses  advantages  in  particular  cases  these  are  Incision , Tapping  with  a 

trochar  or  aspirator,  and  making  an  aperture  into  the  cyst  with  Caustic. 

T-n /.i oinn  k the  onlv  plan  that  should  be  practised  111  acute  abscesses.  lor 


Fig.  94.— Abscess  Bistoury. 
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filled  with  blood  by  the  rupture  of  some  small  vessel  situated  iu  its  walls ; this, 
however,  is  of  little  moment,  the  haemorrhage  speedily  ceasing  on  the  applica- 
tion of  pressure  by  a bandage,  or  of  cold.  Provided  the  incision  have  to  be 
carried  only  through  the  integumental  structures  and  fascia,  in  order  to  afford 
an  outlet  for  the  pus,  there  can  be  but  little  danger  of  hannorrhage  from  an 
accidental  wound  of  any  blood-vessel  of  importance  ; and,  should  bleeding 
occur,  it  will  probably  be  of  a venous  character,  and  may  be  arrested  by 
pressure  and  position.  It  is  wiser,  however,  for  a Surgeon  to  make  it  a rule 
never  to  open  even  a superficial  abscess  without  having  the  necessary  means 
at  hand  for  the  arrest  of  arterial  haemorrhage.  W hci  1 the  abscess  is  more 
deeply  seated  than  this,  lying  under  the  superficial  muscles,  which  it  will 
then  be  necessary  to  penetrate,  more  serious  consequences  may  ensue,  and  the 
incautious  use  of  the  knife  may  lead  to  the  most  perilous  results.  These  are 
more  particularly  apt  to  occur  in  deeply-seated  subperiosteal  abscesses  of  the 
thigh ; and  I have  more  than  once  known  such  profuse  arterial  haemorrhage 
follow  incisions  made  for  the  purpose  of  evacuating  pus  deeply  lodged  in  the 
limb  in  these,  cases,  as  to  necessitate  the  ligature  of  the  femoral  artery.  In 
order  to  avoid  tins  danger,  Hilton  advised  that  abscesses  so  situated  should 
be  opened  in  the  following  way.  An  incision  is  made  through  the  integuments 
and  fascia  so  as  to  expose  the  muscle  under  which  the  pus  lies  ; a director 
is  then  pushed  through  the  substance  of  the  muscle  into  the  cavity  of  the 
abscess,  and  along  the  groove  of  this  a slender  pair  of  dressing-forceps  is 
pushed  : when  it  reaches  the  abscess  the  blades  are  opened  up,  the  muscular 
fibres  separated  and  free  exit  given  to  the  pus.  The  opening  thus  made  must 
be  mamtamed  by  the  insertion  of  a drainage-tube,  or  the  patient’s  condition 
will  be  but  little  improved,  for  the  muscular  fibres  come  together  again  as  soon 
as  the  dressing-forceps  are  removed,  and  proper  drainage  being  thus  rendered 

Xl  i,h!1PUSm  ST  re'accumulate’  and>  ai>'  having  been  admitted, 
i piobably  decompose  and  give  rise  to  septic  poisoning. 

After  the  opening  has  been  made,  the  cavity  left  eventually  fills  up  either 

by  the  coalescence  of  its  sides,  or  by  granulating  from  below  ; if  it  fill  arniin 

with  pus,  a fresh  incision,  termed  a “ counter-opening,”  must  be  made  frTthe 

most  dependent  part.  Nothing  is  more  dangerous  than  pent-np  matter^ 

gfre^rise  toToTT  abfCefSSeS'  ^ SpeCClily  decomP°ses  and  becomes  offensive, 
rence  of  ’ T °n  and  luflammation,  and  predisposes  to  the  occur- 

recourse  St  b ha d foT™'  ^ t0  pi'eVent  these  evil  consequences, 
the  drainage-tube  °pem3,gH  m dependent  situations,  and  the  use  of 

i*«  -J-deof  open- 

sss  z sts 

rendered  necessary  bv  the  to  ^ -e  c|xstom  to  wait  until  an  opening  was 
pressure  bZl  l7  ■ GnCy  t0  imphcafclon  of  the  skin,  or  by  injurious 

011  imr,rtfnt;frtS-  Thc  pilS  then  let  out  by 
the  entry  of  air  into  tbr^T0-'  . iT Abemethy,  thc  object  being  to  prevent 
putrefaction  of  anv  mis  thn^T1  ^ ^ 16  abscess’  80  as  fco  lessen  the  chance  of 
drawing  the  skin  ^L,,1  ' M ° fc‘  d le  valvular  opening  was  made  by 
bistoury  directly  into  tlJ”?  10  access.  well  to  one  s;c|e^  then  passing  the 
will  flow  out  by  the  r>  li  Sac’  .®?d  allowing  as  much  of  the  pus  to  escape  as 
voL.  r 7 the  CoUapse  of  fchc  walls  of  the  abscess;  before  the  matte!-  had 
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quite  ceased  to  flow,  and  consequently  before  any  air  could  have  entered  the 
sac,  the  skin  was  allowed  to  recover  its  natural  position,  so  that  the  aperture 
in  it  and  in  the  wall  of  the  abscess  might  no  longer  directly  communicate.  A 
piece  of  plaster,  or  of  lint  soaked  in  collodion,  was  placed  upon  the  external 
wound,  which  often  healed  under  this  covering  in  the  course  of  a short  time. 
When  the  cyst  of  the  abscess  had  again  filled  somewhat,  this  process  was 
repeated  ; so  that,  less  and  less  pus  being  allowed  to  accumulate  in  it  before 
each  succeeding  evacuation,  it  might  gradually  contract  and  close,  i ns  mo  e 
of  treatment  is  seldom  practised  in  the  present  day  ; but,  instead  of  making 
the  valvular  opening  in  this  way,  a chronic  abscess  may  sometimes  ie  a van- 
tageously  opened  by  Tapping  with  a Trochar  and  Cannula  o mo  ei  a e 
size,  the  instrument  being  introduced  obliquely  between  the  skin  and  the 
abscess,  and  then  made  to  dip  down  into  the  sac.  Aftei  the  wi  1 iaua 
the  cannula,  the  aperture  may  be  closed  as  in  the  former  case.  , 

Since  the  invention  of  the  Aspirator  by  Dieulafoy,  that  instrument  h 


, i l j-c.ppv,  the  place  of  the  trochar  and  cannula,  as  by  its  use  the 
a great  There  is,  however,  one  disadvantage 

entrance  of  an  . 3 P , tpscparo'e  be  curdy  or  shreddy, 

in  this  nlan  of  opening  abscesses  ; that,  it  tne  cusenaij,  J , ,, 

m thlS  pla  t tn  hlnolc  UP  the  cannula  or  needle,  and  thus  to  interfere  with  the 
it  is  veiy  ap  matter  It  is  very  seldom,  however,  that  any  of  these 

proper  evacua  ion  of  ^ The  t-me  comes  at  last  hi  almost 

inodes  of  treatment  cine  c PnreMlv  carrying  out  the  antiseptic 

all  cases  when  it  must  be  opened  : causing  the 
treatment,  to  be  presently  desenbed,  ‘7  thafc  be  not 

****  rsSvt  fe"  h a—  of  ai/ma,  ho  kept  down  so 
d^e^o aSTS  , L**  of  decomposable  matter  shaU  be  reduced 

10 1"  a large  chronic 

just  large  enough  to  admit ^ tte  : tag 8 cavit,  cnn  J examined 
in  before  the  pus  escapes  so  that  the  mtc  abscess,  its  probable 

before  it  collapses.  In  of  bone  or  other  foreign 

— ahie  sire.  If  nmoh  shredd,  or 
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cheesy  matter  can  be  felt  in  the  cavity,  it  must  be  carefully  removed  by  means 
of  a small  scoop  or  sharp  spoon. 

In  the  treatment  of  chronic  abscess  in  connection  with  joints,  very  free 
incisions,  laying  the  cavity  completely  open  from  one  end  to  the  other,  at  its 
most  dependent  part,  will  be  found  to  give  the  best  results. 

In  small  chronic  abscesses,  such  as  those  arising  in  connection  with  caseating 
glands,  or  in  scrofulous  subcutaneous  abscesses,  which  frequently  occur  in 
situations  in  which  it  is  desirable  to  avoid  a scar,  the  best  mode  of  treatment 
is  to  make  a puncture,  through  which  a small  “ sharp  spoon  ” (Fig.  95)  can 
be  introduced,  by  means  of  which  all  the  half-softened  cheesy  matter  can  be 
removed.  After  the  cavity  has  been  thoroughly  scraped  out,  a small  drainage- 
tube  should  be  inserted.  These  operations  as  a rule  succeed  much  better  if 
performed  with  antiseptic  precautions. 

Potassa  Fnsa,  though  its  application  be  painful,  may  be  advantageously 
used  for  opening  those  chronic  subcutaneous  abscesses,  the  skin  covering  which 
is  much  undermined,  congested,  and  discoloured.  In  these  cases  I commonly 
employ  it  with  great  advantage. 

In  some  forms  of  chronic  abscess  it  will  be  found  that  those  processes  which 


Fig.  96.— Introduction  of  Seton  into  Abscess  through  Cannula. 


are  necessary  for  the  contraction  and  closure  of  the  cavity,  after  its  contents 
lave  )ecn  evacuated,  do  not  readily  take  place ; and  it  becomes  necessary  to 
nave  recourse  to  measures,  which,  by  exciting  inflammation  in  the  wall,  brine 
about  changes  which  are  followed  by  healing.  With  this  view,  a Seton  of 
two  or  three  threads  may  very  usefully  be  passed  across  the  cyst  bv  means  of  a 
n^vus-neeclle  or  by  a long  straight  needle  pushed  up  through  a cannula  used 

h s*10ldd  in  for  a few  days,  by  which  time 

ealthy  inflammation  will  be  set  up.  In  other  cases  again,  after  the  cyst  has 
been  Upped,  the  red  wash  or  diluted  tincture  of  iodine  should  be  injected 
when  thew  Thes^.methodsof  exciting  inflammation  are  especially  useful 
veiv  tWcl!^  f thm’  and  °f-a  Ver^  chro™  ^racier.  When  the  wall  is 
C aS  STefclmGS  haPPeus  abscesses  of  very  old  standing- 
dissected  mil  1C  V’  ,U1  01Ptl.ca  P*ece  °i'  fPe  superficial  portion  should  be 

This  nlnn  rf  1 '"'l  ° c.aT1^  hghfcly  Messed,  and  allowed  to  fill  by  granulation, 

in  the  neck  m6n  1S  • , 1 vcr^  successful ; and  I have  by  it  cured  abscesses 
plan  employed  ^ °U  01  ei8^lt  yofll's  standing,  which  have  resisted  every  other 

WaS  hdroduced  "do  modern  surgical  practice  by  Chas- 
ls  0 10  8reatcst  value  in  keeping  the  cavities  of  abscesses,  and, 
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indeed,  the  interior  of  wounds  generally,  free  from  those  fluid  accumulations 
which  are  apt  to  undergo  decomposition,  and  thus  become  the  source  alike  oi 

local  irritation  and  of  constitutional  infection.  „ . 

In  1855,  in  the  “ Gazette  dcs  Hopitaux,”  was  published  the  following 
description  of  Chassaignac’s  method  of  employing  surgical  drainage The 
principle  of  Surgical  Drainage  consists  in  establishing  a continuous  outward 
flow  of  the  fluids,  or,  in  other  words,  in  bringing  about  a sort  of  dry mg-up  o 
purulent  collections.  It  is  necessary  to  employ  tubes  of  vulcanized  caoutc  iouc 

of  different  diameters,  the  medium  size  being  that  oi 
a crow’s  quill,  pierced  at  intervals  with  small  holes  li  ce 
those  of  the  eye  of  a catheter.  These  tubes  are  placed 
across  abscesses  or  purulent  collections  in  such  a way 
that  the  liquids  penetrating  through  the  holes  m the 
sides  of  the  tubes  may  easily  flow  along  their  whole 
length,  and  continuously  drop  from  their  ends  or 
from  that  one  which  is  more  dependent.  These  tubes 
are  introduced  in  the  same  way  that  a seton  is  ...  . 
the  end  of  the  tube  is  split  in  two,  and  each  piece  is 
fixed  to  the  skin  by  a strip  of  plaster.”  To  this  des- 
cription nothing  need  be  added.  No  improvement 
has  been  made  on  the  method  devisedjoy  Ghassaignac 
more  than  a quarter  of  a centuiy  ago.. 

Drainage-tubes  are  especially  useful  in  the  treatment 
of  chronic  abscesses.  The  tubes  made  of  the  r 
India-rubber  are  the  most  durable.  They  must  cor- 
respond in  size  to  the  capacity  of  the  cavity  they  are 
intended  to  drain  ; not  so  much  because  a small  tube 
could  not  carry  off  all  the  fluid  that  escapes  but  be- 
cause the  larger  tubes  are  less  likely  to  get  accidentally 
choked,  and  the  larger  the  cavity,  the  more  serious  would 
be  the  consequences  of  such  an  accident  For  a^ 
psoas-abscess  the  tube  first  used  should  be  at  least  as 

, ,,  , vp  fimror  A Couple  of  threads  about  2 inches  m length  must  be 

tlnck  as  the  foie-hngei  a coup  , , These  he  upon 

attached  one  to  each  side  of  the  superficial  end  of  i ^ tabfcl  ^ 

the  skin  beneath  the  dressing  vim  ie Ju . < important,  as  many 

its  slipping  into  the  cavity.  This  Precaution  !S  ) ' F patient 

accidents  have  happened  from  its  not  c fc^orifcies  0f  a hospital,  because 

threatened  an  action  for  damages  agan  . £ dresser  the  tube  had  slipped 

through  the  neglect  of  this  doted  on  the  par  aJLt 

into  the  cavity  of  an  abscess,  and  ha  een  _ ‘ intended  to  be  used  as  part 

the  cure  was  considerably  delayed.  If  i ‘ soiution  of  carbolic  acid  in 

of  the  antiseptic  treatment,  they  must  be  kept  m a soiuwou  u 

water  C1  in  fo)  for  at  I-  twenty-four  hours  betotaug  u^ 

A drainage-tube  is  used  in  the  following  nay  m^nred 

punctured  and  the  pus  allowed  to  escape,  the  depth  ot  the  icy 

, a centuries  ago  in  the  case  of  Philip  the 

. Hid  ti.c  surgical  drainage  of  abscesses  was  employed  “““  ‘livJthc  following  most  interest- 


pi„.  97. — “ Sinus  Forceps.” 
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with  a probe,  or  with  a pair  of  small  “ sinus-forceps  ” (Fig.  97),  which  serve 
to  introduce  the  tube.  The  depth  having  been  ascertained,  a piece  of  tube  of 
the  necessary  length  is  cut  oil.  It  is  then  seized  in  the  sinus-forceps,  and 
pushed  in  till  the  open  mouth  with  the  threads  attached  is  exactly  level  with 
the  skin.  If  the  tube  passes  in  obliquely  beneath  the  skin,  its  mouth  must  be 
bevelled  so  as  to  correspond  accurately  to  the  surface.  If  a long  piece  of  tube 
be  allowed  to  hang  out,  its  end  is  folded  over  under  the  dressing,  and  thus  the 
lumen  is  completely  obstructed.  Another  very  convenient  way  of  introducing 
these  tubes  is,  by  fixing  them  on  the  end  of  a forked  probe  (Figs.  98  and  99), 
by  which  the  tube  is  earned  into  the  abscess  and 
left  there  on  the  withdrawal  of  the  probe. 

In  some  large  abscesses  it  will  be  found  con- 
venient to  pass  in  two  tubes  at  different  points. 

This  is  much  better  than  passing  a single  tube 
through  the  cavity,  as  it  allows  the  middle  part 
to  heal,  and  diminishes  the  chance  of  a trouble- 
some suppurating  track  being  left.  A drainage- 
tube  had  better  not  be  removed  for  three  days, 
otherwise  there  may  be  some  trouble  in  putting 
it  in  again ; but  by  the  third  day,  it  has  usually 
made  a track  for  itself,  into  which  it  can  readily 
be  passed  when  it  has  been  taken  out  for  cleaning. 

If  the  case . does  well,  as  the  abscess  gradually 
closes  from  the  bottom,  the  tube  becomes  pushed  Fig-  sp- 
oilt ; when  this  commences  to  take  place,  it  must  and.  Forked 
be  gradually  shortened  to  accommodate  it  to  the  Probo' 
diminished  size  of  the  cavity.  A tube  of  smaller  diameter  may  also  be  used 
with  advantage  as  the  discharge  diminishes.  In  some  cases  the  drainage- 
tubes  have  appeared  to  me  to  act  in  another  way  than  by  merely  removing  the 
purulent  secretion ; viz.,  by  irritating  the  wall  of  the  abscess  just  as  a seton 
would,  and  thus  setting  up  increased  activity,  and  materially  augmenting  the 
discharge.  On  their  withdrawal,  however,  this  stimulation  has  been  found  to 
be  beneficial,  causing  a speedier  closure  of  the  cavity. 

The  antiseptic  treatment  may  be  very  successfully  applied  to  the  treat- 
ment of  abscesses.  By  its  means  all  the  advantages  of  a free  opening,  giving 
leacly  exit  to  the  discharges,  can  be  obtained  without  the  serious  consequences 
which  often  follow  the  modes  of  treatment  which  have  just  been  described, 
especially  in  the  case  of  large  chronic  abscesses.  The  practice  is  founded  upon 
the  following  principles  1.  The  formation  of  pus,  whether  on  the  surface  of 
a granulating  sore  or  in  the  cavity  of,  an  abscess,  is  due  to  some  abnormal 
mutation  of  the  tissues.— 2.  In  the  vast  majority  of  acute  abscesses,  the 
primary  cause  is  of  a temporary  character,  its  exact  nature  often  being  uncer- 
tain , in  other  cases  a distinct  cause  may  be  readily  found,  as  an  injury  in  an 
unhealthy  subject,  or  the  presence  of  an  irritating  foreign  body.— 3.  The 
pumaiy  cause  of  the  formation  of  an  abscess  being  removed  or  having  dis- 
appeared, the  irritation  set  up  by  the  tension  of  the  parts  in  consequence  of 
e accumulation  of  fluid  is  sufficient  to  cause  the  continuance  of  the  process 
o suppuration,  and  the  pointing  of  the  abscess. — 4.  If  this  source  of  irritation 
e removed  and  no  fresh  irritant  takes  its  place,  and  if  no  other  irritant  of  a 
pei sis  cut  character,  such  as  the  presence  of  a foreign  body,  have  co-existed 


Fig.  9S. 
Forked  Probe 
for  introduc- 
ing Drainage- 
tube. 
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with  it,  all  suppuration  will  cease  as  soon  as  tension  is  relieved  by  letting  out 
the  pus,  the  only  subsequent  discharge  being  of  a serous  nature,  coming  from 
the  surface  of  the  granulations  lining  the  cavity  of  the  abscess.  If  this  dis- 
charge be  pent-up  in  the  cavity,  tension  will  be  again  produced,  and,  acting 
as  an  irritant,  will  cause  fresh  suppuration  ; but  if  the  discharge  be  allowed  to 
drain  away  it  will  rapidly  diminish,  and  the  sac  of  the  abscess  will  be  oblite- 
rated by  the  ordinary  processes  of  contraction  and  cicatrization.  If  dead 
bone  exist  at  the  bottom  of  the  cavity,  the  reparative  process,  involving 
absorption  or  expulsion  of  the  dead  bone,  will  be  very  slow,  the  serous 
discharge  often  continuing  for  months  without  change,  unless  allowed  to 
decompose,  when  it  will  rapidly  become  purulent  and  considerably  increased 
in  quantity. — 5.  I11  the  ordinary  method  of  opening  an  abscess,  although  the 
irritation  due  to  tension  is  removed,  a fresh  irritant  is  admitted  in  the  shape 
of  the  decomposition  of  the  discharges,  which  in  the  mildest  cases  will  seriously 
delay  the  closing  of  the  cavity  of  the  abscess,  while  in  many,  such  as  large 
psoas  or  lumbar  abscesses,  it  may  lead  to  such  an  amount  of  constitutiona 
disturbance  as  to  be  rapidly  fatal.— 6.  The  cause  of  decomposition*  is  not  the 
admission  of  the  gases  of  the  air,  but  the  presence  of  organic  germs  which 
are  constantly  floating  in  the  atmosphere,  and  whose  activity  is  readily 
destroyed  by  the  direct  action  upon  them  of  any  powerful  chemical  antiseptic, 
many  of  which  are  volatile  ; but  experiments  have  shown  that  but  little  reliance 
can  be  placed  upon  their  vapours  mixed  with  air  in  such  proportions  as  are 
practically  attainable.  Lister,  therefore,  in  his  method  of  treatment  aims  at 
the  following  objects  :-lst.  By  freely  opening  the  abscess,  completely  to 
evacuate  its  contents,  and  to  provide  a ready  exit  for  the  subsequent  dis- 
charge, thus  completely  removing  tension  and  preventing  its  return ; ~nd,  the 
entire  exclusion  from  the  opening  into  the  abscess  of  air  unmixed  with  a strong 
spray  of  carbolic  acid  or  some  other  antiseptic  ; the  spray  must  be  so  fine  that 

it  shall  be  practically  impossible  for  any  solid  particle  floating  m the  air  to 
escape  contact  with  a drop  of  the  antiseptic  solution  ; and  3rd,  the  absolution 
by  some  porous  material,  impregnated  with  a powerful  antiseptic,  of  al  c 
charges  as  soon  as  they  escape  from  the  wound-m  short,  the  prevention  of 
decomposition  in  the  sac  of  the  abscess,  or  in  the  discharges  lying  about  the 

°PThe8most  convenient  antiseptic  for  these  purposes  is  carbolic  acid.  The 
apparatus  and  materials  required  for  opening  and  dressing  an 
septically  are-lst.  A quart  or  more  of  a solution  of  carbolic  acid  n water 
(1  in  20 j 2nd.  Some  thin  cotton  or  linen  rag  free  from  holes ; called  the 
guard."  3rd.  Some  thick  green  oiled-silk,  coated  with  copal  TamlA,  and 
covered  with  a thin  layer  of  a mixture  of  dextrine  and  starch ; so . that  v . hen 
dipped  in  the  carbolic  lotion,  it  may  become  uniformly  wetted.  T s is  c. 
tlm  “ protective."  4th.  The  cartolic  gauze.  5th.  Some  thin  mackintosh  clot 
or  “ ZtZmj."  6th.  Some  bandages  made  of  the  carbohe  gauze,  and  some 

elastic  webbing  from  1 to  2 inches  in  width.  ™e  “»^  a^ 
1st  the  Spray-producer.  If  nothing  else  be  available,  a Richaidsons  etLier 
spray-apparatus  filled  with  a solution  of  carbolic  acid  m watei  (1  m 4 0, 
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placed.  3rd.  A piece  of  drainage-tube  suited  to  the  case  and  fitted  with 
threads.  It  must  have  been  soaked  in  the  1 in  20  solution  for  twenty-four 
hours.  4th.  The  ordinary  instruments  for  opening  an  abscess,  and  a pair  of 
sinus-forceps  for  inserting  the  drainage-tube. 

The  opening  of  an  abscess  according  to  the  Listerian  method  is  done  as 
follows.  The  skin  all  round  for  at  least  9 inches  when  possible,  must  first  be 
well  washed  with  the  carbolic  lotion  (1  in  40).  It  is  often  a good  plan  to  wrap 
the  part  in  a towel  soaked  in  the  carbolic  lotion  for  an  hour  or  two  before  the 
abscess  is  opened,  especially  when  the  patient’s  skin  is  very  dirty.  The  steam 
spray  is  then  turned  on.  Care  must  be  taken  to  see  that  it  is  really  blowing 
carbolic  acid  lotion  and  not  water  alone,  as  it  would  then  merely  sweep  the 
dust  of  the  ah  into  the  wound  and  encourage  putrefaction.  The  Surgeon 
having  thoroughly  bathed  his  hands  in  the  lotion  (1  in  40)  then  opens  the 
abscess  with  the  knife  taken  freshly  out  of  the  same  solution.  As  soon  as  the 
pus  ceases  to  flow,  the  drainage-tube  is  inserted  as  before  described.  If  it  is 


desirable  not  to  use  the  spray  more  than  is  absolutely  necessary  in  order  to 
avoid  wetting  the  bed,  the  incision  may  be  covered  by  the  guard — that  is  to 
say,  the  piece  of  rag  before  mentioned — dipped  in  the  carbolic  lotion;  and  the 
pus  may  be  allowed  to  flow  out  from  under  this,  the  spray  being  stopped  for 
the . time.  As  soon  as  the  pus  ceases  to  flow,  the  spray  may  be  turned  on 
again  and  the  guard  removed.  The  dressing  is  applied  thus  ; a small  piece  of 
the  " protective  ” dipped  in  the  carbolic  lotion  is  first  applied  to  the  wound, 
with  a hole  cut  through  it  corresponding  to  the  mouth  of  the  drainage-tube! 
The  object  of  this  is  to  protect  the  tissues  from  the  direct  contact  of  the 
carbolic  acid,  which,  as  a powerful  irritant,  would  arrest  or  at  least  delay 
healing,  and  cause  more  or  less  profuse  suppuration.  If  the  tube  exactly  fills 
the  openmg  made,  the  protective  is  not  necessary.  Over  this  is  placed  a 
double  layer  of  gauze,  dipped  in  the  carbolic  lotion  and  squeezed  as  dry  as 
possible  This  has  been  found  to  give  an  additional  safety,  as  the  carbolic 
gauze  often  picks  up  pieces  of  dirt  which  are  not  disinfected  by  it  in  its  dry 
state.  Over  the  wet  gauze  are  applied  several  dry  layers,  either  smooth  or 
crumpled  up  according  to  the  form  of  the  part.  The  quantity  of  this  must  be 
proportional  to  the  amount  of  discharge  that  is  expected  to  flow  from  the 

T f J be  afangcd  80  as  t0  fiU  UP  ai)y  natural  hollows  or  irregulari- 
les  of  the  part  so  that  the  bandages  may  lie  smoothly  and  evenly  over  it 
I he  superficial  dressing  is  then  applied.  This  is  composed  of  eight  layers  of 

7rnn  Z7’  Pfe<fHthe  tvomPst  superficial  of  which  is  placed  a piece 
, ■ . „ , : :lljr<,S  l C M^1-  or  as  lfc  is  called  in  the  trade  “ hat-lining  ” The 

anftoliA't  , T “T66  6™Ij  throi«llo”t  A*  ^liole  .tossing, 

abscess  It  no  n ^ o”'0"8  A°nCe  0pp0sit6  the  »1*™>8  »’“> 

. • ) ...  J hat-lining  is  available,  of  course  any  other  water-uroof 

“ncheas  In  eS,  Tf1,  if  -hid.  n.usAxtend  alSl  or 

the  discharo-p  is  Kef°  ,le  'ip0!1 111 T aud  furthest  in  that  direction  in  which 
made  of  the  I11?'  t0  dram’  1S  securcd  in  its  position  by  a bandage 
Lastly  elastip  'pp  ic  gauze,  great  care  being  taken  to  secure  the  edges. 

stS  must  hi?  ^ \ mch  to  2 inches  in  width  according  to  circum- 
eonstantlv  in  C PP  le  111  su°h  a way  as  to  keep  the  edges  of  the  dressing 
C2;  f f ”’in  Spite  « “V  .novement  on  the  part  of 

pin  at  the  mnw  . i ° °*  a dlessln8  on  a limb,  a single  turn  secured  by  a 
PI  anc  lower  end  of  the  gauze  is  all  that  is  required.  In  other 
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situations  the  Surgeon  mast  exercise  his  ingenuity  in  applying  it  in  such  a 
manner  as  to  fasten  the  edges  of  the  dressing  securely  on  the  part.  It  must, 
of  course,  not  he  applied  so  tightly  in  any  case  as  to  interfere  with  the 
circulation.  The  introduction  of  the  few  turns  of  elastic  webbing  in  the 
application  of  the  dressing  has  done  more  than  any  other  late  improvement  to 
ensure  the  success  of  the  treatment. 

The  gauze  dressing  thus  applied  acts  in  two  ways : — 1st,  mechanically,  by 
filtering  any  air  which  may  pass  through  it,  and  thus  excluding  dust ; and 
2nd,  chemically,  by  slowly  yielding  up  to  the  decomposable  fluids  which  soak 
into  it  a sufficient  quantity  of  carbolic  acid  to  prevent  their  putrefaction. 

A carbolic  gauze  dressing  must  always  be  changed  once  in  the  first  twenty- 
four  hours  after  the  opening  of  the  abscess  ; or  sometimes  even  before  this  if 
the  discharge  be  very  abundant.  After  this,  it  is  customary  not  to  change 
the  dressing  before  the  discharge  shows  at  one  edge  ; and  this  is  found 
sufficient  to  exclude  any  signs  of  putrefaction,  and  practically  to  prevent  the 
febrile  disturbance  and  profuse  suppuration  which  decomposing  matter  so 
frequently  gives  rise  to.  Experience  has,  however,  shown  that  if  the  dressing 
be  changed  only  when  the  discharge  has  soaked  out  from  beneath  it,  the  pus 
frequently  becomes  sour  in  smell  and  somewhat  irritating,  as  indicated  by  a 
slight  increase  in  the  amount  of  pus  discharged,  and  sometimes  by  reddening 
or 'excoriation  of  the  skin.  Observations  made  by  Cheyne  on  Lister’s  cases, 
have  shown  that  when  this  occurs,  micrococci  are  always  found  in  the  dis- 
charges ; rod-shaped  organisms  are  found  only  when  the  dressing  has  failed 
entirely,  and  offensive  putrefaction  has  set  in.  It  seems,  therefore,  that  the 
micrococci  give  rise  to  a fermentative  process  in  the  pus,  the  products  of  which 
are  almost,  though  not  quite,  innocuous.  Ogston  has  shown  that  by  anticrpat- 
ing  the  soaking-out  of  the  pus,  by  more  frequent  dressings,  the  development 
of  micrococci  can  be  prevented  ; and  he  is  of  opinion  that  the  benefit  derived 
from  this  is  worth  the  extra  trouble  involved  in  dressing  the  abscess  a few 
times  more.  It  would  seem  that  the  micrococci  are  less  easily  destroyed  by 
carbolic  acid  than  the  bacteria,  and  consequently  as  the  dressing  begins  to  lose 
its  carbolic  acid,  partly  by  volatilization  and  partly  by  solution  111  the  dis- 
charges, they  make  their  appearance  in  the  pus.  . 

In  changing  the  dressings,  all  the  precautions  observed  at  the  opening  0 

the  abscess  must  be  repeated.  . , T . 

Certain  modifications  of  the  above  dressing  require  to  be  noticed  _ it 
evidently  impossible  in  many  cases  to  make  the  dressing  extend  6 or  ^ me  eg 
beyond  the  opening  of  the  abscess  ; in  these  cases  the  diminished  extent  of 
the  dressing  must  be  compensated  for  by  increased  thickness  twenty  01  more 
layers  being  applied  in  the  place  of  the  eight  recommended  above. 

In  hairy  parts  it  is  often  difficult  to  disinfect  the  skin  thoroughly  before 
opening  the  abscess.  I11  such  cases,  a thicker  layer  0 wet  gauze  11111s  ic 
applied,  or  the  skin  may  be  anointed  with  a solution  of  carbolic  acid  111  0 i\e- 
oil  (l  in  101  or  in  glycerine  (1  in  8). 

It  must  not  be  supposed  that  in  the  absence  of  all  the  materials  and 
apparatus  above  mentioned,  it  is  impossible  to  carry  out  the  antisep 
prfricipteof  treatment ; that  is  to  say,  to  prevent  absolutely  all  decomposition 

01  The  instrument  most  frequently  wanting  is  the  spray-apparatus 1 ; and 
fortunately  this  is  the  one  which  can  most  readily  be  spared.  The  spray 
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cannot  at  the  present  time  be  looked  upon  as  more  than  an  elegant  mode  of 
applying  the  carbolic  lotion,  its  elegance  consisting  in  its  washing  the  air  as 
well  as  the  wound.  In  its  absence,  irrigation  by  means  of  a sponge  squeezed 
over  the  part,  or  of  an  Esmarch’s  irrigator  allowed  to  run  on  it,  combined  with 
a judicious  use  of  the  guard,  will  very  well  supply  its  place  during  the  opening 
of  an  abscess,  and  the  insertion  of  the  drainage-tube.  At  the  subsequent 
dressings,  irrigation  may  be  carried  on  whenever  the  wound  is  exposed.  A 
very  small  amount  of  dexterity,  and  the  exercise  of  a little  common  sense,  null 
enable  the  Surgeon  to  treat  almost  any  abscess  antiscptically  without  a spray, 
the  only  exception,  perhaps,  being  some  of  those  about  the  chest  and  abdomen’ 
in  uhich  air  is  freely  sucked  in  and  out  of  the  cavity  by  the  movements  of 
lespiration.  Still,  a steam-spray-apparatus  gives  great  additional  security 
during  the  early  part  of  the  treatment  of  a large  chronic  abscess,  and  it  is 
better  to  use  it  if  it  is  obtainable. 

In  absence  of  carbolic  gauze,  a neatly  made  pad  of  carded  oakum  of 
uniform  thickness,  forms  an  excellent  antiseptic  dressing.  It  must  be  covered 
by  some  water-proof  material  to  prevent  the  discharge  from  soaking  through 
It  too  quickly.  Oakum  is  an  antiseptic  dressing  of  great  potency,  but  it '"is 
very  irritating  if  applied  directly  to  a raw  surface,  and  it  blackens  the  skin 
wherever  it  touches  it.  Any  raw  surface  must  therefore  be  covered  with  the 
protective,  and  the  skin  around  should  be  greased  with  carbolic  oil  (1  in  10). 

Absorbent  cotton-wool  impregnated  with  iodoform  (iodoform- wool)  makes  a 
Zl  M LIenfc  antiseptic  dressing  for  ah  the  smaller  chronic  abscesses,  espe- 

“A  Af  ? »lth  d,?easetl  j°ints  ™d  b0MS ; and  in  subcutaneous 

fuions  abscesses,  and  m those  dependent  upon  softening  tubercle  it  is 

SPfree1Tbouer»e  ^ 1 SPECi*C,  C““tiTe  influenoe-  Tlle  absctW  miist  be 
aid  fieely  open  and  scraped  out  with  a sharp  spoon  to  get  rid  of  anv  remain 

ZtZST  '■  * feH  of  iodofOT”  * induced  iZ  ZZ, 

< then  if  necessary,  the  drainage-tube  is  inserted.  The  iodoform-wool  is 

fw  PwUxL°,re  aWmeSS’  Iightl?  impressed,  of  about  one  inch  and 
a bait  and  extending  some  se  inches  on  each  side  of  the  opening  • over  this 

the  dres'si™.  mmblhfZ  ^'iP'  H "°  dfa™age4llbe  has  beet  inserted, 

out  from  underneath  it  or’  till  % hr?°T  ^ Glther  tlU  Some  dischar8'e  shows 
healed  - often  for a An  abscess  may  reasonably  be  supposed  to  be 

better  lots"  » * “ 

ZlZnZZrZ  °f  temperatoe’  is  •»  Nation  for  rernoAg 

conW^abot  ten  tr?e  t ’TTt  "**•  « '™<f 

mended  by  McGill  can  be  Ad  t !"  a°ld  "’lth  a llttl<!  S'-Vefmie,  as  recoin- 
and  cheaper  than  iS„™  “ j Bame  ffag'  . a™  free  from  smell, 

inferior.  00  ’ 3ufc  t ieir  antiseptic  properties  are  somewhat 

JSTntS  l'int  “ c“h*>  (1  fa  10),  or  carbolic  acid 

be  changed  at  least  twin/  vG  A C1^  cdl^,ent  antiseptic  dressings,  but  they  must 
In  the  absmce  of  Zi  r 6 ^ w,d  once  <**7  day  afterwards, 
lotion,  but  it  is  not  adnnt°lCfaC1  ’ SpU*fc  and  water  is  an  excellent  antiseptic 
alcohol.  aptecI  for  a Pcnnanent  application,  as  it  so  soon  loses  its 

minimum  by  seciuin)  f"  ant'“P?'C3>  decomposition  may  be  reduced  to  a 
y securing  perfect  drainage  by  free  incisions  and  tubes,  so  as  to 
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diminish  the  decomposable  matter  to  the  smallest  possible  quantity  ; and  by 
avoiding  the  use  of  water,  both  during  the  opening  of  the  abscess  and  after- 
wards— dry  cotton-wool  or  linen  rag  being  employed  to  wipe  away  the  blood 
and  discharges,  and  dry  pads  of  cotton-wool  or  simply  a piece  of  oiled  rag 
being  applied  as  a dressing. 

If  it  is  desired  to  apply  warmth  and  moisture  after  the  opening  of  an 
abscess,  it  is  best  done  by  means  of  a few  layers  of  boracic  acid  lint,  dipped  in 
a hot,  concentrated  solution  of  boracic  acid,  and  applied  like  a fomentation, 
being  covered  with  a piece  of  oiled  silk  and  a sheet  of  cotton  wooL  As  an 
antiseptic,  however,  this  is  somewhat  uncertain  ; but  it  is  an  efficient  disinfec- 
tant in  cases  in  which  the  discharge  is  already  foul. 

If  decomposition  has  taken  place,  either  from  the  want  of  antiseptic  dress- 
ings or  from  the  failure  of  the  treatment,  complete  disinfection  is  extremely 
difficult,  if  the  cavity  be  of  any  great  size,  such  as  that  of  a lumbar  or  psoas 
abscess.  The  abscess  may  be  washed  out  by  injection  of  some  antiseptic 
solution,  such  as  Condy’s  fluid,  carbolic  acid  lotion  (1  in  40),  or  boracic  acid, 
and  by  this  means  the  offensive  smell  of  the  discharge  may  be  diminished  ; but 
the  suppuration  is  kept  up,  or  even  increased,  by  the  repeated  apphcation  of 
these  irritating  fluids,  and,  at  the  same  time,  if  they  are  discontinued,  the 
signs  of  putrefaction  soon  return.  Callender  pointed  out  that  this  is  in  many 
cases  due  to  the  irregularity  of  the  cavity  and  the  impossibility  of  making  the 
antiseptic  reach  every  part  of  it,  and  he  therefore  recommended  that  the  fluid 
should  be  pumped  in  at  some  degree  of  pressure,  so  as  completely  to  distend 
the  sac.  After  this  has  been  done,  some  antiseptic  dressing  may  be  applied. 
The  injection  must  be  done  under  an  amesthetic,  so  as  completely  to  relax  the 
parts  round  the  abscess.  This  treatment  has  been  followed  by  very  good 
results.  The  solution  Callender  used  was  the  1 in  20  carbolic  lotion  diluted 
with  half  its  bulk  of  hot  water.  Chloride  of  zinc,  40  grains  to  the  ounce  of 
water,  has  been  employed  for  the  same  purpose ; but  it  is  a dangerous  remedy, 
and  had  better  not  be  used.  A very  dilute  solution  of  iodine  has  also  been 
used  with  good  results.  In  injecting  an  abscess-cavity,  however,  with  any 
antiseptic  solution,  great  care  must  be  taken  not  to  use  too  much  force,  or  the 
sac  may  be  ruptured  and  the  fluid  diffused  in  the  areolar  tissue,  an  accident 
which  might  be  fatal,  especially  if  the  stronger  antiseptics  were  being  used. 
Another  plan  lately  recommended,  is  to  introduce  iodoform  into  the  cavity  by 
means  of  a brush,  or  on  the  end  of  the  drainage-tube.  It  must  not  be  for- 
gotten, however,  that  iodoform  dissolves  very  slowly  and  adheres  to  the  wad 
of  the  abscess,  so  that  if  some  is  introduced  daily,  it  may  accumulate  until  a 
quantity  is  present  sufficient  to  give  rise  to  symptoms  of  poisoning.  A case 
of  this  kind  occurred  in  University  College  Hospital,  which  nearly  proved 
fatal  before  the  cause  of  the  strange  symptoms  from  which  the  patient  suffeied 

was  discovered  and  removed.  . 

Constitutional  Treatment.-With  the  view  of  preventing  the  occurrence 

of  suppuration,  the  Surgeon  must  be  careful  to  maintain  the  powers  of  e 
system!  and  no!  to  reduce  the  patient  too  much,  even  ,1  the  mfla^d.on  to 
Of  an  acute  character  at  the  outset.  Suppuration  is  a condition  of  debility, 
and  is  especially  predisposed  to  by  any  previously  existing  enfeebled ^ state  i 
the  system,  or  by  malnutrition.  Another  reason  for  the  avoidance  of  the  ea  y 
employment  of  debilitating  means  is  that,  if  suppination  once  be  established 
the  drain  on  the  system  may  eventually  be  so  considerable  as  to  require  all  the 
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patient’s  powers  to  enable  him  to  bear  op  against  it.  Hence  they  should  be 
husbanded  from  the  first.  While  the  abscess  is  discharging,  nourishing, 
tonic,  and  even  stimulating  treatment  will  be  required  in  proportion  to  the 
amount  of  debility  that  is  induced.  Amongst  the  most  useful  medicinal  agents 
are  mineral  and  vegetable  tonics,  the  mineral  acids,  and  cod-liver  oil  in  the 
more  chronic  stages.  Attention  to  hygienic  conditions,  with  change  of  ah’, 
and  residence  at  the  sea-side,  are  also  valuable.  When  hectic  comes  on,  the 
same  general  tonic  plan  must  be  adopted,  while  we  have  recourse  to  means 
adapted  to  meet  the  local  symptoms.  Thus,  acids  are  required  to  check  the 
sweating,  astringents  to  arrest  the  diarrhoea,  and  as  much  mild  nourishment 
as  the  patient  will  bear  to  support  the  strength. 

Hemorrhage  into  the  cavity  of  an  Abscess  is  not  of  unfrequent 
occurrence.  It  may  arise  from  three  sources : 1.  Oozing  of  blood  from  the 
vascular  wall  of  the  abscess;  2.  Ulceration  into  a vein;  3. ’Ulceration  or 
sloughing  of  the  coats  of  a neighbouring  artery. 

The  bleeding  which  occurs  from  the  abscess-wall  is  the  most  frequent, 
and  the  least  important.  It  sometimes  takes  place  before  the  abscess  is  opened, 
the  pus  that  escapes  being  then  found  to  be  sanious  and  mixed  with  small 
coagula,  More  commonly  it  occurs  after  the  opening  of  the  abscess,  in  con- 
sequence probably  of  the  wall  having  lost  the  support  of  the  contained  pus, 
when  the  vessels  in  the  soft  wads  give  way  and  the  cavity  speedily  fills  with 
blood.  In  these  cases  the  haemorrhage  may  be  arrested  by  laying  the  cavity 
Oi  the  abscess  freely  open  and  turning  out  the  coagula,  when  the  bleeding 
usually  ceases  as  soon  as  the  interior  is  exposed  to  the  cold  air.  Should  this 
fail,  it  may  be  necessary  to  stuff  the  cavity  with  lint,  or,  if  possible,  with 
=e  antiseptic  masalas  iodoW  or  salicylic-wool,  and  to  apply  pressure 
f ‘ )anca§e-  en  fc*ie  cavity  is  closing,  the  vascular  granulations  which 
brou  olw^f n h 8 Wa  ma^  bleed  very  freely  if  any  pressure  be  accidentally 

f i ^ f VemS  leadmg  from  the  ParL  111  this  case  the  bleeding- 
ceases  nmnediately  the  pressure  is  removed. 

Haemorrhage  from  Ulceration  extending  into  a neighbouring  Vein  is 

cessanly  far  more  serious.  It  has  usually  happened  from  sloughy  abscesses 
formed  on  the  side  of  the  neck  or  under  the  angle  of  the  jaw,  as  a «« 

^‘r  veTn  T™*'*’  »Pe“”S  *P  the  internal 

n°ca  Life  natienta  “dependentF  “y  specific  inflammation, 

be  adopted  is  t i t ,,  T d'St?s,1,S  cas“>  tlle  only  treatment  that  cal 

'r  p.:r 

speciflc  p°oi“„  J ^ ,nfl“e,1CeS  °f  a larSO  sIotI«by  wound  Li  1 

necessarily  bccLncLone'  L evtL  Ulcei'a'tl<m  °f  a large  Artery,  the  case 
occur  in  the  neck  and  in  H W .r"ency,  I have  known  this  condition  to 

abscess  implication  the  carotid  iL  tV  ’ll  ,“eek  ftom  slol,Sby  scarlatinal 
tion  from  abscesses  mi-  ’ ,1G  t,n8'b?  from  the  extension  of  ulcera- 

complication  of  abscess  Smu®es.fco  l|llG  deeP  femoral.  When  this  untoward 

ccurs  m the  neck,  the  haemorrhage  is  usually  so 
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sudden  and  so  profuse  that  the  Surgeon  has  not  time  to  tie  the  carotid  before 
life  is  extinguished.  A.  J.  Pepper  has,  however,  recorded  a case  of  severe 
haemorrhage  after  scarlet  fever,  which  was  repeated  several  times,  and  finally 
successfully  arrested  by  ligature  of  the  common  carotid.  The  patient  was  a 
man,  aged  30,  and  made  a good  recovery.  In  the  thigh  the  case  is  not  so 
urgent.  Warnings  by  repeated  small  haemorrhages  may  have  enabled  the 
Surgeon  to  adopt  means  to  restrain  the  bleeding  ; and,  in  the  case  to  which  I 
allude,  that  of  a young  man,  the  femoral  artery  was  tied  successfully.  In 
these  cases,  it  is  worse  than  useless  to  trust  to  secondary  means  for  the  arrest 
of  the  bleeding.  When  practicable,  the  artery  should  be  compressed,  the 
cavity  freely  opened  up,  and  the  bleeding  vessel  sought  for  and  tied.  If  it 
cannot  be  found,  the  main  trunk  must  be  ligatured  ; and,  for  obvious  reasons, 
this  is  the  ouly  course  that  can  be  pursued  in  the  upper  part  of  the  neck. 

Sinus  and  Fistula.— After  an  abscess  has  been  opened,  its  cavity  may  not 
fill  up  completely ; but,  contracting  into  a narrow  suppurating  track,  it  may 
form  a canal  without  disposition  to  close,  from  which  a small  quantity  of  pus 
constantly  exudes,  thus  constituting  a Sinus  or  Fistula. 

The  difference  between  a sinus  and  a fistula  is  this — that  a sinus  is  merely 
a suppurating  track  penetrating  to  a greater  or  less  depth  amongst  the  tissues, 
closed  at  its  deep  end,  and  opening  on  the  surface  of  the  body.  A fistula  is 
an  abnormal  communication  between  two  of  the  cavities  of  the  body,  or  between 
a cavity  and  the  surface,  or  a track  through  which  the  secretion  of  some  gland 
or  hollow  viscus  takes  an  unnatural  course.  Thus  we  talk  of  a sinus  leading 
down  to  dead  bone,  but  of  a recto-vesical  fistula,  an  aerial  fistula,  a urinary 

fistula,  &c.  , . , . 

The  Causes  of  this  non-closure  of  the  cyst  of  an  abscess  may  be  referred  to 

the  following  heads  1.  The  presence  of  a foreign  body,  as  a piece  of  dead 
bone  at  the  bottom  ; 2.  The  passage  of  irritating  secretions,  as  mine,  faeces, 
saliva  &c.,  through  the  abscess  ; 3.  The  contraction  of  neighbouring  muscles  ; 
as  when  the  abscess  is  in  the  neighbourhood  of  the  sphincter  am,  and  as  occa- 
sionally happens  in  abscesses  about  the  limbs ; and  4.  The  presence  of  an 
insufficiently  drained  cavity  at  the  bottom  of  the  sinus. 

The  orifice  of  a sinus  or  fistula  when  situated  in  hard  and  condensed  tissues 
is  often  very  small,  depressed,  and  perhaps  covered  by  a scab.  In  soft  tissues 
it  is  commonly  large  and  widely  open  ; when  communicating  with  bones  tlieie 

are  usually  soft,  florid  granulations  obstructing  it.  . 

Structure.— A sinus  consists  of  a narrow  channel,  often  long  and  windi] 
having  an  external  orifice  usually  somewhat  protuberant,  and  situated  juice 
or  among  loose  florid  granulations.  The  walls  of  tins  channel,  which  are 
always  indurated,  are  lined  by  a layer  of  imperfectly-formed  g^uuto^ 
exudino-  ichorous  pus.  If  the  orifice  be  occluded,  tins  pus  will  collect  within 
the  sinus,  and,  distending  its  walls,  reconvert  it  into  an  abscess.  In  strac  me 
therefore,  a sinus  may  be  said  to  be  a long,  narrow,  chronic  abscess,  with  a 

P”L°^on'£Tf  a sinns,  like  that  of  any  other  granulating  son, 
contracts  in  healing,  and  consequently  a healed  sinus  leans  a dee]'  r imp  l 

This  is  e best  evidence  of  thorough  healing  ; a sums  may  always 

fetected  0 break  open  again  if  it  skins  over  superficially  without  dnnphng. 
b A fistula  may  difler  in  no  respect  from  a sinus  when  its  length  is  consrder- 
ablt  as  n many  anal  and  urethral  fistulas,  but  when  ,t  forms  merely  a short 
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communicating  channel  between  two  cavities,  as  between  the  rectum  and 
vagina,  or  between  the  surface  and  a cavity  or  duct,  as  in  a tracheal  or 
salivary  fistula,  the  granulations  may  become  completely  covered  by  epithelium 
continuous  with  that  on  each  side,  and  no  cure  is  possible  till  this  has  been  cut 
away  or  destroyed. 

The  Treatment  of  a sinus  or  fistula  has  reference  to  its  cause  in  the  first 
instance  ; for,  until  the  foreign  body  or  the  insufficient  drainage  that  keeps  it 
open  and  maintains  the  discharge  has  been  removed,  it  will  be  useless  to 
attempt  its  closure.  After  the  removal  of  the  obstacle  to  healing,  we  may 
endeavour  to  procure  obliteration  of  the  sinus  by  one  of  three  methods. 

1.  Pressure,  by  means  of  a roller  and  graduated  compress,  so  as  to  cause 
adhesion  of  its  opposite  sides,  is  useful  in  those  cases  in  which  the  sinus  is 
recent,  without  much  surrounding  induration,  and  so  situated,  as  upon  the 
trunk,  that  pressure  can  easily  be  applied. 

-■  A more  healthy  condition  may  often  be  produced  in  the  sinus  by  inject- 
ing it  from  time  to  time  with  “ red-wash,”  or  with  tincture  of  iodine,  by  the 
introduction  of  iodoform  in  crystals  by  means  of  a catheter  or  by  soluble 
bougies  such  as  are  used  in  the  treatment  of  gonorrhoea  ; by  passing  a probe 
coated  with  nitrate  of  silver  to  the  bottom  ; by  passing  the  threads  of  a seton 
or  a drainage-tube  through  it. 

•>.  St  i aping  away  the  callous  and  imperfectly  granulating  sides  of  the  sinus  by 
means  of  a small  sharp  spoon  (Fig.  95),  or  destroying  them  by  means  of  a red- 
hot  wire  or  the  thermo-cautery,  is  a very  efficacious  means  of  setting  up  a new 
and  healthier  action  m the  part,  and  so  bringing  about  a closure  of  the  canal. 
T le  galvanic  cautery  will  often  be  found  most  convenient,  as  the  wire  can  be 
introduced  cold  and  heated  in  situ,  and  the  danger  of  wandering  from  the 
track  of  the  sinus  is  thus  avoided. 

4.  The  last  method  consists  in  laying  open  the  sinus  from  end  to  end  and 
then  dressing  the  wound  so  that  it  may  heal  from  the  bottom  ; in  this’  way 
neighbommg  muscles,  that  have  kept  it  open  by  their  contractions,  may  also 

set  at  lest.  The  division  of  the  sinus  should  be  made  with  a probe-pointed 

IrtiS7’  f °?UCed  tIlr0Ugh  the  eternal  opening  either  by  the  aid  of  a director 

beino-fofiow  t aT  anCe:  The  0peration  should  be  done  effectually,  the  sinus 

Some  fistulte  aT  the  fisM  P-’Udent’  aud  laid  open  as  completely  as  possible. 
s.nrvJ,  as  the  fistula  m ano,  require  similar  treatment,  and  may  be 

\ ^til  moi  t r dy.  Tued  up  by  the  siow  acti°u  °f  tpe 

tigatwe.  A tlnn  cord  of  vulcanised  india-rubber  being  drawn  through-  and 

r few  dr, throi,8h  the  8»ft 

hended^or  the  p^ienb  breads  thTknife.  ^ 

vesL^t'iml  “re-  Hied  l,y  a coml^ete  epithelial  covering,  as  many 
i„g  this  Ser  by  ™tH  ’ rcct°-™oaI’  °»»  be  ornrt  only  by  destroy* 
«h  fetid,  require  plastic^ZTr  $£%£  * 
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ULCERATION. 

By  Ulceration  is  meant  a progressive  destruction  of  the  tissues,  in  which 
the  solid  parts  seem  to  melt  away  into  a liquid  discharge  without  the  separa- 
tion of  visible  portions  of  dead  tissue.  The  meaning  of  the  term  will  be  made 
more  clear  by  a few  examples.  If  a piece  of  skin  be  killed  in  any  way,  as  by 
the  application  of  some  caustic,  or  by  mechanical  violence,  there  is  at  first  no 
solution  of  continuity,  the  dead  tissue  is  everywhere  continuous  with  the 
living  : but  within  a few  hours  the  phenomena  of  inflammation  manifest  them- 
selves in  the  surrounding  living  tissues,  thus  imperfectly  marking  out  the 
limits  of  the  part  that  is  killed.  By  about  the  second  or  third  day  the  line 
between  the  dead  and  living  becomes  more  clearly  defined,  the  cuticle  at  the 
margin  of  the  living  part  becomes  loose,  and  is  raised  by  fluid  beneath  it,  and 
at  last  comes  away,  exposing  a narrow  raw  surface  discharging  pus  ; the  living 
tissues  which  lie  in  immediate  contact  with  the  dead,  then  seem  gradually  to 
melt  away  into  the  purulent  discharge  till  a complete  solution  of  continuity  is 
established,  the  dead  part,  or,  as  it  is  called,  the  slough,  being  completely 
loosened  and  cast  off.  This  process,  by  which  a slough  is  separated  from,  the 
parts  beneath,  takes  place  entirely  at  the  expense  of  the  living  tissues  ; it  is 
spoken  of  as  ulceration,  and  the  sore  left  is  called  a simple  nicer. 

The  effects  produced  by  the  inoculation  of  the  poison  of  a soft  chancre  form 
another  excellent  example  of  ulceration.  Within  twenty-four  horns  of  the 
inoculation  a small  inflamed  spot  appears,  with  redness,  swelling  and  itching  . 
by  the  third  day  the  cuticle  is  raised  by  a drop  of  pus;  when  the  thin 
epidermic  covering  is  removed  a small  red  sore  is  seen,  from  which  pus  exudes : 
this  slowly  extends  day  by  day,  the  discharge  being  purulent,  and  at  no  tune 
do  any  visible  portions  of  dead  tissue  come  away  with  it  ; round  the  sore  the 
tissues  show  the  ordinary  signs  of  inflammation.  Such  a sore  would  be  called 
a specific  ulcer , the  irritant  which  causes  the  inflammation  and  destruction  of 

the  tissues  being  a specific  poison. 

A third  form  of  ulceration,  differing  essentially  from  the  two  preceding,  is 
seen  in  the  later  stages  of  the  growth  of  malignant  tumours.  Thus  an 
epithelial  cancer  commences  as  a small  hard  growth,  which  infiltrates  the 
surrounding  tissues.  By  the  pressure  of  the  growth  which  forces  its  way  into 
the  interstices  of  the  structures  which  it  is  invading,  the  original  tissues 
become  absorbed,  and  the  cancer-tissue  comes  to  occupy  their  place  AMien 
the  growth  reaches  a certain  size  its  central  parts  degenerate,  soften  and  ucak 
dowS  and  a loss  of  substance  takes  place.  As  the  disease  progresses  more  and 
more ’of  the  surrounding  tissue  becomes  invaded  and  destroyed  bj  the  eamuous 
OTowth  which  in  its  turn  breaks  down  and  melts  away  superficial  1) . Ihus 
A most  extensive  destruction  may  take  place.  This  process  is  described  as 
ulceration,  although  here  there  may  be  no  true  inflammation,  and  the  resulting 
sore  is  called  a cancerous  or  malignant  ulcer. 
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All  these  forms  of  ulceration  have  one  feature  in  common  ; the  original 
tissues  are  first  infiltrated  and  pressed  upon  by  cells  foreign  to  the  part,  which 
destroy  them  and  occupy  their  place  ; then  in  their  turn  the  new  cells  perish, 
and  are  thrown  off  superficially  with  a fluid  discharge,  and  thus  a progressive 
destruction  of  tissue  takes  place.  In  the  first  two  examples  the  invading  cells 
are  the  white  blood  corpuscles  which  have  migrated  from  the  vessels,  and  in 
the  last  they  are  the  special  cells  of  the  cancerous  growth. 

In  the  present  chapter  we  have  to  deal  only  with  ulceration  as  it  occurs  as 
a part  of  the  process  of  inflammation. 

An  ulcer  passes  through  two  stages,  viz.,  1.  Extension  ; and  2.  Repair.  To 
the  former  of  these  only  is  the  term  “ ulceration  ” applied. 

Pathology.— The  process  of  ulceration  when  dependent  on  inflammation 
hardly  needs  a detailed  description,  as  it  differs  in  uo  essential  feature  from 
that  already  described  as  taking  place  in  the  formation  of  an  abscess,  the  only 
variation  being  that  in  the  latter  case  the  formation  of  pus  and  destruction  of 
tissue  take  place  in  a closed  space,  while  in  the  former  it  occurs  upon  a 
snilace.  The  separation  of  a dead  piece  of  tissue  from  the  surrounding  living 
parts  is  thus  accomplished.  The  tissue  immediately  in  contact  with  that 
which  is  dead  must  necessarily  have  suffered  to  some  extent  from  the  injury 
which  has  caused  the  mischief,  and  its  vitality  thus  being  lowered  the 
phenomena  of  inflammation  are  manifested  in  it  with  an  intensity  corre- 
sponding to  the  degree  of  damage,  and  consequently  diminishing  as  we  recede 
from  the  parts  that  have  been  actually  killed.  Where  the  living  tissues  touch 
the  dead  the  condition  of  stasis  will  be  reached,  and  those  vessels  which  pass 
from  the  dead  to  the  living  tissue  will  become  plugged  with  clots  extendin'-  as 
fai  as  the  next  branch  m the  living  parts.  Beyond  the  area  of  stasis°we 
should  find  that  of  retarded  flow,  accumulation  of  white  corpuscles  and 
migration  ; and,  beyond  this  again,  that  of  simple  dilatation  with  increased 
mpidity  of  flow  or  fluxion.  The  width  of  the  area  in  whicT  these 
flammatory  phenomena  take  place  varies  greatly.  It  may  be  merely 

^ ? Separati0n  0f  a Piece  of  dead  tissue  which  has  been 
pmented  from  decomposing  by  antiseptic  treatment,  or  it  may  extend  for 

J>~ "EW  “ conditions  cl"” 
sea  clinically  by  the  effect  produced  by  the  pressure  of  the  finger  ■ in  the 

tint  m this  area  is  a more  dusky  red  than  in  ti-mf  nf  u,  • . ’ toe 

red  dots  may  be  noticed  in  the  pale  patch 

"kick '1! L^dosV'to’ ^Ehc°  deaT’t  “''‘’““'“I  ‘“T*  eSC"!>etl  from  the 
by  pressure  indicatTno-^  tL  A?  J T-  “W, » “-red  line  unaltered 
red  corpuscles  have  escaped  fron^tlw  T*3  ^ ^rombosis,  in  which  also  many 
the  stage  of  i K ? f T?g&d  ves8els*  Fl’om  the  vessels  in 
of  the  corpuscles  take  place  ^ Tl'  CVudafclou  of  blood-plasma  and  migration 
into  the  plsXe  laver  o 0 L ceIls  move  in  great  numbers 

destroy  such  remains  of  vitfritw  °UClin§  the  dead  part,  and  by  their  pressure 
and  disintegrates  its  nl  l ^ ^ may  b°  eft  ’ the  original  tissue  softens 
leucocytes  ;'^Teu  ocv  s , T?  °°fUpied.  b?  closely-packed  crowds  of 

turn  degenerate  and  hoc  " collt<lct  " lfcl1  t,le  irritating  dead  tissue  in  their 
“ orate,  and  becoming  granular  and  losing  their  adhesion,  are  separated 
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from  each  other  by  the  serous  exudation  from  the  neighbouring  vessels,  and 
thus  pus  is  formed  and  the  process  of  separation  is  completed.  When  this  has 
taken  place  a surface  is  left  covered  superficially  by  a uniform  layer  of  closely 
packed  cells  derived  from  the  white  corpuscles  which  have  migrated  from  the 
vessels.  Such  a surface  is  a simple  ulcer.  The  dead  tissue  which  acted  as  a 
foreign  body  being  removed,  if  no  further  source  of  irritation  be  present,  the 
surrounding  tissues  recover  from  their  impaired  vitality,  the  inflammation 
subsides,  migration  ceases,  and  the  process  of  repair  commences.  This  process 
will  be  described  in  the  next  chapter  with  repair  in  general. 

■Ulceration,  as  it  occurs  from  the  inoculation  of  a specific  poison,  as  in  the 
example  of  the  soft  chancre  before  given,  differs  in  no  respect  from  that  just 
described,  except  that  at  no  time  is  there  a visible  piece  of  dead  tissue  cast  oil, 
and  that  the  irritant  which  causes  the  process  is  developed  persistently  in  the 
discharges,  and,  unless  it  be  in  some  way  destroyed,  may  continue  to  maintain 
the  destructive  process  almost  indefinitely.  It  is  evident  that  if  the  irritating 
virus  developed  in  the  sore  is  of  sufficient  intensity,  it  may  cause  death  of  the 
tissues  before  the  process  of  absorption  of  the  original  structures  and  substitu- 
tion of  a mass  of  leucocytes  for  them,  has  had  time  to  be  completed.  It  is 
under  these  circumstances  that  ulceration  merges  into  spreading  gangrene,  the 
tissues  no  longer  appearing  to  melt  away  in  the  liquid  discharges,  but  remain- 
ing as  a soft,  partially  disintegrated  slough  on  the  surface  of  the  sore. 

The  process  of  formation  of  an  ulcer  in  skin  which  has  long  suffered  from 
chronic  inflammation  has  been  well  described  by  Billroth..  “ Let  us  suppose,” 
he  says  “ that  we  have  a chronic  inflammation  of  the  skin  of  the  leg,  say  ou 
the  anterior  surface  of  its  lower  third.  The  skin  is  traversed  by  dilated 
vessels,  hence  it  is  redder  than  normal ; it  is  swollen,  partly  from  serous, 
partly  from  plastic  infiltration : and  it  is  sensitive  to  pressure.  Wandering 
cells  are  infiltrated,  especially  in  the  superficial  parts  of  the  cutis : this  renders 
the  papilla!  longer  and  more  succulent  ; the  development  of  the  cells  of  the 
rete  Malpighii  also  becomes  more  plentiful,  and  its  superficial  layers  do  not 
pass  into  the  normal  horny  state  ; the  connective  tissue  of  the  papillary  lay  ei 
is  softer,  and  becomes  partly  gelatinous.  Now,  slight  friction  at  any  point 
suffices  to  remove  the  soft,  thin,  horny  layer  of  the  epidermis.  This  exposes 
the  cell-layer  of  the  rete  Malpighii ; new  irritation  is  set  up,  and  he  result  is 
a suppurating  surface,  whose  upper  layer  consists  of  wandering  cells,  the  lower 
of  greatly  degenerated  and  enlarged  cutaneous  papillae.  It  at  this  stage  the 
part  were  kept  at  perfect  rest,  and  protected  from  further  irritation,  the  epi- 
dermis would  he  gradually  regenerated,  and  the  still  superficial  ulcei  wou 
cicatrize.  But  usually  the  slight  superficial  wound  is  too  little  noticed,  it 
exposed  to  new  irritations  of  various  kinds  ; there  are  suppuration  and  mo  Lo- 
cular destruction  of  the  exposed  inflamed  tissue,  then  ot  the  papiUne,  and  t re 
result  is  a loss  of  substance  which  gradually  grows  deeper  and  wider  . the 

1S  causes.— conditions  essential  to  ulceration  arc  1.  An  irritant  acting 
on  a limited  portion  of  the  living  tissues  with  sufficient  intensity  to  cause  the 
stao-e  of  retarded  flow  in  the  vessels  with  abundant  migration  of  the  white 
corpuscles,  culminating  in  stasis  and  death  in  the  parts  mostly  directly  acted 
on  9 A persistent  action  of  the  irritant  for  a sufficient  tunc. 

We" have  before  seen,  in  the  Chapter  on  Inflammation  and  Suppuration 
that  the  effect  produced  on  a living  tissue  by  an  irritant  depends  paitly  on 
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intensity  of  the  irritant  itself;  and  partly  on  the  power  of  resistance  of  the 
tissues,  or,  in  other  words,  their  degree  of  vitality.  Consequently,  the  causes 
of  ulceration,  like  those  of  inflammation  in  general,  are  divided  into  Pre- 
disposing, or  those  which  render  the  tissues  liable  to  suffer  severely  from 
injurious  influences  by  impairing  their  vitality;  and  Exciting,  or,  in  other 
words,  the  injurious  influences  themselves. 

Predisposing  Cause.— Everything  that  acts  as  a predisposing  cause  of 
inflammation  is  also  a predisposing  cause  of  ulceration  (see  page  159),  and  the 
following  may  be  mentioned  as  amongst  the  most  important.  They  are 
chiefly  conditions  that  interfere  in  some  way  with  the  nutrition  of  a paid.  A 
feeble  circulation,  such  as  often  exists  in  the  lower  limbs,  in  the  aim  of  the 
nose,  and  in  newly  formed  or  recently  cicatrized  tissues,  predisposes  to  the 
formation  of  ulcers.  As  age  advances,  nutrition  becomes  impaired  and  the 
circulation  less  active,  and  slight  causes  suflice  to  lead  to  disintegration  of  the 
structure  of  a part.  Hence  we  commonly  see  ulcers  of  the  legs  in  elderly 
people,  more  particularly  amongst  the  poorer  classes,  arising  from  slight  irrita- 
tion or  pressure.  Parts  cut  off  from  connection  with  a healthy  nerve-centre 
ulcerate  readily,  as  the  nates  in  paraplegia. 

Tissues  that  have  been  passively  congested  for  a long  time  are  apt  to  inflame 
under  the  influence  of  some  trifling  exciting  cause,  and  to  run  rapidly  into 
ulceration,  ibis  usually  commences  in  the  centre  of  the  part,  where  the 
nutiition  is  lowest ; here  a small  sore  forms,  which  exudes  thin  unhealthy 

?n  ’nTd  ?Pldly  ! S-  So  Ion°  as  the  sore  is  inflamed,  it  continues  to 
p cad,  anc.  reparation  cannot  take  place.  In  some  cases  in  which  from  the 

:^:ie7ZV-:  ^ hr beeu  ^ ^ exciting  ££  “ 

siflficient  to  give  rise  to  ulceration  may  be  so  slight  as  to  escape  detection 

. "S,  '?  6SpeclaIly  marked  m scrofula,  scurvy,  and  syphilis.  In  some  forms  of 
scrofulous  and  syphilitic  ulceration  the  process  resembles  in  many  respects 

a solid  mss^fA ,ulcerafclon~tIle  chronic,  inflammatory  products  first  forming 
l^eTanc  ^ like  a fc™ur,  which  ultimately 

a raw ^ surLJ  whfrHl  a’  f*  is  dischar§'ed  superficially,  leaving 

foiio,; f“n-  Ti“  «***£ 

cases  the  actbn  of tt  trLit  ™ ^ 18  ^ taki^  P1^.  In  “such 
tissues  so  rapid  that  the  mio-- 1 ■ ^ S°  acidc’  aud  ^ie  destruction  of  the 
the  original  structures  before  flici  Tf  !!■ S ma^  uofc  daYe  completely  displaced 
spoilt  tissues  are  then  to  be  found  "in  the  !°U  °C?l!vf'  Microscopic  shreds  of  the 
cells  and  assumes  often  the  f r rpns’  which  contains  fewer  genuine  pus- 
broken  up  red Zorn 1 fr  ?h  r ^ br0wnish  flaid-  discoloured  by  the 
irritant  disintegrating  layer  of  tissue.  When  the 

mg  them  rapidly  before  ■lnv'.vt  pCnctlatGS  lnto  fcbc  surrounding  parts,  dcstroy- 
layers  of  disorganised  tissife  r ens.lve  nngration  has  had  time  to  take  place, 
von.  x.  ganiSed  tlssuc  constituting  “sloughs  ” are  formed,  which  com- 
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pletoly  cover  the  surface,  and  the  discharge  may  he  merely  serous  fluid,  scarcely 
turbid  with  cells.  The  whole  process  thus  merges  into  gangrene.  No  sharp 
line  can  be  drawn  between  spreading  gangrenous  inflammation  and  ulceration, 
and  we  call  the  intermediate  conditions  by  such  names  as  sloughing,  gangrenous 
or  phagedtenic  ulceration. 

2.  In  parts  which  have  long  suffered  from  chronic  inflammation,  slight 
mechanical  and  chemical  causes  give  rise  to  ulceration. 

8.  Ulceration  sometimes  commences  in  the  crypts,  or  follicles,  which  open 
on  mucous  surfaces,  as  a consequence  of  catarrhal  inflammation,  with  accumu- 
lation of  secretion  within  their  cavities.  It  leads  to  the  formation  of  circular 
depressed  ulcers. 

4.  In  some  general  diseases,  accompanied  by  the  formation  of  vesicles  or 
pustules  on  the  cutaneous  surface,  ulcers  may  be  left  when  they  burst  and  dis- 
charge their  contents,  as  in  small-pox,  pemphigus,  syphilitic  rupia,  and  occa- 
sionally in  chicken-pox. 

5.  Any  injurious  influence,  whether  chemical  or  mechanical,  which  causes 
the  death  of  a part,  necessitates  the  occurrence  of  ulceration  for  the  separation 
of  the  dead  tissue,  and  the  sore  so  left  is  an  ulcer.  Long-continued  pressure  is 
a common  cause. 

G.  In  some  specific  cases,  as  before  stated,  ulceration  is  preceded  by  the 
formation  of  a morbid  growth,  as  a syphilitic  gumma,  tubercle,  or  a malignant 


tumour. 

Situation. — Ulcers  may  be  situated  upon  any  part  of  the  cutaneous  surface 
as  the  result  of  loss  of  substance  from  wound  or  other  injury.  Syphilitic  or 
strumous  ulcers  may  appear  on  almost  any  part  of  either  the  skin  oi  the 
mucous  membranes,  but  they  most  frequently  occur  in  particular  situations  a> 
on  the  penis,  lips,  tongue,  or  rectum.  Of  all  forms,  however,  perhaps  the  most 
common  with  which  we  have  to  deal,  is  the  simple  ulcer  of  the  leg,  so  common 
in  hospital  out-patients’  rooms,  and  amongst  the  poorer  classes  generally.  The 
lower  half  of  the  leg  is  the  usual  seat  of  these  simple  ulcers,  the  skin  of  that 
part  being  much  exposed  to  mechanical  violence,  and  very  prone  to  congestion, 
from  position,  from  varicose  veins,  and  from  its  great  distance  from  the  centre 
of  circulation.  In  advanced  life,  moreover,  degenerative  changes  in  the 
arteries  of  the  leg  obstructing  the  flow  of  blood  are  very  common.  I leers 
that  once  form  here  are  slow  in  healing,  and  very  liable  to  recur,  because  the 
conditions  that  led  to  their  formation  may  still  exist ; also  there  is  often  but  a 
very  thin  layer  of  subcutaueous  fat  between  the  skin  and  the  tibia,  and, 
consequently,  there  is  a great  tendency  for  the  under  surface  of  the  scar  to 
adhere  to  the  bone. 

General  Treatment  of  Ulceration. — In  the  Local  Treatment  of 
ulceration,  the  Burgeon  must  be  guided  by  the  special  conditions  presented  by 
the  ulcer,  which  will  be  described  presently  ; but  there  are  some  points  uhicli 
demand  attention  in  all  cases.  1.  Every  source  of  irritation  which  could 
cause  inflammation,  or  maintain  it  if  present,  must  be  carefully  removed  ; for 
while  inflammation  is  present  no  proper  reparative  action  can  go  on.  thus, 
if  the  ulceration  be  due  to  the  presence  of  a specific  poison,  as  m the  case  of  a 
soft  chancre,  this  must  be  destroyed  by  antiseptic  or  caustic  applications.  In 
simple  sores  the  surface  must  be  preserved  from  friction,  the  part  must  be  kept 
at  rest  and  the  decomposition  of  the  discharges  must  be  prevented  by  proper 
applications.  2.  The  circulation  must  be  maintained  in  a normal  state,  both 
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congestion  and  local  anaemia  being  guarded  against ; as,  without  a normal 
supply  and  a sufficiently  rapid  change  of  blood,  the  growth  of  the  reparative 
tissue  cannot  take  place.  Constriction  by  excessively  tight  dressings  must 
therefore  be  avoided,  and  the  part  must  be  placed  in  such  a position  as 
will  favour  the  return  of  blood  from  it.  3.  Proper  local  applications  adapted 
to  the  nature  of  the  case  must  be  employed,  conjoined  with  uniform  pressure, 
to  support  the  dilated  and  weakened  vessels  of  the  part. 

The  Constitutional  Treatment  must  be  carefully  attended  to.  Unless 
this  be  done,  the  best  regulated  local  plan  may  be  employed  in  vain.  Attention 
to  the  digestive  organs,  and  improvement  of  the  constitution,  if  it  be  strumous 
oi  syphilitic,  v ill  do  more  in  these  cases  than  any  other  means  can  accomplish. 
The  nutrition  of  the  patient  requires  due  care. 


VARIOUS  FORMS  OF  ULCER. 

lien  ulceis  occur  in  the  skin,  as  the  result  of  non-specific  disease  they 
may  be  arranged  under  the  following  heads  : the  Healthy , the  Weak  • the 
Indolent ; the  Irritable  ; the  Inflamed  ; the  Phagedamic  or  Sloughum  ; the 
v aiicose  ; and  the  Haemorrhagic.  Besides  these  varieties,  each  of  which  is 
marked  by  distinct  characteristics,  various  other  forms  of  ulceration  dependino- 
on  specific  causes,  as  the^  Syphilitic,  Scrofulous,  Lupoid,  Cancerous,  &c„  are 
met  with  all  of  which  will  be  treated  of  under  their  respective  Chapters. 

he  varieties  presented  by  ulcers  are  by  no  means  dependent  on  local  con- 
toons  merely .though  these  influence  them  flatly,  but  are  in  a great  measure 
memo  to  constitutional  causes.  Indeed,  the  aspect  of  the  nicer,  and  the 

the  state  ofhmIH™1 fTfi  iU,d  °f  'Iis:h‘“-'J'  8re  excellent  indications  of 
fte  j“j  cliseare  g conclitio"  °f  "s  ■»  of 

uofats8!"?7 The™  ulc“  "’'"‘re17,  ” haTe  t0  Paf  ‘o  the  following 

ot  tie  »re  j rft.1  The  ed“es  »f  ««  80  re-  3.  The  surface 
0.  Pain°and  tenewt  **  »f  1 * 

Ovulating  Sone.-This  may  be  considered  the  type  of 

seed.  The  l >ase  of  the  sorp  is  -,>C1  ’’'p  adout  as  lar8e  as  half  a mustard 

as  bones  or  fascia;  The  rh\ri  ’ aU  ■?i°  ac  ,iereut  to  deep-seated  structures, 
thick,  creamy  HudabTe^  OTdi™7  circumstances,  be 

irritation,  it  may  be'  made  in  U ^ caicud7  excluding  every  source  of 
is  absolutely  no  Fain  or  7 wiT™  \™VG,0V  less  serous  character.  There 
cases  to  brino-  the  other  for  nesfl-  . fc  is  the  object  of  our  treatment  in  all 
Treatment  ~h  H * °f  ^ mto  fcbis  Condifciaa- 
treatment  should  be  as  ,°f  tlie  Wealthy  granulating  sore,  the 

a bandage  usually  eVnhli  L -T  fossld  e ; ^ater-dressing  and  the  pressure  of 
employed,  it  2 l S 1 ° °1Catrize'  « simple  water-dressing  bo 

offensive  from  putrefaction  "gW  tlmCS  a day’  otherwise  it  will  become 

putictaction.  Water-dress. ng  is  thus  applied  : a piece  of  lint 
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exactly  the  size  of  the  sore  is  moistened  with  water,  and  put  on  the  surface  ; 
over  this  must  he  placed  a piece  of  oiled  silk  or  thin  gutta-percha  tissue,  over- 
lapping the  lint  in  all  directions  for  about  one-eighth  of  an.  inch.  If  the 
smallest  corner  of  the  lint  projects  beyond  the  oiled  silk  and  comes  in  contact 
with  the  bandage,  the  dressing  will  speedily  become  dry  and  stick  to  the  sore. 

In  order  that  putrefaction  of  the  discharges  may  be  prevented,  a point  of 
very  great  importance  where  many  wounded  are  crowded  together,  some  anti- 
septic should  be  mixed  with  the  water  in  which  the  lint  is  soaked.  Perhaps 
the  best  of  all  antiseptics  for  this  purpose  is  boracic  acid,  which  should  be 
used  as  a concentrated  solution  (p.  194).  Carbolic  acid  solution  (2  per  cent.) 
has  the  great  disadvantages  of  being  irritating  when  first  applied,  and  as  the 
acid  becomes  volatilised  by  the  heat  of  the  body  it  soon  becomes  inefficient. 
Boracic  acid  lint,  wetted  with  the  lotion,  may  be  applied  to  foul  sores  in  the 
same  way  as  ordinary  wet  dressing  ; when  the  sore  becomes  perfectly  healthy  and 
free  from  decomposition,  its  surface  may  be  protected  from  the  direct  action 
of  the  antiseptic  by  covering  it  with  the  protective  green  oiled  silk  dipped  in 
the  lotion  before  being  applied  ; over  this  the  boracic  acid  lint  may  be  placed 
either  wet  or  dry  to  absorb  the  discharge.  Another  excellent  application  to  a 
healthy  ulcer  is  the  boracic  acid  ointment  spread  on  thin  muslin,  the  whole 
being  dipped  in  the  lotion  to  make  it  apply  itself  smoothly  before  being  put 
on  the  sore  ; over  this  may  be  placed  a pad  of  salicylic  silk  or  wool  to  catch 
the  discharge,  and  the  whole  secured  by  a bandage.  Boracic  acid  is  a sorne- 
what  feeble  antiseptic,  and  must  be  changed  at  least  once  a day.  If,  from 
any  reason,  it  may  be  considered  desirable  to  dress  the  sore  less  frequently,  a 
more  lasting  dressing  may  thus  be  applied  ; wash  the  sore  and  the  surrounding 
skin  well  with  a solution  of  carbolic  acid  (1  in  40)  ; put  on  a piece  of  the  pro- 
tective green  oiled  silk,  completely  covering  the  raw  surface,  and  then  apply 
the  carbolic  gauze  dressing,  as  described  in  the  treatment  of  abscess  (p.  24<). 
If  economy  be  of  consequence,  one  layer  of  gauze  may  be  applied  to  keep  the 
leg  clean,  over  this  may  be  placed  a thick  pad  of  carded  oakum,  and  the  whole 
covered  by  a common  bandage.  If  the  carbolic  acid  gauze  irritate  the  skin,  its 
place  may  be  taken  by  eucalyptus  gauze,  or  when  cheapness  is  of  less  con- 
sequence, the  part  may  be  enveloped  in  a sheet  of  iodoform  wool  By  any  of 
these  modes  of  antiseptic  treatment  it  is  possible  to  get  the  ideer  in  so  cleau  a 
state,  and  so  far  to  diminish  its  discharge  that  it  shall  not  be  necessary  to 
change  the  dressing  more  than  once  a week.  It  will  be  observed  that  the 
object  of  these  modes  of  dressing  is  to  protect  the  sore  from  every  possible 
source  of  irritation,  including  not  only  the  acrid  products  of  putrefaction,  but 
also  the  antiseptic  agent  which  is  employed  to  prevent  decomposition.  Some- 
times, however,  as  has  already  been  stated,  the  healing  process  is  retarded  or 
arrested  in  consequence  of  the  extent  of  the  ulcer.  In  such  cases,  the  trans- 
plantation of  cuticle  will,  by  affording  centres  of  cicatrization,  expedite  the  cure. 

Whatever  mode  of  treatment  be  adopted,  if  the  ulcer  be  on  the  leg,  rest  m 
bed  with  elevation  of  the  limb  has  more  influence  than  any  other  condition  in 

hastening  the  cure.  . . , 

Transplantation  of  Cuticle.-It  has  long  been  known  to  Physiologists  and 

to  Surgeons,  that  portions  of  the  tegumentary  structures,  when  completely 
detached  and  transplanted  to  other  parts  of  the  surface  of  the  body,  occa- 
sionally retain  their  vitality,  and  grow  where  they  have  been  inserted. 

The  experiments  of  John  Hunter  on  the  transplantation  of  teeth,  and  of  the 
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cock’s  spur,  the  experiments  of  Aberncthy  on  the  same  subject,  the  adherence 
and  continued  growth  of  a freshly  separated  portion  of  the  nose  or  chin,  the 
transplantation,  by  Buenger,  of  a piece  of  the  skin  of  the  thigh  on  to  the  face 
for  the  formation  of  a new  nose,  and  the  observation  of  Walt  her  that  the 
button  of  bone  removed  by  a trephine,  if  re-inserted,  will  contract  adhesions 
again— all  prove  the  fact  that  freshly  separated  parts,  if  immediately  re-applied 
to  a raw  surface,  may  contract  adhesions  to  it.  But  it  was  reserved  for  Re 
verdin  to  show  that  cuticle,  if  transplanted,  might  be  employed  as  an  agent  in 
the  cicatrization  of  granulating  surfaces.  This  observation  was  as  interesting 
in  its  scientific  aspect,  as  it  was  full  of  promise  in  its  application  to  plastic 
surgery;  and  it  has  been  found  of  great  value  in  facilitating  the  hcalim-  of 
large  ulcerated  surfaces.  0 

The  growth  of  new  epithelium  over  the  surface  of  a sore  takes  place  from 

S at  'tS11Uargm  ; and  Eeverdin  showed  that  by  planting  small 

ets  ot  fleshly  separated  cuticle  on  the  granulating  surface,  each  can  be  made 

01,m  a °enfclje  tor  the  development  of  new  epithelium,  which,  spreading  in  all 
directions,  coalesces  with  that  growing  from  the  surrounding  skin,  and  thus 
covers  the  sore  rapidly  with  a new  cuticle.  The  covering  of  the  surface  with 

tion  0 1 tl  o’  hTT’  I0"17  " Part  °f  the  Process  of  cicatrization,  the  eolith 
on  of  the  gianulation-tissue  and  its  development  into  fibrous  tissue  formino- 

t\tTtlTt  FreSS-.  ,The  h°Pes  fchat  ™ entertaineerrone  "me8 

exlste  *fo  “m'tTi Al Clltl  of  the  which  causes  such 

but  im;e“Seie  The°pi  prevented,  have  been 

amounts  to  little  more  than  dressing  the  sore  with  Aicl/ifWl  CnSeS 

Z Sr^VSCentTi  t““m  ^ 

h trx  “ “ ? “ 5 

process  of  healinv  Mm-eW  n 6 Prockced  by  the  natural 


!1Se  m Promoting  the  healing 


°f  large  sores ; and  probably, 


in  some  cases 


Ss  am^m  1 UOt  P1'eVent  SUbS6^fc  oonSoibes 

some  sound  part  of  the^y—^oXidif  'the8  • A piece  of  skiu  011 

size  of  an  oat  or  a split  pea  is  m„,i1Pri  t t ’ for  instance— about  the 
off  with  curved  scissors  The  wbnl  n !'J  a Pair  °f  forceps,  and  snipped 
rated,  but  merely  the  c ticl^  tw  f tttTi  °f  sk,'U  ”ecd  *>*  ^ ^pa- 

tme  skiu,  so  as  fust  to  taw  blood  Sp  n ^ papi11^  ^ of  the 
is  almost  painless.  The  little  f ^ °Pfafclorb  when  properly  performed, 

'I-vnward s o,  fcCtcc 7^,'"“'  h "ith  «» 

“'f:-  ' - ■ • ’ G SlUtace  01  fche  nicer,  covered  and  retained  in 


dws'  t'Tl !l  StVif  °^isin8lilss  plaster, 
nays,  at  the  end  of  which  time 


T 1 vyv.1.  11,1  IV  L 

- — v„u  m u-nifh  a - , , ,s  EE  undisturbed  for  about  four 

speedily  becomes  the  centre  of  n I ' , ,e  found  fco  ke  adherent  ,•  and  it 
widening  circle,  until  it  a ,7 • Process>  which  spreads  in  a gradually 

from  the  circumference  of  the  so!- SC  . mt0  tde  epithelial  growth  proceeding 

the  surface  is  rapidly  covered  "'m  °fcber  transplanted  islets ; and  thus 
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It  frequently  happens  that  by  the  third  or  fourth  day  the  giaft  has  enthely 
disappeared,  hut  becomes  again  recognizable  a few  days  after.  This  is  due  to 
the  desquamation  of  the  opaque  corneous  layer  of  the  transplanted  cuticle 
leaving  only  the  thin  transparent  Malpighian  layer  behind  ; the  re-appearance 
of  th engraft  takes  place  as  soon  as  sufficient  new  epithelium  has  grown  to  be 

again  opaque.  „ . 

The  adhesion  of  the  graft  is  very  greatly  facilitated  by  some  form  ol  anti- 
septic dressing.  Perhaps  the  best  is  as  follows  : if  the  sore  be  not  aseptic 
dress  it  every  four  hours  with  boracic  acid  lint  moistened  with  a concentrated 
solution  of  boracic  acid.  In  about  forty-eight  hours  the  sore  will  be  abso- 
lutely free  from  any  septic  matter.  Then  apply  the  grafts,  covering  each  with 
a piece  of  “ green  protective  ” oiled  silk,  and  dress  the  sore  with  a thin  layer 
of  boracic  acid  ointment  spread  on  muslin  and  dipped  in  the  boracic  acid 
solution  before  being  applied.  Over  tins  again  must  be  placed  a thick  layer 
of  iodoform  cotton  wool,  or  salicylic  wool  or  silk,  and  the  dressing  may  then  be 

left  undisturbed  for  four  days.  _ . , 

For  the  success  of  this  little  operation,  it  is  necessary  that  the  gianulatin0 

surface  on  to  which  the  transplantation  is  made,  be  a healthy  one  ; that  it  be 
not  the  seat  of  specific  disease  of  any  kind  ; and  that  the  process  of  C'catiiz.i- 
tion  have  commenced  at  its  edges.  The  piece  of  transplanted  skm  should  be 
tenderly  handled,  and  at  once  applied  and  retained  by  moderate  piessuie 
placing  it  in  its  new  position,  it  is  well  that  the  granulations  be  uot  b msed 
so  as  to  be  made  to  bleed,  which  would  be  fatal  to  success.  It  is  be  a to 
apply  several  small  grafts  of  skin  than  one  large  one  ; each  new  graft  actin  as 
/centre  for  the  growth  of  epithelium,  and  the  process  going  on  more  rapidly 

from  several  small  centres  than  from  one  large  one.  , 

When  many  grafts  are  required,  and  especially  if  the  patient  be  old  0 
nervous  it  may  be  convenient  to  obtain  some  from  another  person.  It  must 
not  be  forgotten  that  syphilis  may  be  communicated  in  this  way  11  the 
are  taken  from  a person  suffering  from  that  disease  m its  active  stage.  Deube 

ZolL  a case  in  which,  to  repair  great  loss  of  skin  from 

•in  oldman  grafts  were  taken  from  his  son.  The  treatment  uas  appaien 

successful,  and  complete  healing  took  place,  but  soon 

formed,  and  the  whole  scar  was  destroyed.  Roseola  appeared  ten 

first  graft  was  applied,  and  was  followed  by  mucous  tubercles  ^he  moot 

The  son  was  found  to  have  condylomata  about  the  anus,  and  had  suffered 

eighteen  months  before  from  a hard  chancre.  , potions 

Weak  Ulcer.— This  most  commonly  occurs  from  emollient  applicatior 

having  been  continued  too  long,  and  especially  from the: ^SteaU  rfc  and 
It  differs  from  the  healthy  sore  only  in  the  edges  wanting  the  ^eahi) g hue,  ana 

in  the  surface  being  raised  above  the  surrounding  s'ln  ^ y * 

granulations,  with  a semi-transparent  appearance  about  on.,  = 

in  largo,  exuberant,  gelatinous,  reddish-look, ng  masses  abotc  the 
sore  These  high  granulations  have  a feeble  v.tahty,  and  readily  slough. 

form  0/  ulcer  consists  in  keeping  the  part  elevated 

and  carefully  bandaged,  and  applying  an  S Lh 

■m  the  “red  wash,”  or  a weak  solution  of  the  suipnatc  01  “Pi*-  . 

is  prepared  wjcoi'ding  to  the  Mowing  fonmda  ;-Snlph^  of  - , en^ 
grains ; compound  tincture  of  lavender,  two  drachm. , uatei,  e,0ht 
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It  will  be  found  a most  useful  application.  The  granulations  may  also  be 
touched  from  time  to  time  with  nitrate  of  silver. 

Indolent  or  Callous  Ulcer.— This  is  always  very  chronic.  It  is  situated 
on  the  outer  side  of  the  lower  extremity,  between  the  ankle  and  calf;  and  most 
frequently  occurs  in  men  about  the  middle  period  of  life.  The  surrounding 
slcin  is  congested,  and  usually  presents  the  appearances  indicative  of  long  con- 
tinued passive  hypffitemia,  being  frequently  darkly  pigmented  and  always 
indurated.  The  induration  affects  the  subcutaneous  areolar  tissue  which  is 
solid  and  brawny,  and  firmly  fixed  to  the  subjacent  fascia,  or  in  some  cases 
even  to  the  bone.  There  is  a total  loss  of  elasticity,  both  in  the  skin  and  sub- 
cutaneous tissue.  The  epidermis  is  often  scaly  and  desquamates  in  laro-e 
flakes.  In  many  cases  the  cause  of  the  mischief  will  be  found  to  be  varicose 
veins,  which  have  given  rise  to  chronic  congestion  of  the  skin.  The  edges  of 
the  sore  are  often  irregular;  they  are  hard,  elevated  considerably  above  the 
surface  of  the  sore,  and  sink  abruptly  into  it.  The  surface  is  either  smooth 
and  covered  with  a yellowish  layer,  or  irregular  and  formed  in  parts  of  pale 
badly  formed,  feeble  granulations.  The  laso  is  hard,  and  firmly  fixed  to  the 
subjacent  fascia  or  bone.  The  discharge  is  thin  and  sanious.  There  is  no 
pam  attending  this  ulcer,  and  its  surface,  which  often  attains  a very  laro-e  size 
may  usually  be  touched  without  the  patient  feeling  it.  ° ’ 

It  is  always  slow  tp  heal  for  contraction  forms  an  essential  part  of  the 
healing  of  a sore  ; in  the  callous  ulcer  the  rigidity  of  the  surroui  dino-  tis  e 
renders  contraction  almost  impossible.  - ssue 

. r^rca^m>d.  The  principle  of  treatment  here  is  to  soften  the  r 

tissues  and  depress  the  edges  of  the  sore  bv  nromotino-  .1,.  . ! smb°unding 

inflammatory  products  with  which  they  are  infiltrated  ° When  th*  °*  Chr°mC 

pBshsd  contraction  becomes  possible.  Ll  hca“  prl^ss  T1  LTiw 
effected  by  pressure.  t,  piogiess.  lkls  is  best 

An  old  and  very  efficient  plan  of  treatment  is  as  follows  The  hw™  1 
should  be  commenced  by  rubbino-  the  surface  nf  ti,0  1 j l c treatment 
congested  integument  uuth  nSe  o ?d  the  bounding 

three  or  four  layers  of  boracic  acid  lint  dipped  in  Lt'sXtion'of  ' T °* 
and  covered  with  oiled  silk  and  cotton  1 1 1 1 1 of  boraclc  acid 

every  four  hours.  ^ ' f ^ 

be  properly  strapped  on  the  plan  recommended  by  The  ft  T f ’ 

1 01  this  purpose  is  the  enmiritfm/m  ■ - , . , * I he  best  plaster 

resincc  is  added  to  make^it  sufficient  v ^’iTy0  Wucbsome  of  the  emplastrum 
should  be  cut  into  strips  131^  tbl8’  *P™d  upon  calico, 
mch-and-a-half  in  width  • the  centre  of  tl  Ceumcbes  ln  lengfch,  and  about  an 
on  the  side  of  the  limb’  ^ ^ ^ be  Iaid  smo°thly 

forward,  are  to  be  crossed  obliquely  over  it  ’ ° Strffirf/  ^ ^ bemg  bron8'llfc 
m this  way,  until  the  limb  is  coveml  fnv  „ r , 1 Stnp  mnst  be  applied 

and  below  the  ulcer.  If  the  sore  he  ' ! loanee  of  a couple  of  inches  above 
included  in  the  strappino-  pnf,h  of  • ankle>  tbis  Joint  should  be 

equal  degree  of  prciSre^whichmavlft  ° !P  aSfcer.  should  be  aPP]ied  with  an 
at  least  one-third  of  the  nrc  v en  bc  c°nsiderable,  and  it  should  cover 

l-^^cd  from  tils ^ Iimb  mnst 

more  evenly  if  it  i)C  WiU.  1 , , . be  plaster  will  bc  found  to  apply  itself 

ordinary  plan  of  using  dry  heat  ' ,C1I)8'  dlppcd  m bot  water  instead  of  the 

tins  plan  of  treatment,  the  edges  will  subside,  the  surface  of  the 
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sore  will  become  floricl,  and  granulations  yielding  abundant  discharge  will 
speedily  spring  up.  Much  of  the  success  of  this  plan  of  treatment  will  depend 
upon  the  close  attention  that  is  paid  to  it.  It  the  skin  be  irritable,  no  resin- 
plaster  should  be  used,  but  merely  the  soap  or  lead  ; and  the  plasters  should 
be  changed  at  least  every  forty-eight  hours.  If  the  discharge  be  very  abun- 
dant, small  holes  should  be  cut  in  the  strips  to  allow  it  to  escape.  \\  hen  by 
this  mode  of  treatment  the  edges  of  the  sore  have  been  brought  down,  and  the 
granulations  sufficiently  stimulated,  an  astringent  lotion  with  bandaging  may 
advantageously  be  substituted  for  the  piasters.  The  great  difficulty  in  carry- 
ing out  this  treatment  in  hospital  out-patient  practice,  in  which  the  patient  is 
usually  seen  only  twice  a week,  arises  from  the  foul  state  into  which  the  sore 
gets  in  the  intervals  of  strapping,  and  consequently  it  is  very  important  to 
employ  if  possible  some  antiseptic  mode  of  dressing.  In  order  to  do  this,  the 
first  necessary  step  is  to  disinfect  the  sore,  which  when  first  seen  is  usually 
very  foul.  This  is  by  no  means  so  easy  as  might  be  supposed.  It  can  be  done  by 
the  free  application  of  chloride  of  zinc  (gr.  20  to  5] ) , but  this  is  a cry  painful , 
another  plan  is  the  application  of  a hotboracic  acid  dressing  as  before  described, 
changed  every  four  hours,  for  two  days,  and  this  is  very  efficient  if  the  patient  can 
only  be  trusted  to  do  it.  Perhaps  the  best  plan  is  to  powder  the  whole  surface  of 
the  sore  with  iodoform  in  crystals  ; this  is  efficient,  simple,  and  as  a rule  painless. 
When  the  sore  is  quite  clean  it  may  be  dressed  as  follows  : apply  a small 
sprinkling  of  powdered  iodoform,  over  this  place  a piece  of  protective  green 
oiled  silk,  then  strap  the  limb,  heating  the  strips  of  plaster  by  dipping  them 
in  a hot  solution  of  carbolic  acid  (1  in  40),  then  apply  a carbolic  or  eucalyptus 
o-auze  bandage  from  the  foot  to  the  knee  to  protect  the  skin,  over  this  put 
a thick  pad  of  carded  oakum  to  absorb  the  discharge,  and  over  all  place  a 
common  calico  bandage.  The  improvement  that  results  from  this  treatment 

is  often  most  surprising.  . Ar  r 

Another  mode  of  applying  pressure  has  lately  been  introduced  by  martin,  01 

New  York.  It  consists  simply  in  the  application  of  a bandage  made  of  pure 
india-rubber,  free  from  sulphur.  The  bandage  is  applied  directly  to  the  sore, 
no  dressing  being  used  when  it  is  on.  It  is  worn  only  by  day;  and  at  night 
some  simple  dressing,  free  from  grease,  may  be  used.  The  bandage  is  thus 
applied  ; before  rising  from  bed  in  the  morning,  the  patient  rolls  the  bandage 
round  the  leg,  taking  care  not  to  pull  it  in  so  doing.  It  must  only  just  he 
smoothly  on  the  limb,  for  any  traction  might  seriously  impede  the  circulation. 
The  patient  now  rises  from  bed,  and  the  slight  increase  111  the  size  of  the  buffi 
from  gravitation  of  blood  into  it  tightens  the  bandage  sufficiently  to  make  it 
keep  its  position.  At  night  the  bandage  is  removed,  sponged  with  warm 
water,  and  hung  up  to  dry.  The  leg  must  also  be  carefully  washed,  and  the 
sore  may  be  dressed  with  some  simple  lotion.  The  only  inconvenience  of  the 
treatment  is,  that  from  the  obstruction  to  the  escape  of  the  perspiration, 
eczema  is  frequently  set  up.  This  is  best  treated  by  some  oxide  of  zinc 
powder  and  usually,  after  a short  time,  the  leg  seems  to  become  accustomed 
to  Tim  presence  of  the  bandage,  and  no  further  trouble  is  experienced  This 
treatment  is  usually  very  successful,  especially  111  cases  complicated  \ w 

^ Another  mode  of  treating  chronic  ulcers  is  that  which  was  recommended  by 
S^loSng  in  the  application  of  a blister  to  the  inducted  edges,  an  the 
surface  of  the  sore,  after  which  some  simple  dressing  is  used.  This 
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efficient,  but  if  the  sore  be  of  any  considerable  size,  it  is  possible  that  the  patient 
may  absorb  sufficient  cantharidin  to  cause  symptoms  of  poisoning. 

Irritable  Ulcer. — This  is  met  with  mostly  after  the  middle  period  of  life. 
It  is  usually  of  small  size,  and  situated  behind  one  or  other  malleolus.  The  sur- 
rounding shin  is  usually  purple,  slightly  indurated  and  sometimes  pigmented ; 
the  edges  are  slightly  raised,  very  irregular  in  outline,  and  present  no  signs  of 
healing.  The  surface  is  but  slightly  below  the  level  of  the  skin  ; it  is  either 
dark  purplish-red  in  colour  or  covered  with  a thin  slough.  The  base  is  but 
slightly  indurated.  The  discharge  is  scanty  and  thin.  The  pain  is  the  prin- 
cipal characteristic  ; it  is  exceedingly  great,  and  usually  worse  at  night,  thus 
preventing  sleep  and  seriously  disturbing  the  general  health.  In  fact,  such  an 
ulcer,  if  unrelieved,  may  bring  the  patient  into  so  exhausted  a condition  that 
death  may  occur  from  some  apparently  slight  ailment,  such  as  an  attack  of 
bronchitis.  Hilton  pointed  out  that  if  the  surface  of  the  sore  be  carefully 
touched  all  over  with  the  point  of  a probe,  one  or  more  spots  will  be  found 
most  acutely  tender.  This  is  due  to  the  exposure  of  a nerve-ending  on  the 
surface  of  the  sore. 


In  the  Treatment  of  this  ulcer,  we  must  attend  to  the  constitutional  as  well 
as  to  the  local  condition.  The  patient  should  be  put  upon  an  alterative  course 
of  medicine,  with  aloetic  purgatives,  and  some  sedative  at  bedtime  to  procure 
rest.  The  mode  of  topical  medication  which  I have  found  to  succeed  best,  is 
to  brush  the  surface  of  the  sore  and  the  surrounding  parts  from  time  to 
time  with  a strong  solution  of  nitrate  of  silver  (gr.  x to  31'.),  and  then  to 
keep  emollient  and  sedative  applications  applied  to  it,  such  as  lead  and  opium 
lotions.  If  this  does  not  succeed,  the  surface  of  the  sore  may  be  rubbed  with 
nitrate  of  silver  until  a distinct  slough  is  formed.  This  treatment  is  very 
painful,  and  may  require  an  anaesthetic ; but  the  smarting  soon  ceases,  and 
the  patient  will  often  enjoy  after  it  the  first  good  night’s  rest  he  has  had  for 
months.  Hilton  recommends  that  the  tender  spot  should  be  found,  and  a 
knife  or  lancet  point  passed  under  it,  so  as  to  divide  the  branch  of  nerve  pass- 

mg  to  it  This  treatment  is  often  successful,  and  is  less  painful  than  that  by 
nitrate  of  silver.  J 

.Inflamed  Ulcer.— This  is  characterized  by  redness,  swelling,  heat,  and 

The  edges  are  sharP cut.  The  surface  is  at 
lt.C  ark  red  aud  dryfrom  stasis  the  vessels  of  the  granulations,  but 

C°  I-  a n yeU0W  sl0Ugh-  The  base  is  swollen  and 
bloodv  11  surrounding  tissues.  The  discharge  is  serous  and  often 
bloody  In  the  most  acute  stage  the  surface  of  the  sore  may  be  dry  and 
covered  with  a thin  crust  or  scab.  It  arises  most  commonly  in  peopffi  who 
niv  0 excess,  and  is  not  unfrequently  associated  with  gout.  Any  sore  may 

ssbPeserzttt " aiici  *'rcd  to  b“mc 

bettor  for' b°th  general  and  local  As  a rule,  the  patients  are 
by  sub. Inti  g’  . 1 may  usuaUy  be  effected  by  a mercurial  pill,  followed 

few  days  If  ,,ma^a?sia,p>ss’  m,u's'on  of  quassia,  §i,  three  times  daily  for  a 
to  each  dose  I >C  Pu  -°outy ’ teu  cb’°Ps  of  vinum  colchici  may  be  added 

recumbent  n'nQ,,v°Ca  T,  10  md)  n.lus^  bo  elevated,  and  the  patient  kept  in  the 
relief  Hot  / l°n-’  (A  aPplications  will  be  found  always  to  give  the  greatest 

swelling-  AnnH^0  lomcutati0ns  usually  speedily  reduce  the  pain  and 
^ lei  excellent  application  is  the  following : acetate  of  lead,  5ss  ; 
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laudanum,  3ss  ; water,  to  3viij. ; pour  a small  quantity  of  the  lotion  into  a 
saucer  and  add  an  equal  quantity  of  boiling  water  ; moisten  with  this  diluted 
lotion  a piece  of  lint  of  sufficient  size  to  cover  the  whole  reddened  area  ; apply 
it  warm  and  cover  it  with  oiled  silk,  then  wrap  the  whole  part  in  a sheet  of 
cotton  wool.  We  thus  get  warmth  and  moisture,  with  a powerful  astringent 
and  sedative,  and  experience  has  shown  that  the  quantity  of  acetate  of  lead 
present  is  sufficient  to  prevent  any  decomposition  of  the  discharges.  If  pre- 
ferred, tincture  of  belladonna  may  be  substituted  for  the  laudanum. 

Sloughing  Ulcer. — When  not  specific,  this  is  an  increased  degree  of  the 
inflamed  variety,  usually  occurring  in  feeble  or  cachectic  states  of  the  consti- 
tution, and  generally  accompanied  by  a good  deal  of  fever.  The  surround  my 
shin  presents  an  angry,  dusky,  red  blush  ; the  edges  are  sharply  cut  ; and  the 
surface  is  covered  by  a greyish  slough.  The  discharge  is  serous : there  is  a 
sense  of  heat  and  pain,  and  the  inflamed  area  is  acutely  tender.  The  ulcera- 
tion, unless  arrested,  spreads  rapidly. 

Treatment. — The  general  health  must  be  improved  by  a nourishing,  but  un- 
stimulating' diet,  combined  with  the  use  of  tonics.  Opium  is  of  the  greatest 
value.  One  grain  should  be  given  twice  or  thrice  daily.  The  patient  must 
be  put  to  bed,  and  the  part  elevated.  If  the  surface  of  the  sore  be  \eiy  foul, 
it  may  be  sprinkled  with  iodoform,  after  which  hot  fomentations  must  be 
applied  to  the  whole  reddened  area.  As  the  inflammation  becomes  less 
acute,  the  warm  lead  and  opium  lotion  above  mentioned  may  be  applied,  and 
when  the  sloughs  have  separated,  aud  the  surface  has  become  clean,  the 
ordinary  treatment  of  a healthy  sore  must  be  adopted.  See  Chapteis  on 

Hospital  Gangrene.  . 

Eczematous  Ulcer. — This  term  is  applied  to  those  ulcers  in  which  the 
surrounding  shin  is  affected  by  eczema  ; it  is  red  and  at  first  covered  by  minute 
vesicles  ; these  burst,  and  a raw-looking  surface  is  left,  on  which  the  corneous 
layer  of  the  epithelium  is  wanting.  It.  discharges  an  abundant,  yellow,  serous 
fluid,  strongly  alkaline  in  reaction,  which  stiffens  any  linen  rag  which  may  be 
applied  to  soak  it  up.  The  ulcer  itself  presents  nothing  peculiar,  and  may 
assume  any  of  the  forms  already  described.  The  ulceration  may  arise  as 
a secondary  complication  of  eczema,  or  the  irritation  of  the  skin  by  the 
discharge  from  a badly  tended  ulcer  may  be  the  cause  of  the  eczematous 


eruption. 

Treatment,— The  boracio  acid  ointment,  prepared  with  vaseline  and  paraffin, 
will  usually  be  found  the  best  application  to  the  eczematous  ulcer.  If  there  is 
much  irritation,  it  can  often  be  allayed  by  the  addition  of  half  a drachm  of 
extract  of  belladonna  to  each  ounce  of  the  ointment.  Strict  cleanliness  is  at 
the  same  time  essential,  but  in  washing  the  limb  common  soap  must  never  be 
used  ; warm  water  alone,  or  with  a small  quantity  of  soft  soap,  will  be  found 
the  best  application.  If  the  patient  be  gouty,  the  usual  remedies  lor  gout 

must  be  administered.  „ , . , 

Varicose  Ulcer  derives  its  chief  characteristic  from  being  complicated 

with  or  dependent  upon,  a varicose  condition  of  the  veins  ot  the  leg.  In 
this  affection  of  the  venous  trunks  the  skin  gradually  undergoes  degeneration, 
becoming  brawny,  of  a purplish  brown  colour,  and  being  traversed  m al 
directions  by  enlarged  aud  tortuous  outaueous  veins  1 lie  ulcer  forms  at 
one  of  these  congested  spots,  by  the  breaking  down  of  the  already  degenerating 
tissue,  producing  a small  irregular  chasm  of  an  unhealthy  appearance,  and 
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varying  much  in  character,  being  sometimes  inflamed,  at  others  irritable  or 
doughy,  and  then  becoming  indolent.  One  of  the  most  serious  effects  of  this 
nicer  is  that,  by  penetrating  into  one  of  the  dilated  veins,  it  occasionally  gives 
rise  to  very  abundant  haemorrhage  ; the  patient  in  the  course  of  a few  seconds 
losing  a pint  or  two  of  blood.  The  haemorrhage  comes  chiefly  from  the 
proximal  side,  in  consequence  of  the  incompetence  of  the  valves  in  the  varicose 
veins.  It  may  be  readily  arrested  by  laying  the  patient  on  his  back,  elevat- 
ing the  limb,  and  compressing  the  bleeding  point  with  a pledget  of  lint  and 
a roller. 

The  Treatment  of  a varicose  ulcer  must  have  special  reference  to  the  con- 
dition of  the  veins  that  occasions  it ; no  local  applications  having  much  effect 
unless  the  pressure  of  the  column  of  blood  in  the  dilated  vessels  be  taken  off 
the  part.  This  may  be  done  by  means  of  a well-applied  bandage,  made  of 
clastic  material,  or  a laced  or  elastic  stocking  applied  to  the  leg,  so  as  to  keep 
up  uniform  pressure  upon  the  distended  vessels.  Martin’s  india-rubber 
bandage,  already  described  in  the  treatment  of  the  chronic  ulcer,  will  be 
found  especially  useful  in  the  treatment  of  this  form  of  ulcer.  It  has  the 
great  advantage  over  the  elastic  stocking  of  being  suited  for  application  over 
the  ulcer,  as  it  does  not  become  foul  by  use,  and,  moreover,  if  it  be  properly 
put  on,  the  pressure  is  more  uniform.  In  many  cases,  the  cicatrization  of  the 
ulcer  cannot  be  brought  about  by  these  modes  of  treatment ; or,  if  the  ulcer 
heal,  it  constantly  breaks  open  again  : or  haemorrhage  may  occur  from  a rup- 
tured vein  upon  its  surface.  Other  means,  which  will  be  described  in  a future 
chayttei,  must  then  be  taken  for  the  permanent  occlusion  of  the  varicose 
vessels.  As  this  procedure,  however,  is  attended  by  some  danger  from  the 
occasional  induction  of  phlebitis  or  erysipelas,  it  should  not  be  had  recourse  to 
unless  the  existence  of  one  or  other  of  the  conditions  just  mentioned  ur°'entlv 
calls  for  it.  0 J 

Haemorrhagic  Ulcer.  Ihis  is  a dark  purplish-looking  sore,  which  occurs 
in  women  suffering  from  amenorrhoea,  and  has  a special  tendency  to  ooze  blood 
about  the  menstrual  periods,  whence  its  name.  It  usually  partakes  of  the 
character  of  the  irritable  ulcer. 

Treatment— The  haemorrhagic  ulcer  requires  to  be  treated  by  constitu- 
tional means,  having  for  their  object  the  improvement  of  the  patient’s  general 
health  ; with  this  view,  the  preparations  of  iron  and  of  aloes  are  especially 


Ulcers  on  Mucous  Membranes. -Various  forms  of  ulcers  occur  upon 
mucous  membrane,  especially  those  of  the  throat,  rectum,  and  genital  organs 
As  these,  however  are  commonly  specific,  they  will  be  described  hereafter. 

\\  hen  ulcers  ol  the  mucous  membrane  are  not  of  a specific  character 
MameTm  fcheS'eueralaPpear“cee  characteristic  of  the  cutaneous  healthy,’ 
bem  ?ak  Vane,  f’  aiK  require  thc  t0Pical  applications  which  have 

dZ,u  T " 1 ‘°  thT  C0"ditious ' thoueh  generally  they  will 

nitrate  of  silyer.  ™p°-VmeUt  ol  <*  astringents,  especially  of  tiro 
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CHAPTER  VII. 


THE  PROCESS  OF  REPAIR. 

Having,  in  the  preceding  chapters,  described  certain  pathological  con- 
ditions in  which  interference  with  normal  nutrition  and  destruction  of  tissue 
form  the  most  prominent  features,  we  have  now  to  give  a summary  of  the  pro- 
cesses by  which  repair  takes  place. 

It  will  be  most  convenient  to  consider  repair,  firstly,  as  it  is  seen  in  the  process 
of  union  of  a simple  wound,  the  surfaces  of  which  can  be  brought  accurately 
in  contact  with  each  other  ; and,  secondly,  as  it  takes  place  in  wounds  in  which 
the  loss  of  substance  renders  this  impossible,  or  in  which  the  injury  is  such  that 
an  adherent  portion  of  dead  tissue  must  be  cast  oft  before  any  repair  cun  take 
place. 

Five  different  modes  of  repair  have  been  described  as  occurring  in  the  union 
of  incised  wounds.  1.  Immediate  union  or  direct  growing  together  of  the 
opposed  surfaces.  2.  Union  by  primary  adhesion,  through  the  medium 
of  a coagulable  exudation  from  the  opposed  surfaces.  8.  Scabbing,  in  which 
one  of  the  above  processes  occurs  beneath  a scab  formed  of  the  dried  dis- 
charges. 4.  By  granulation,  in  which  granulation-tissue  springs  up  from 
the  bottom  and  sides  of  the  wound,  and  eventually  becomes  covered  by  an 
epithelial  layer  ; and  5.  By  secondary  adhesion,  in  which  two  granulating 
surfaces,  being  placed  in  contact,  grow  together.  The  two  first  of  these 
methods  of  repair  are  included  under  the  term  “ union  by  the  first  intention,” 
and  are  confined  to  incised  and  punctured  wounds.  The  third  is  in  reality 
merely  an  accidental  condition  attending  union  by  the  first  intention.  The 
last  two  may  occur  in  incised  wounds  if  union  by  first  intention  fail,  and  a^e 
the  only  means  by  which  contused  and  lacerated  wounds,  with  some  rare 
exceptions,  have  been  known  to  heal. 

1.  Immediate  Union. — The  direct  growing  together  of  opposite  surfaces, 
“ without  any  intervening  substance,  such  as  blood  or  lymph,”  was  first 
described  by  James  Macartney,  of  Dublin,  in  the  year  1838.  He  was  led  to 
the  opinion  that  such  a process  occurred  by  the  observation  of  cases  in  vine  i 
all  the  coarser  signs  of  inflammation,  redness,  swelling,  heat,  and  pain,  with 
exudation,  were  wanting.  John  Hunter  had  believed  that  the  bond  of  union 
in  such  cases  was  the  extravasated  blood.  He  thus  described  the  process  as  he 
believed  it  to  occur.  “The  mouths  of  the  vessels  are  soon  shut,  either  by 
inosculation,  or  their  own  power  of  contraction,”  “ and  if  there  should  ic  any 
superfluous  extravasated  blood,  we  know  that  it  will  be  afterwards  absoi  >ci . 
The  blood  being  alive,  this  uniting  medium  becomes  immediately  a part  of  om- 
selves,  and  the  parts  not  being  offended  by  it,  no  irritation  is  produced.  1 he 
red  particles  are  absorbed,  and  nothing  but  the  coagulating  lymph  is  retained, 
which  being  the  true  living  bond  of  union,  afterwards  becomes  vascular. 
The  means  of  observation  in  the  time  of  John  Hunter  were  inferior  to  those 
of  Macartney,  yet  there  seems  little  doubt  that  his  description,  erroneous  as  it 
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is,  contained  far  more  truth  than  that  of  the  later  observer.  During  the  hist 
fifteen  or  twenty  years  the  means  of  studying  such  processes  have  been  greatly 
improved  ; and  there  can  now  be  no  doubt  that  such  a mode  of  union  as  that 
described  by  Macartney  never  takes  place.  It  is  impossible  to  make  a wound 
in  any  vascular  part  without  sufficiently  damaging  the  tissues  to  cause  a 
coagulable  exudation  to  take  place,  which,  mixed  with  wandering  cells,  forms 
the  first  bond  of  union  between  the  opposed  surfaces.  The  quantity  of  this 
exudation  may,  however,  be  so  small  that  it  can  be  recognized  only  in  micro- 
scopic preparations,  cut,  stained,  and  mounted,  according  to  the  modem 
methods ; and  it  is  not  surprising,  therefore,  that  it  escaped  the  notice  of 
former  pathologists. 

-•  Union  Primary  adhesion  (Paget),  primary  union,  union  by 
adhesive  inflammation  (Hunter),  or,  as  it  is  more  commonly  called 
Union  by  the  First  Intention,  is  that  form  of  union  which  occurs  without 
the  formation  of  pus,  and  in  which  the  accompanying  inflammation  is  purely 
traumatic,  being  strictly  limited  to  the  tissues  directly  injured  in  the  pro 
duct  ion  of  the  wound.  It  is  the  form  of  union  which  the  Surgeon  aims  at 
obtaining  m all  wounds  unaccompanied  by  extensive  loss  of  substance,  or  by 
such  a degree  of  injury  of  the  surface  as  to  cause  sloughing 

In  order  that  primary  union  should  take  place,  the  following  conditions  are 
necessary  : 1 That  the  wound  be  not  contused  or  lacerated  to  such  a decree 
as  to  cause  visible  sloughing  of  the  surfaces.  2.  That  the  patient’s  constitu- 
ent 111  a “hyS?atG-  8>  ^bafc  the  interposition  of  all  foreign  bodies  be 

foi  the  effusion  of  healthy  plastic  exudation,  or  to  make  it  snread  1 ' 

area  actually  injured  by  the  knife  1 beyond  the 

to  damage  the  exposed 

to  give  rise  to  the  process  of  inflammation.  Here  and 

cells  or  microscopic  layers  of  Hrwp  if-  n.  „ , , , , theie  111  individual 

sufficient  to  cause  actual  death  In  the  whole  o/tho^  6 the  daran®e  is 
wound  the  vitality  is  lowered  to  a rloo-m  « lmmedlafce  surface  of  the 
diately  beyond  this we  find  retarded  flow^vith  elmS  ff™  StasiS;  imme' 
migration  of  the  white  corpuscles  and  lK.vnlm  ?,  °f  !lcluor  sanguinis  and 
vascular  dilatation — the  degree  of  damn  • m again  is  an  area  of  simple 

from  the  parts  directly  touched  by  dl™hing  as  we  recede 

the  layer  of  tissue  thus  in  wf  \Z “ f^'^rmncnt.  The  thickness  of 
instrument  with  which  the  wound  V ai  1 ■'  Vflly  v 1 th  the  sharpness  of  the 
the  amount  the  °n*inal  vifca%  of  the  tissues, 

cold  air,  and  the  nature^ 0 fl  ,1 T WTld’  the  time  of  exposure  to 
but  in  most  cases  of  cleanlv  ieinica  ant (septic  that  may  be  applied  to  it  ; 
-Tic.  This  lfc  18  in  aU  ?r0babilifcy  micro- 

°f  tissue  before  alluded  to  merely  / ' 3 1S’  cxccl)fc the  microscopic  shreds 

to,  merely  temporary , and,  if  no  further  cause  of 
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damage  be  introduced,  it  will  pass  oft  in  from,  twelve  to  twenty-four  boms, 
when  all  the  phenomena  of  inflammation  which  occur  as  a consequence  of  it 
will  subside. 

This  being  the  condition  of  the  surfaces  of  the* wound,  the  early  phenomena 
of  union  by  first  intention  are  readily  explained  by  the  application  of  the 
description  of  the  process  of  inflammation  already  given.  Haemorrhage  is 
first  arrested.  In  the  larger  vessels  this  is  effected  by  artificial  means  to  be 
discussed  hereafter,  but  in  the  smaller  it  occurs  spontaneously.  The  mechanical 
stimulation  caused  by  the  cutting  instrument  causes  a contraction  of  the 
smaller  arteries  extending  some  little  distance  from  the  surface  of  the  wound, 
and  amounting  to  complete  or  almost  complete  closure,  and  thus  the  rapidity 
of  the  capillary  circulation  supplied  by  them  is  retarded,  and  its  force 
diminished.  Such  blood  as  finds  its  way  into  the  wounded  capillaries  when 
it  reaches  the  damaged  area  shows  the  phenomena  of  stasis.  The  red 
corpuscles  adhere  to  each  other,  and  to  the  wall  oi  the  vessel,  and  plug  its 
lumen,  and  at  the  most  damaged  part  where  the  vessel  is  divided  the  con- 
dition passes  on  to  definite  coagulation,  and  a small  adherent  clot  is  formed, 
which  closes  the  open  mouth  of  the  capillary.  The  contraction  of  the  arteries 
is  merely  temporary,  and  soon  passes  off,  giving  place  to  dilatation ; but  by 
the  time  this  takes  place,  the  clots  in  the  divided  capillaries  are  sufficiently 
firm  and  adherent  to  prevent  a recurrence  of  the  haemorrhage.  The  fulness 
of  the  vessels  resulting  from  the  arterial  relaxation  is  readily  observable,  and  is 
indicated  by  the  blush  of  redness,  with  slight  swelling,  always  seen  m the 
edges  of  a wound  a short  time  after  its  infliction.  This  redness  is  not  limited 
to  the  area  actually  injured  by  the  knife,  but  extends  to  some  distance,  often 
one  inch  or  more  from  the  edge  of  the  wound.  The  causes  of  this  extensive 
blush  of  redness  are,  firstly,  the  stimulation  of  the  sensory  nerves  consequent 
upon  the  wound,  which,  as  we  have  before  seen,  causes  vascular  dilatation  111 
the  area  supplied  by  the  nerves  acted  on  ; and  secondly  the  mechanica 
obstruction  to  the  circulation  caused  by  the  obliteration  of  the  v essels  divider 
in  the  wound.  The  blood-pressure  being  thus  increased,  while  at  the  same 
time  the  vitality  of  the  walls  of  the  vessels  has  been  lowered  or  suspended  in 
the  injured  area,  abundant  effusion  of  coagulable  exudation,  with  escape  of  a 
oreater  or  less  number  of  red  corpuscles  and  rapid  migration  of  the  white,  sets 
in  ■ and  the  exudation,  finding  a ready  way  by  the  open  lymph-spaces,  poum 
out  on  the  surface  of  the  wound.  Here  it  coagulates  ; the  fibrme  entangling 
innumerable  white  corpuscles  in  its  meshes  mixed  with  a jamb  e mium  er 
red  remains  adherent  to  the  surface,  while  the  serum  darldv  stained  wi  h led 
corpuscles,  drains  away.  It  is  seldom  in  the  present  day  that  an  opportunity 
is  obtained  of  watching  with  the  naked-eye  appearances  of  this  process,  as 
wounds  are  almost  invariably  closed  as  soon  as  possible  after  their  inffiction  ; 
but  formerly  many  Surgeons  left  wounds  open,  to  become  glazed  as  it  was 
did  before  bringing  them  together.  In  an  amputation  wound  treated  in 
thisway  the3 process  of  exudation  can  be  watched  ; drops  of  reddish  scram 
n umffiate  here  and  there  on  the  surfaces  of  the  flaps,  like  beads  of  perspira- 
tion  in  profuse  sweating  ; these  by  coalescence  with  others,  and  b\  giadua 
i reach  a certain  size,  and  then  trickle  off  the  surface  of  the  exposed 
=SoPs  of  rain  down  a window.  After  this  process  has  lasted  an 
hour  or  two,  th<5  surface  of  the  flap  begins  to  assume  a g lazed  appearance  the 
- Haze”  being  formed  of  the  coagulated  fibrin  mixed  with  corpuscles  as  above 
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described.  This  material,  to  which  in  the  present  day  the  term  “plastic 
exudation ” is  perhaps  most  conveniently  applied,  is  spoken  of  also  as 
“ coagulahU  lymph”  “inflammatory  lymph”  or  “ lymph.”  After  the  process 
has  continued  for  some  time,  the  scrum,  which  was  at  first  almost  as  red  as  pure 
blood,  becomes  almost  colourless,  and  diminishes  greatly  in  quantity.  The 
two  flaps,  being  now  covered  by  the  adhesive  plastic  exudation  or  lymph, 
adhere  to  each  other  readily  with  a certain  degree  of  firmness  if  brought 
together,  and  thus  a temporary  union  is  obtained,  which  provides  for  the 
perfect  rest  and  apposition  necessary  for  the  permanent  growing-together  of 
the  opposed  surfaces.  The  cessation  of  the  exudation  occurs  as&  soon  as  the 
damaged  tissues  recover  their  full  vitality.  The  plastic  exudation,  just  like  a 
blood-clot,  becomes  gradually  dryer  and  firmer  as  the  serum  drains  completely 
away  from  it.  Any  microscopic  shreds  of  tissue  which  may  have  been  killed 
outright  by  the  injury  become  imbedded  in  the  plastic  exudation,  and  are 
finally  absorbed  by  the  whndering  cells  without  causing  any  suppuration  or 
other  disturbance.  This  process  of  temporary  union  should  be  complete  at  the 
end  of  from  twelve  to  twenty -four  hours,  the  time  varying  with  the  size  of  the 
wound  and  the  amount  of  damage  done  to  the  tissues  in  its  infliction  or  in  its 
treatment.  If  the  surface  of  the  wound  be  washed  over  with  some  strono- 
antiseptic  solution  such  as  carbolic  acid  lotion  (1  in  20)  or  chloride  of  zinc 
§ls-  fo  1 oz.),  both  the  quantity  and  the  duration  of  the  exudation  will  be 
increased  ; but  even  then  it  should  practically  cease  at  the  end  of  twenty-four 
hours  In  large  irregular  wounds  in  which  it  is  impossible  to  obtain  perfect 
apposition  a small  quantity  of  serous  discharge  will  continue  to  escape  from 
thesm  faces  not  m contact,  a condition  which  must  necessarily  occur  in  all 

tlW  U™S  n0t  Pr0ri"  ^ ““  i-r-meLje  "‘ithehi 

A wound  m which  union  by  first  intention  is  taking  place  if  removed  at 

fc«d.f  taffll,.f.kora  and  examined  by  microscopic  Actions  ZLts 
the  following  appearances.  The  vessels  on  each  sir]/  if  i 1 ,.ese  ts 

change.  Between  thp  RiudWo  , , ceils  the  Parfc  show  no 

hemorrhage  was  arrested  before  the  surfaces  off  hi  In  h ?ie  caPllhlJ 
apposition.  ' °*  “ie  " ouud  were  brought  into 

tion,  resulting  from  the  damam  dLn't^i7  I?1011  is  m.ere1^  one  of  mflamma- 
wound  and  in  the  subsequent  nrorr  > w ° , "r  ,1SSU?S  during  the  infliction  of  the 

and  bringing  the  surfaces  together  AlTtlr sT ^ ^ aiTestinS  hemorrhage, 

ceasing  to  act  as  soon  ns  fh?!  l i causcs  are  merely  temporary, 

is  purely  traumatic,  and  as  such  has  11 1S,  J1?U8'  lfc  together.  The  inflammation 

the  area  originally  iniured  rf  .1  e.1'^n.c^r  to  persist  nor  to  extend  beyond 

of  the  infliction  of  the  wound  in  * "8'iu'>Sfc  sta8'e  within  a few  minutes 

the  arteries  passes  off  and  is  succeeded ’lw  n°f  ?S  thc  temPorai7  contraction  of 

ana  is  succeeded  by  dilatation ; and  its  natural  course  is  to 


THE  PROCESS  OF  REPAIR. 


2 7 2 


subside  gradually  as  the  tissues  recover  from  the  damage  done  to  them  at  the 
time  of  the  injury. 

The  process  of  union  by  first  intention  will  be  disturbed  or  entirely  prevented 
by  the  introduction  of  any  cause  which  will  prolong  the  inflammation  or 
make  it  assume  a spreading  or  infective  character.  Under  these  circum- 
stances the  transudation  of  liquor  sanguinis  and  the  migration  of  the  white 
corpuscles  will  continue,  and  instead  of  the  thin  layer  of  dry  firm  plastic 
exudation,  composed  merely  of  living  corpuscles  entangled  in  the  meshes  of 
the  coagulated  fibrin,  there  will  be  a soft  exudation,  excessive  in  quantity,  the 
more  superficial  layers  of  which  will  soften  and  break  down  into  pus,  a fluid 
layer  thus  being  interposed  between  the  surfaces  of  the  wound,  effectually 
preventing  primary  union. 

Amongst  the  causes  which  lead  to  persistence  of  inflammation  in  a wound 
and  consequent  suppuration,  the  following  may  be  mentioned  as  the  most 
common. 

1.  The  nature  of  the  injury  ; a blunt  or  jagged  weapon  may  so  damage 
the  tissues  as  to  cause  actual  death  of  a layer  ot  some  thickness,  which  must 
be  separated  by  a process  of  ulceration  and  suppuration  (see  p.  25~j). 

2.  The  tissues  themselves  may  be  feeble  either  from  general  or  local  causes, 
and  consequently  possess  a diminished  power  of  resisting  injury  and  of  rallying 


from  its  effects.  . 

8.  The  raw  surfaces  may  be  constantly  rubbed  against  each  other  it  the 
wounded  part  be  not  kept  at  perfect  rest,  and  the  mechanical  inflation  fiom 
this  cause  is  quite  sufficient  to  maintain  the  process  of  inflammation. 

4.  If  proper  provision  be  not  made  for  the  escape  of  the  serum  that  neces- 
sarily flows  from  the  fresh  wounded  surface,  the  cavity  of  the  wound  becomes 
distended  by  it,  and  not  only  are  the  surfaces  separated  from  each  other,  but 
they  are  exposed  to  the  irritation  of  tension,  and  while  this  is  acting  the 
inflammatory  process  cannot  subside,  but  the  exudation  will  continue  and 
intensify  the  evil,  the  cavity  of  the  wound  coming  to  resemble  that  of  an  acute 
abscess.  Tension  from  tight  stitches  causes  a similar  persistence  of  the 
inflammatory  process. 

5.  If  in  such  an  unchained  wound  the  causes  of  decomposition  are  present, 
putrefaction  of  the  serous  fluid  speedily  sets  in,  and  the  irritating  products  ot 
decomposition,  pent  up  as  they  are  in  contact  with  the  raw  surface  at  some 
choree  of  pressure,  soak  away  into  the  lymph -spaces  of  the  surrounding  tissues, 
and  thus  cause  a spreading  inflammation  which  may  extend  to  a considerable 
distance  beyond  the  area  actually  injured  by  the  instrument  which  inflicted 
the  wound.  The  firm  plastic  exudation  that  is  left  uniting  the  surfacesof  a 
well-chained  wound  being  composed  almost  entirely  of  living  cells  is  not  liable 
to  putrefaction,  and  any  of  the  ordinary  bacteria  which  may  come  in  contact 
with  it  are  powerless  to  produce  any  evil  effect.  It  need  hardly  be  pointed  out 
that  unless  decomposable  matter,  either  in  the  form  of  excessive  blood-clot  or 
pent-up  serum,  is  present  in  the  wound,  no  decomposition  will  take  place. 

0 The  persistence  of  the  inflammation  may  be  due  to  the  presence  ot  a 
foreio-n  body  in  the  wound.  A foreign  body  may  give  rise  to  suppuration 
either  from  its  being  in  itself  irritating,  either  mechanically  or  chemically  or 
from  its  being  porous  in  character,  and  thus  absorbing  serum,  which  after- 
wards decomposes.  On  the  other  hand,  smooth  non-absorbent  bodies  such  as 
metals  or  soft  absorbent  substances,  as  unwaxed  silk,  under  successful  anti- 
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septic  treatment  may  become  enclosed  in  a healing  wound  without  causing  the 
formation  of  pus. 

7.  Lastly,  union  by  first  intention  is  necessarily  prevented  by  the  inocula- 
tion of  the  poison  of  any  of  the  specific  spreading  inflammations,  as  hospital 
gangrene  or  erysipelas. 

It  now  remains  to  trace  the  process  by  which  the  imperfect  union  by  means 
of  the  plastic  exudation  is  converted  into  permanent  healing.  Although,  as 
we  have  seen,  inflammation  is  necessary  for  the  formation  of  the  first  bond  of 
union,  its  absence  is  equally  essential  for  the  healthy  development  of  the  scar. 
The  first  step  in  the  process  is  the  development  of  new  blood-vessels  which 
penetrate  the  plastic  exudation  and  finally  communicate  with  similar  new 
vessels  from  the  opposite  side  of  the  wound.  Small  lateral  dilatations  or 
pouches,  appear  at  some  points -on  the  walls  of  the  nearest  old  vessels  • these 
grow  out  mto  the  plastic  mass,  bend  towards  each  other,  coalesce,  and  thus 
orm  loops.  These  loops  give  rise  to  secondary  vascular  buds,  which  follow 
the  same  course  of  development,  and  thus  the  vascularisation  of  the  plastic 
exudation  is  completed.  These  buds  are  not  formed  by  mere  stretching  of  the 
vail  ot  the  i easel;  they  are  true  growths  from  its  protoplasm.  It  is  not 
cei  tam  by  what  means  the  two  buds  are  guided  towards  each  other  until  they 

bnmcUul  rnli  ’ t!  “ “ “0t  1fProbl*le. that  follow  tile  processes  of  a 
AnrnmnH*3  ’ T H^10cess  of  vascularisation  commences  as  soon  as  the  in- 

h,  ™ J °T\  JW0C}Z( haS  f0Und  distinct  lo°Ps  commencing  to  form 

iniurv  pdrohaSv  §?  nif  ^ foi'fcy-ei§’hfc  after  the  infliction  of  the 

sixth  clay  ±7  !Td  ^ pr°°eSS  is  comPlefced  by  the  fifth  or 

r -T'  y developed  the  new  vessels  are  very  abundant  much  more 

me  ,Zma  “ T “T  ^ “nf  *“"• 

involved  in  some  obscuritv  Tw  i r fc  lls  °f  granulation-tissue  is  still 
1st.  That  they  are  developed  direct frZ^fl  ^ e?tert.amed  concerning  them, 
multiplication  of  these  colls  nft  J *j?  ^ grating  white  corpuscles  by 

Bide  the  vessels!  2nd  Twl  ^ ^ Up  their  Position  out- 
part,  which  commence 'to  divide^  "T  de™  °Ped  from  thc  original  cells  of  the 
from  the  temSTSil?^^  ^tiply  as  soon  as  the  tissues  recover 
consequent  inflammation  has  fc  16  ^diction  of  the  wound  and  the 

layer  of  migrated  leucocvZ  ? tlssue  thus  fovmed  replacing  the 

bond  of  union  It T imn^h  ^ *hi<*  f<>rmed  the  primary 

favour  of  these  theories  • bni  > ° 1616  t0  ^1Ve  evidence  adduced  in 
difficulties  in  the  wav  of  thp  I 1S  G<lS^  ^ undersfcand  bow  great  are  the 
which  necessartlyZrfin  I!  !7err\iU  fche  firat  P^e,  the  migration, 
and  obscures  the  orionnal  11  c !a  c 7 a ter  the  wound,  more  or  less  conceals 
. ^e-tissue-corZRt  £ ISM*  ^ iu  thc  ^cond  place,  a connec- 
' assumes  the  form  0f\  8 mult]Pbh  loses  its  characteristic  appear  ancc  and 

auce  a collection  of  rmo-r-it-  ° ° ]SU1<1  10Und  cePs’  closely  resembling  in  appear- 
‘hat  new  Zfe  ZS  TTZ  and  Tillmanns  have  shown 

vol.  tlssue  ™ h«  developed  in  small  gloss  capillary  chamber's 
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inserted  beneath  the  skin,  and  in  portions  of  dead  tissue  inserted  in  the  peri- 
toneal cavity  of  a rabbit ; and  on  reading  the  results  of  their  experiments,  it  is 
difficult  not  to  believe  that  the  new  tissue  may  be  developed  from  migrating 
cells.  On  the  other  hand,  Senftleben  has  clearly  shown  that  in  the  cornea  by 
a special  mode  of  experimenting,  a loss  of  substance  may  be  obtained  without 
causing  inflammation,  and  that,  under  these  circumstances,  the  corneal  cor- 
puscles can  be  seen  to  take  a direct  part  in  the  process  of  repair. 

Whatever  the  origin  of  the  new  cells  in  granulation-tissue  may  be,  the  sub- 
sequent changes  by  which  the  soft,  highly  vascular  cellular  mass  is  converted 


Fig.  100.— Granulation-tissue,  x S00.  A.  Superficial av er ”of  -tfssue;  b^blood- 

semi-fluid  intercellular  substance  ; b,  pus-cells.  B.  o 5 dividing ; q,  homogeneous 

vessels,  imperfectly  developed  so,  p-anuaion-cels  , c , wlta  J^V^mUioMuo  developing 

Kb^  °ut  ilito  ^ cells ; '• srouud- 

substance  commencing  to  iibrillate  ; /,  rudimentary  fibres. 


into  the  dense,  almost  non-vascular,  fibrous  tissue  which  forms  the  cicatrix,  have 
been  followed  with  great  accuracy.  The  round  cells  of  which  t legi  aim  a 101 
tissue  is  formed  first  become  lengthened  out  and  arranged  in  lines,  chiefly  par t 
’ to  the  vesSL  At  first  between  the  cells  there  is  merely  a little  homogeneo 
intercellular  substance,  scarcely  recognizable,  but  this  gradually  increase 
cinantity  and  becomes  fibrous  in  structure.  How  the  fibrous  tissue  is  de\  c op 
bs  nrmlbor  disnuted  point ; it  is  uncertain  whether  it  is  developed  by  a n c 
conversion  of  the  protoplasm  of  the  cells  into  fibres,  or  by  a process  of  hbnUat.on 
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of  the  intercellular  substance.  This  much  is  certain,  however,  that,  as  the  fibres 
make  their  appearance,  the  cells  disappear  to  a great  extent,  until  at  last  only 
a few  flattened  corpuscles  of  the  form  of  those  ordinarily  found  in  connective 
tissue  are  left  lying  on  the  bundles  of  fibres.  At  the  same  time  a gradual  obli- 
teration of  the  vessels  which  formed  so  large  a part  of  the  granulation- tissue 
takes  place,  until  the  seal-  becomes  as  devoid  of  vessels  as  a piece  of  tendon 
Owing  to  the  disappearance  of  so  large  a number  of  cells,  and  the  obliteration 
of  such  innumerable  vessels,  this  process  of  development  of  granulation-tissue 
into  cicatricial  fibrous  tissue  is  accompanied  by  a considerable  diminution  in 
bulk,  and  thus  a scar  is  a ways  much  smaller  than  the  original  raw  surface 
from  which  it  resulted.  The  new  fibrous  tissue  differs  from  healthy  areolar 
tissue  in  being  more  dense,  m containing  no  lymphatics  or  lymph-spaces  and 


ne 


S IZi  4 ^®^®Sc™^n^g™ohgated^cells^ai'aSelnt'0+^  C’  new  ePi«>elium  covering 

’ dt  The  tlSSU6S  ou  ea<*  side  of  the^scarcon^iif numerous  feuco^e^  ‘ ^ ; a " 


!n  tllc  a,Jsence  of  yellow  elastic  fibres  It  is  fbi«  tw  • 

Mg  ngidity  and  want  of  elasticity  V„n,  , i fc  glVes  a scar  lfcs  nnyield- 
to  resemble  normal  fibrous  tissue  more  ^ d S°arS  are  said  gradually  to  come 
yellow  elastic  tissue  °1G  d°Selj’  GVen  fco  fche  <*tent  of  developing 

Tlic  t" 

have  already  seen  that  the^omltfon  of  km  S‘  nk  aCC^rate1^ , dcfincd-  W e 
commences  immedktplv  t-n  t-i  ■ ■ plastic  exudation,”  or  “ lymph  ” 

is  finished  by  % 7^  circumstances 

new  vessels  Jan  be  T ^ Accordi^  to  Billroth, 

the  end  of  a week  a complete  comma  ok  r”  w,tbin  forty-eight  hours,  and  by 
lanes  on  each  side  of  the  wound  Fo,/  1-°U  li  establishecl  between  the  capil- 

engthened  out,  and  the  develoomuot  /n?. fche  SeCOnd  WGck  the  cells  have 

by  the  end  of  the  second  week  tl  ° ^0U81  fclssue  has  commenced ; and 

obliterated,  and  the  new  tisle  lv,«  n SUpei'abund‘™t  vessels  have  been  partly 
The  fiual  obliteration  of  the  ves  ■ '.s‘sumc<:  a considerable  degree  of  firmness. 
a Blow  process,  SnJ ® ^ d°atriciaI  * as  all  know, 
remains  redder  than  the^u^o  d K8'  UnMI  this  is  completed  the  scar 
and  white.  otm  lllg  s vln’  though  afterwards  it  becomes  opaque 
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It  is  evident  that  these  changes  can  be  recognized  on  microscopic  examina- 
tion only  in  those  wounds  in  which  the  surfaces  have  been  separated  from 
each  other  by  an  appreciable  layer  of  plastic  exudation  or  coagulated  blood.  ^ 
When  the  apposition  of  the  surfaces  has  been  more  perfect,  the  layer  of 
uniting  material  may  be  so.  thin  as  to  be  scarcely  recognizable,  and  four  days 
after  the  infliction  of  the  wound  it  may  be  almost  impossible  to  recognize  any 
bond  of  union,  the  line  of  the  incision  being  marked  only  by  the  presence  ol 
a few  wandering  cells,  and  some  traces  of  unabsorbed  red  corpuscles,  ihat 
true  union,  however,  in  such  a case  has  not  definitely  taken  place  at  this 
time  is  shown  by  the  care  which  is  necessary  in  preserving  the  specimen 
for  microscopic  examination,  to  prevent  the  surfaces  from  separating  from 

each  other.  . 

So  far  we  have  described  only  the  process  of  union  as  it  occurs  m the 

deeper  parts  of  the  wound.  The  repair  of  the  divided  epithelium  is  a 

more  simple  process  and  is  earlier  completed.  As  soon  as  the  sm-faces  are 
united  by  granulation-tissue,  new  cells  are  formed  from  each  side  by  the 
ordinary  processes  of  growth  from  the  Malpighian  layer  of  the  epithelium. 
The  new  cells  spread  over  the  surface  of  the  granulation-tissue,  and  soon  meet 
and  cover  it  in  ; as  the  growth  continues  the  superficial  cells  become  corneous, 
and  a perfect  restoration  of  the  cuticle  is  thus  accomplished.  As  the  teyer  of 
granulation-tissue  to  be  covered  over  m a wound,  the  edges  of  uhieh  have 
been  accurately  approximated,  is  merely  microscopical,  it  is  evident  that  m 
such  a case  the  repair  of  the  epithelial  layer  of  the  skin  must  occui  almo. 
immediately  after  the  cessation  of  the  serous  discharge  Where  there  is  a 
wider  interval  it  may  be  delayed  for  a varying  time  according  to  the  mdth  of 
the  surface  to  be  covered,  but  in  all  cases  it  is  accomplished  long  before  the 
comnlete  development  of  the  fibrous  tissue  of  the  scar  beneath. 

I ll  the  process  of  superficial  cicatrization,  no  new  papillae  are  formed,  and  1 

is  this  which  gives  a scar  its  smooth  surface.  ^ . .. 

We  have  thus  traced  the  development  of  a scar,  anci  s 
formation  new  Mood-vessels,  new  epithelium  and  new  — ™ 
developed  and  as  a rule  these  structures  only  form  the  bond  of  union  at 
division  of  soft  parts.  In  wounds  of  cartilage,  muscle  and  central  nervous 
tissue  no  regeneration  of  the  original  tissues  takes  place,  the  seal  being  com 
S’ »ieTy“  of  fibrous  tissue.  Large  vessels  when  completely  divided  are 
obliterated  ^md  converted  into  a fibrous  cord  as  far  as  the  nearest  collated 
branch  As  we  shall  see  hereafter,  bone  is  repaired  by  bone,  and  under  favoui- 
i Me  circumstances  large  nerves  are  completely  united  by  normal  nerve-tissue. 

larSe  ^cal's>  ^Lhtk^is'known^ o^^^for^atica'of  ^ym^iat^^i 

Si ’sctri  ; but  injections  show  that  the,  are  absolutely  wanting  in  granulation 

does  not  require  any  detailed  description.  The  forma- 
when  once  formed  It  mechanically  excludes  the  causes  of  decomposition. 
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healing  by  scabbing  the  same  conditions  are  necessary  as  for  union  by  first 
intention  ; anything  that  causes  a persistence  of  inflammation,  by  leading  to 
continued  effusion,  will  soften  or  loosen  the  crust.  If  the  scab  forms  before 
the  serous  effusion  has  ceased,  and  thus  retains  it  in  the  wound,  the  surfaces 
will  be  separated,  and  tension,  causing  persistent  inflammation  ending  in 
suppuration,  will  follow,  which  in  many  cases  will  be  aggravated  by  decomposi- 
tion of  the  pent-up  discharge ; for  although  the  scab  may  exclude  organisms 
from  without,  the  wound  will  probably  contain  large  numbers  which  have 
entered  before  it  was  closed,  and  are  ready  to  develope  if  they  find  a suitable 
fluid  in  which  to  grow. 

In  the  human  subject,  therefore,  it  is  only  in  small,  cleanly  cut  wounds  that 
healing  by  scabbing  is  likely  to  occur  ; it  is,  however,  more  common  in  the 
lower  animals.  The  processes  that  occur  beneath  the  scab  are  identical  with 
those  already  described  under  imion  by  first  intention. 

The  natural  process  of  scabbing  is  sometimes  imitated  by  the  Surgeon  when 
he  closes  a small  punctured  wound,  such  as  that  of  a compound  fracture,  with 
a piece  of  lint  dipped  in  blood,  collodion,  styptic  colloid,  friars’-balsam,  &c. 
under  which  union  may  take  place. 


4.  Union  by  Granulation,  in  those  cases  in  which  from  the  nature  of  the 
wound  union  by  first  intention  is  impossible,  or  in  which  from  the  broken 
state  of  the  patient’s  constitution,  or  from  some  local  interference  with  the 
process,  it  fails  to  be  accomplished,  healing  by  “the  Second  Intention” 
as  it  is  termed,  occurs  ; and  we  may  often  see  in  the  same  wound  one 
poition  unite  by  primary  union  and  the  remainder  by  granulation.  Amongst 
l e injuries  m winch  we  look  for  union  by  the  second  intention  are  included 
ontused  and  lacerated  wounds  of  all  kinds,  in  which,  from  the  mechanical 
violence ^done  to  the  tissues,  a layer  of  variable  thickness  is  completely  deprived 
is  vitality  and  has  to  be  cast  off  as  a slough  by  ulceration  before  the  process 
of  repair  can  commence  ; incised  wounds  with  loss  of  so  much  substance  that 
1 is  impossible  to  bring  the  surfaces  into  apposition,  as  after  the  removal  of 

hthoLTv  fcT°U1\and  WTdS  thr°Ugh  Avhich  some  secrefciou  Sows,  as  in 
lithotomy.  Poisoned  wounds  also  must  unite  in  the  same  way,  as  they  are 

accompanied  by  a persistent  and  often  spreading  inflammation  due  to  the 

i i W1  j I)  101  ^ey  are  infected.  The  raw  surfaces  following  burns  and 

ws" caTrt,ee  le,t  remorai  »f 


b{  8TanuIation’  althon8'h  apparently  differing  so  widely  from  that  bv 

isgss; 33! 

consequently  inflammation  will  a ’ cvery  S0lu?e  of  irritation  is  absent,  and 
the  injured  tissues  hnve  1 ! 8 acc°rnpanymg  exudation  ceases  as  soon  as 
they  were  tWn  tjfh ^ the  State  °f  lowercd  ^a%  into  which 
there  is  always  somp  In,  • f UpdU/l  } 11  wounds  which  unite  by  granulation 
considerable  time  after  Ce.° . llntation  present  which  continues  to  act  for  a 

inflammatory  process  wi th  Tlm'I’  gives  rise  to  a prolongation  of  the 

wound  with  loss  of  TnbTit  kn  f°lmafcl0n  of  P™.  Thus,  in  a simple  open 
cold  air  to  the  me  1 • 10  .raw  surface  ]s  exposed  to  the  influence  of 

i^tiony^Srr1p,ra^,0n  0f  the  dresshlgs  and  t0  thc  cliemical 
1 utions  in  some  cases  and  decomposing  discharges  in 
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others.  In  poisoned  wounds  the  specific  virus  with  which  they  are  infected 
maintains  the  inflammatory  process.  In  cases  of  contused  and  lacerated 
wounds,  or  in  burns  and  scalds,  the  dead  tissue  serves  as  the  source  of  pro- 
longed irritation  until  it  is  separated  by  ulceration  and  thrown  off. 

The  process  of  union  by  the  second  intention  is  followed  most  easily  in  the  case 
of  a simple  wound  with  loss  of  substance  so  extensive  as  to  render  the  approxi- 
mation of  the  surfaces  impossible.  The  haemorrhage  in  such  a wound  is 
arrested  in  the  same  way  as  has  already  been  described  in  treating  of  union  by 
the  first  intention,  and  the  same  process  of  exudation  takes  place.  The  liquor 
sanguinis  coagulates  on  the  raw  surface,  the  serum  drains  away,  and  the 
fibrin  remains  behind  entangling  the  migrating  white  blood-corpuscles  in  its 
meshes.  In  union  by  first  intention,  as  we  have  seen,  the  exudation  ceases  in 
a few  hours,  as  the  tissues,  not  having  been  injured  to  such  an  extent  as  to 
destroy  their  vitality  and  being  protected  from  every  source  of  irritation, 
speedily  return  to  their  normal  state.  In  such  a wound  as  we  are  considering, 
however,  the  raw  surface  must  necessarily  be  in  contact  with  some  foreign 
material,  and  is  thus  exposed  to  a persistent  source  of  irritation  in  consequence 
of  which  the  exudation  continues ; the  migrating  cells  accumulate  on  the 
surface,  forming  a layer  of  considerable  thickness,  and  infiltrate  the  tissues 
beneath,  destroying  and  taking  the  place  of  the  superficial  parts  which  have 
suffered  most  severely  from  the  injury  and  the  subsequent  soru’ces  of  irritation. 
The  superficial  cells  of  the  layer  thus  formed  being  exposed  necessarily  to  in- 
jurious influences,  such  as  the  contact  of  foreign  bodies,  the  irritation  of  anti- 
septic dressings,  or  of  decomposing  discharges,  &c.,  perish,  become  granular, 
lose  their  adhesion  to  each  other  and  float  away  as  pus-cells  in  the  serous 
discharge.  In  the  pus  that  is  thus  formed  on  the  surface  of  the  sore,  some 
freshly  migrated  white  corpuscles  still  manifesting  the  characteristic  amoeboid 
movements  will  always  be  found.  While  this  process  of  pus-formation  is 
talcing  place  on  the  surface,  development  of  new  vessels,  by  the  process  already 
described  under  union  by  first  intention,  is  taking  place  in  the  layers  beneath, 
and  at  the  same  time  there  is  an  active  cell-growth  which  more  than  com- 
pensates for  any  loss  that  may  be  taking  place  from  the  surface  in  the  forma- 
tion of  pus,  and  the  loss  of  substance  which  resulted  from  the  original 
injury  is  gradually  repaired.  We  have  thus  developed  an  actively  growing 
layer  of  granulation-tissue,  that  is  to  say,  of  a tissue  composed  of  small  round 
cells  adhering  to  each  other  by  a homogeneous  intercellular  substance,  and 
traversed  by  an  abundant  system  of  thin-walled  capillary  vessels.  In  a super- 
ficial granulating  sore  the  vessels  form  loops  the  convex  sides  of  which 
are  directed  towards  the  surface.  The  same  differences  of  opinion  exist  as  to 
the  origin  of  the  new  cells  which  appear  in  the  process  of  healing  by  second 
intention,  as  have  been  already  pointed  out  as  existing  with  regard  to  the  same 
process  in  union  by  the  first  intention.  In  whatever  way,  however,  the  cells  are 
formed,  this  much  is  certain,  that  “ granulation-tissue 1 is  a true  tissue,  resembling 
embryonic  tissue  in  its  power  of  growth,  by  which  it  fills  up  the  gap  left  by 
the  loss  of  substance  or  formed  by  the  gaping  of  the  surfaces  of  a wound  in 
which  union  by  first  intention  has  failed  to  take  place.  Like  any  other  tissue, 
“ granulation- tissue  ” is  capable  of  suffering  from  inflammation  if  exposed  to 
injurious  influences.  If  removed  from  every  source  of  irritation,  the  circula- 
tion is  as  active  through  the  new  vessels  as  it  is  in  those  of  the  ongina 
tissues,  transudation  is  not  in  excess  of  the  requirements  of  nutrition,  and  lew, 
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if  .any,  of  the  corpuscular  elements  of  the  blood  escape  through  the  vascular 
walls.  The  growth  takes  place  by  the  division  of  the  cells  of  the  granulation- 
tissue,  and  not  by  the  addition  of  migrating  corpuscles  from  the  vessels.  If 
the  tissue  be  exposed  to  injurious  influences  which  lower  its  vitality,  exudation 
takes  place,  making  the  granulations  swollen,  soft  or  even  cedematous,  and  multi- 
tudes oi  migrating  cells  find  their  way  to  the  surface  aud  float  away  with  theserum 


wWsmm 


Fig.  102,-Granulating  sore,  injected,  h,  a hair,  ne,  margin  of  sort 
sweat-gland.  “ newly'formed  vascular  loop  ; g,  granulation-tissu. 


e,  new  epithelium  at  the  edge  of 
a,  an  artery  ; v,  a small  vein  ; gl , 


as  pus,  mixed  with  the  superficial  granulation-cells  which  have  perished  and 
os  heir  adhesion  to  each  other.  Thus,  when  on  a raw  surface  a healthy  layer 
of  ^anulation-tissue  !s  formed,  it  is  theoretically  possible  that  the  surface  may 
discharge  no  pus,  only  a small  quantity  of  serous  fluid  escaping  owiim  to  the 
want  of  an  impermeable  epithelial  covering.  In  order  that  this  may  occm  he 
dchca  e cells  of  which  its  surface  is  composed  must  be  protected  from  every 

nSTS  I1"?  110np  Physical’  mechaili«^  or  chemical.  Such 

LTefn  rthods  ofT  ( SCTC6  y P°S8ible  t0  obfcaiu>  but  experience  of 
rfts  anf  rfe  nl  aS  that  by  ProPei'  treatment  the  quantity 

the  abundant  rH«  1 ^ ° C01Tusc^es  lt;  contains  may  be  greatly  reduced,  and 
“£7  0f  thlck  -"V  s-  * ->  regarded  as  an 

mation  is  of  efmsn^?1!"^83116’  ^orme^  ky  Wealthy  growth  without  inflam- 
some  decree  of  i ' ' i"'  ' ■’  rfrf'  :m'  firmness,  being  capable  of  withstanding 
IX  l“e*“'cal,  ™ without  breaking  down.  This  may  be 
y pci  cc  ly  healthy,  granulating  sore  by  striking  the  surface 
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with  the  finger,  when  it  will  be  found  to  stand  quite  a severe  blow  without 
rupture  of  its  vessels.  On  the  other  hand,  when  it  is  swollen  by  inflammatory 
exudation  a very  slight  degree  of  violence  suffices  to  disintegrate  its  structure. 
In  fact,  it  may  be  laid  down  as  a rule,  that  granulation-tissue  is  soft  in 
direct  proportion  to  the  amount  of  irritation  to  which  it  is  exposed;  and  as 
the  repair  of  every  injury  accompanied  by  solution  of  continuity,  whether 
sub-cutaneous  or  superficial,  is  accomplished  through  the  medium  of  granula- 
tion-tissue, the  importance  of  bearing  this  in  mind  is  very  great. 

The  subsequent  development  of  granulation-tissue  into  the  fibrous  tissue  of 
the  scar  differs  in  no  respect  from  that  already  described  under  union  by  the 
first  intention.  In  union  by  the  second  intention,  however,  the  effects  of  the 
contraction  that  accompanies  the  process  are  proportionately  more  marked  as 
the  quantity  and  extent  of  granulation-tissue  is  greater.  The  amount  of  the 
contraction  varies  with  the  size  of  the  sore  and  the  looseness  of  the  structures 
in  which  it  is  seated.  Thus  the  scar  left  by  a sore  the  size  of  a half-crown  on 
the  scrotum  might  be  little  more  than  a quarter  of  an  inch  in  diameter,  while 
on  the  face  it  would  probably  be  about  the  size  of  a sixpence,  and  on  the  thigh, 
where  there  is  little  skin  to  spare,  it  would  be  about  the  diameter  of  a shilling. 
The  fearful  deformity  produced  by  the  contraction  of  extensive  granulating 
surfaces  in  the  process  of  healing  is  best  seen  after  burns  and  scalds.  This 
process  of  contraction  is  an  essential  part  of  healing— no  mode  of  treatment 
can  prevent  it  ; and  if  from  any  cause,  such  as  want  of  skin  or  adhesion  to 
bone,  contraction  is  not  possible,  the  sore  ceases  to  heal. 

The  skinning  over  of  the  surface  of  the  sore  with  new  epithelium  is  accom- 
plished by  means  of  multiplication  of  the  cells  at  the  margin  of  the  sore.  New 
epithelium  forms  from  pre-existing  epithelium  only,  and  there  is  no  reason 
whatever  to  believe  that  the  granulation-cells  can  develope  iuto  epithelial 
scales. 

A scar  when  fully  formed  is  composed  of  dense  white  fibrous  tissue,  con- 
taining few  blood-vessels  and  no  lymphatics.  It  is  very  imperfectly  supplied 
with  nerves,  and  they  may  be  entirely  wanting.  The  surface  is  smooth,  and 
devoid  of  papillae,  sweat-glands,  or  hair-follicles. 

In  cases  in  which  a slough  has  to  be  separated  before  repair  can  commence, 
this  is  accomplished  by  the  process  described  under  ulceration  (see  p.  255). 

The  clinical  phenomena  that  attend  the  process  above  described  are  as 
follows.  Supposing  the  case  to  be  one  of  simple  loss  of  substance  produced  by 
a sharp  cutting  instrument,  the  raw  surface,  after  bleeding  has  ceased,  continues 
to  discharge  a quantity  of  serum,  at  first  tinged  w ith  blood,  but  gradually 
becoming  colourless;  at  the  same  time  a glaze  is  seen  to  foim,  due  to  the 
plastic  exudation  adhering  to  the  surface  of  the  wound.  The  healthy  skin 
around  the  wound  becomes  redder  than  natural,  the  blush  gradually  lading 
away  as  we  recede  from  the  wound.  But  little  further  change  is  observed  in 
the  surface  of  the  wound  till  the  end  of  the  second  or  third  day  ; by  this  time 
it  is  distinctly  redder  ; by  the  third  or  fourth  day,  florid  red  spots  begin  to 
form  here  and  there,  and  the  discharge  becomes  distinctly  purulent.  Gradually 
the  red  spots  coalesce,  and  the  surface  becomes  covered  by  the  fifth  or  sixth 
day  with  a uniform,  highly  vascular  layer  of  florid-red  granulation-tissue. 
The  surface  now  is  no  longer  smooth,  the  new  cells  being  formed  around  the 
vascular  loops  in  little  heaps,  which  give  it  the  granular  appearance,  which 
has  obtained  for  the  new  tissue  the  name  of  “ granulation-tissue. 
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A typically  healthy  granulating  surface  presents  the  following  characteristic 
features.  The  separate  granulations  are  about  the  size  of  split  mustard- 
seeds  ; they  are  uniform  in  size,  and  of  a florid  red  colour ; they  will  stand 
a smart  blow  without  bleeding,  and,  being  devoid  of  nerves,  are  perfectly  free 
from  sensibility.  The  surface  of  the  sore  is  very  slightly  depressed  below  that 
of  the  surrounding  skin.  The  base  of  the  sore  is  soft.  The  edges  shelve 
gradually  down  into  the  surface,  and,  if  healing  is  taking  place,  the  new 
growing  epithelium  can  be  seen  spreading  over  the  surface  of  the  granula- 
tions, and  giving  rise  to  three  zones  of  different  colour.  Most  internally  is  a 
dark  red  line,  darker  than  the  neighbouring  granulations.  This  is  due  to 
some  slightly  increased  vascularity  beneath  the  growing  epithelium,  and  to 
the  presence  of  a very  thin  layer  of  perfectly  transparent  new  epithelium- 
cells  covering  the  granulation-tissue.  That  this  is  so  can  be  shown  by  care- 
fully  drying  the  surface,  and  watching  it  for  a few  seconds  ; the  uncovered 
granulations  become  moist  again  almost  immediately,  while  the  red  line 
remains  dry.  Outside  the  red  line  is  a blue  line,  resulting  from  the  presence 
of  a thicker  layer  of  epithelium,  seen  through  which  the  red  granulations 
assume  a bluish  tint.  Outside  this  again  is  an  opaque  white  line,  in  which 
the  new  epithelium  has  been  formed  in  sufficient  quantity  to  be  opaque  when 
sodden  by  the  discharges  from  the  sore.  The  discharge  varies  with  the  mode 
of  dressing..  If  some  slightly  irritant  lotion  or  dressing  be  applied,  thick 
creamy  pus  is  poured  out  from  the  surface  ; if  some  non-irritating  dressing 
be  applied,  thm  serous  fluid  flows  away,  made  more  or  less  turbid  by  the 
presence  of  a few  pus-cells.  A granulating  sore  may  present  a perfectly 
healthy  appearance  with  both  conditions  of  discharge,  but  it  will  be  usually 
found  that  the  red  line  of  new  growing  epithelium  is  much  wider  in  those 
cases  m which  the  dressing  is  least  irritating,  as  under  other  conditions  many 

dischar4°Ung  epithelmm'cells  Perish  and  single  with  the  pus-cells  in  the 

The  constitutional  symptoms  that  attend  union  by  the  second  intention  will 
waiy  much.  The  separation  of  a slough  will  in  all  cases  be  attended  by  some 
febnle  disturbance  if  the  dead  tissue  be  allowed  to  putrefy , by  antiseptic  treat- 
ment however  this  may  be  entirely  prevented,  and  ution  by  the  second 

by  “hrtoftatenSnPTled  hj  “S  v ?OMtitutional  disturbance  as  that 

observed  the  fe irl  d i I"  °T  “ f n°  a“tisePti»  precautions  are 
oDserved,  the  febnle  disturbance  due  to  the  absorption  of  the  products  of  mitre 

s~;,thTTd  aft7  nW,  and  jsssjsss: 

most  cases  the  contraction  fil clcatllx’  (1°  not  cease  with  its  formation.  In 
after  the  completion  nf  ■ * 'ie.scar.doe®  nofc  attain  its  maximum  until  long 

puckering  and  deformity  ^The^ir  C1Cfnzafcion’  and  fchis  may  occasion  great 
solely  on  the  size  of  tin  /'  • • tmounfc  of  contraction  of  a scar  is  dependent 
which  it  is  seated  e 011plna  raw  surface  and  on  the  laxity  of  the  tissue  in 

commonly  made  that  tlm t ^ ^ a,!,atom  of  evidence  to  justify  the  assertion  so 
7 made  that  the  scars  resulting  from  the  healing  of  sores  produced  by 
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acid  caustics  and  burns  contract  more  than  those  following  the  action  of 
alkaline  caustics  or  superficial  wounds.  A circular  scar  round  a tubular  oigan 
or  excretory  duct,  as  in  the  intestine,  oesophagus,  or  urethra  leads  to  narrowing 
or  stricture  of  the  canal,  and  many  of  the  worst  oesophageal  strictures  result  ■ 
from  the  accidental  swallowing  of  caustic  alkaline  fluids.  These  strictures  in 
most  cases  gradually  become  narrower  as  time  goes  on,  the  process  of  con- 
traction continuing  long  after  the  sore  has  healed. 

Further  changes  are  wrought  by  time  in  the  texture  of  a cicatrix.  In  the 
first  place,  its  tissue  assimilates  more  and  more  to  the  normal  structure  of  the 
part ; and  secondly,  its  deep  attachments  become  more  movable.  When  a scar 
is  first  formed,  it  is  thin,  reddish,  or  bluish  and  shining,  being  composed  of 
imperfectly  developed  fibrous  tissue,  covered  by  a thin  epidermic  layer. 
As  it  becomes  older,  it  assumes  a dead-white  colour,  and  becomes  depressed, 
and  gradually,  but  slowly,  many  years  being  perhaps  required  for  the  change,^ 
it  “ wears  out  ; ” that  is  to  say,  its  structure  more  closely  resembles  that  of 
the  texture  of  the  part  in  which  it  is  seated.  It  never,  however,  becomes 
developed  into  true  skin,  as  neither  sebaceous  nor  sudoriferous  glands  nor  hair 
form  in  it. 

Coincidently  with  these  changes,  the  scar  loosens  its  deep  attachments,  so 
that  it  can  be  moved  more  freely  upon  subjacent  parts.  It  is  a long  time 
before  the  scar  attains  the  vitality  of  the  older  structures,  if  ever  it  do  so  com- 
pletely ; and  the  larger  it  is,  the  less  its  power  will  usually  be.  Under  the 
influence  of  scurvy  or  syphilis,  an  old  scar  is  apt  to  open  up  again  ; so  also,  if 
a fresh  ulcer  be  formed  on  the  old  cicatrix,  it  will  take  a longer  time  to  heal 

than  the  original  one. 

5.  Union  by  Secondary  Adhesion. — It  not  unfrequently  happens  that, 
although  granulations  spring  up  over  the  sides  of  a wound,  union  between  the 
opposed  surfaces  does  not  take  place.  We  endeavour  to  accomplish  tins  by 
bringing  the  granulating  sides  together,  and  retaining  them  m that  position, 
when  they  will  cohere  ; this  constitutes  union  by  “ Secondary  Adhesion.  In 
some  amputations,  and  in  many  plastic  operations,  cases  of  hare-lip,  cleft- 
palate,  &c.,  union  is  occasionally  brought  about  in  this  manner. 

The  conditions  necessary  for  this  mode  of  union  are,  1st,  that  the  granulat- 
ing surfaces  shah  be  perfectly  healthy  ; 2nd,  that  they  shall  be  smooth  so  that 
they  can  be  brought  evenly  into  apposition  without  leaving  cavities  between 
them  in  which  pus  may  accumulate;  and  3rd,  that  after  they  are  luougi 

together  they  shall  be  kept  at  perfect  rest.  . 

On  considering  the  five  methods  of  union  in  wounds  just  described,  it  is 
at  once  evident  that  the  Surgeon’s  best  endeavours  should  be  directed  towards 
procuring  healing  by  the  first  intention,  wherever  practicable,  lhe  patient  s 
not  only  spared  the  drain  of  a more  or  less  prolonged  suppuration  with  s 
attendant  waste  of  new  tissue-elements,  elaborated  at  the  expense  of  his  vi . 
powers,  but  he  is  saved  also  from  the  dangers  to  life  that  must  always  be 

associated  with  an  open  wound.  ■ mnm] 

Circumstances  Affecting  the  Healing  Process- In  concluding  tl  s enci.^ 
description  of  the  process  of  union  of  wounds,  it  will,  perhaps,  o 
recall  briefly  some  of  the  conditions  essential  to  rapid  and  certain  hea  mg. 
the  first  place,  two  conditions  are  absolutely  essential,  perfect  rest  an  pei  cc 
toin»t  No  wound  con  possibly  heal  by  the  first  intention  ,1  its  surfaces 
are  frequently  rubbed  against  each  other,  either  by  the  moi  emeu  s 
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injured  part  or  by  the  clumsiness  of  the  Surgeon  in  changing  the  dressings  ; 
nor  can  early  union  possibly  occur  if  the  surfaces  are  separated  from  each 
other  by  pent-up  serous  discharge.  The  third  great  source  of  irritation  to 
which  wounds  are  exposed,  is  the  presence  of  decomposing  matter  between 
their  surfaces.  In  order  that  this  should  occur,  it  is  hardly  necessary  to  say 
that  there  must  be  some  dead  matter  there  to  decompose  ; living  tissues  do 
not  putrefy,  and  amongst  living  tissues  must  be  reckoned  the  plastic  exudation 
that  glazes  a wound,  and  forms  the  preliminary  bond  of  union.  On  the  other 
hand  the  serous  discharge  which  is  poured  out  in  the  first  twenty-four  hours  is 
highly  decomposable.  A perfectly-drained  wound  with  no  foreign  body  in  it 
contains  practically  nothing  capable  of  decomposing,  and  if  we  could  always 
guarantee  that  a wound  should  be  in  this  state,  no  antiseptic  treatment  would 
ever  be  necessary.  Unfortunately  this  is  not  the  case  ; and,  therefore,  some 
form  of  antiseptic  treatment  undoubtedly  gives  an  additional  certainty  in  the 
treatment  of  wounds,  more  especially  those  with  cavities  such  as  compound 
fractures. 


Lastly,  union  may  be  prevented  by  the  introduction  of  the  specific  poison  of 
some  infective,  spreading  inflammation  as  in  some  forms  of  septicaemia,  in 
erysipelas  or  hospital  gangrene.  That  these  poisons  are  generated  in  filth, 
and  are  destroyed  by  many  antiseptics,  may  be  considered  as  beyond  a doubt  • 
and  tins  forms  an  additional  reason  for  the  habitual  employment  of  these 
agents  . Ihe  use  of  antiseptics  cannot  make  any  wound  do  better  than  heal 
_Z  first  intention,  a result  obtained  with  great  frequency  in  all  well-drained 
wounds  kept  at  perfect  rest  m healthy  subjects  ; but  it  can,  and  does  prevent 
a„  ttat  may  result  from  some  accidental  failure  in  drain- 

m trmm  A A gl'eatl7  ™Pr°™  the  average  results  of  the 
treatment  of  'rounds.  There  are  other  circumstances,  apart  from  the  local 

ou°th  Tods  VT  ^ ■I“Ye  hilhert°  deaIt’  that  are  not  without  influence 
2 “ if ; m wounds  : the  age,  temperament,  previous  state  of 

fho  td  of  tllc  patient,  his  occupation  and  usual  mode  of  life 

the  situation  m which  he  is  placed  after  the  receipt  of  the  injury  and  many 
oth  r matters,  must  all  more  or  less  affect  the  result  The  Sofn  o™^ 
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CONSTITUTIONAL  EFFECTS  OF  INJURY. 

An  injury  to  any  part  of  the  body,  in  whatever  way  inflicted,  is  necessarily 
the  direct  cause  of  local  effects  of  a more  or  less  serious  character.  Rut 
besides,  and  as  the  consequence  of  these,  it  occasions  constitutional  pheno- 
mena. These  we  shall  first  consider,  and  afterwards  proceed  to  the  discussion 

of  the  local  effects  of  injury.  . . v- 

The  Constitutional  Phenomena  resulting  from  injury  are  of  two  hinds 

Immediate  and  Remote.  . . . , - v fn1 

The  more  Immediate  Constitutional  effects  of  injury  consist  of  Shock,  tol 

lowed  by  Traumatic  Fever  and  Delirium.  These  we  shall  first  consider.  e 
more  Remote  Constitutional  conditions  are  of  two  kinds-those  affecting  e 
Nervous  System,  as  Tetanus;  and  those  infecting  the  Blood  through  the 
medium  of  Vie  wound,  as  Pyaemia,  Septicaemia,  &c.  These  will  be  treated 

Fm Vfec t "of  an  injury  will  be  greatly  modified,  accorchng  to  the  condition 
of  the  patient  at  the  time  of  its  receipt,  and  the  cnciunstances  m l which l hew 
placed  afterwards.  The  remarks  made  at  page  5,  m reference  o the  co 
tions  that  influence  the  results  of  operations  are  equally  aPP^le  to  t 
forms  of  surgical  injury  that  are  the  result  of  accident  and  not  inflicted  by 
the  Surgeon’s  knife  : and  to  these  I would  refer  the  reader. 

SHOCK. 

Shock  is  a disturbance  of  the  functions  of  the  nervous  syste^jhereby 
the  harmony  of  action  of  the  great  nervous  centres  more  espemally  of  the 
sympathetic1  ganglia,  and  through  them  of  the  venous  organs  of  the  body, 

teCC™T-The  symptoms  of  shock  necessarily  vary  according  to  the 
sev"L  Ijur^the  importance  of  the  part  injured,  and  the  nervous 

severe,  does  not  implicate  taportnnt^or 
occurs  h,  ™ individual  of  strong  nerve,  the  symptoms  are  shght  and  pass,n0. 


SYMPTOMS  OF  SHOCK. 
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A momentary  confusion,  giddiness,  and  pallor,  with  tumultuous  action  of  the 
heart,  and  a catch  in  the  breath,  may  be  observed.  These  symptoms  speedily 
pass  off,  and  are  followed  by  no  other  effect  than  a feeling  of  depression, 
physical  and  mental. 

But  if  the  injury  be  very  severe,  if  it  affect  a vital  part,  or  if  the  sufferer 
be  of  unduly  nervous  susceptibility,  the  phenomena  are  much  more  marked. 

In  such  cases,  the  sufferer  becomes  pale,  cold,  faint,  and  trembling ; the 
pulse  is  small  and  fluttering  ; there  is  great  mental  depression  and  dis- 
quietude, the  disturbed  state  of  mind  revealing  itself  in  the  countenance, 
and  in  feebleness  or  incoherence  of  speech  and  thought ; the  surface  becomes 
covered  with  a cold  sweat ; there  is  nausea,  and  perhaps  vomiting,  and 
relaxation  of  the  sphincters.  In  severe  shock,  the  temperature,  according  to 
Furneaux  Jordan,  fells  to  about  97°  Fahr.  in  the  adult.  In  the  young,  the 
fall  is  less  ; in  the  aged,  it  is  greater.  I have  several  times  found  it  below 
95°  Fahr.  in  the  mouth  and  the  axilla.  Wagstaffe  has  met  with  cases  in  which 
recovery  followed  a fall  of  temperature  amounting  to  four  degrees.  In  fatal 
cases  there  may  be  a fell  of  as  much  as  six  degrees.  These  symptoms  com- 
monly set  in  immediately  on  the  receipt  of  the  injury.  In  some  cases,  how- 
ever, there  is  an  appreciable  interval  of  time  between  the  infliction  of  the 
injury  and  the  appearance  of  the  shock  ; this  is  more  particularly  the  case  in 
persons  of  great  mental  fortitude,  or  whose  miuds  are  actively  engaged  at  the 
moment  of  the  receipt  of  an  injury.  The  condition  of  shock  lasts  for  a 
variable  period,  its  duration  depending  on  the  severity  aud  seat  of  the  injury, 
on  the  nervous  susceptibility  of  the  patient,  and  on  the  state  of  his  mind  at 
the  time. 


On  lecoveiy  fiom  the  immediate  and  depressing  effects  of  shock,  secondary 
phenomena,  of  various  kinds  frequently  present  themselves.  These  are  chiefly 
such  as  arise  from  lesion  of  the  sympathetic  system  of  nerves,  and  consequent 
disturbance  of  its  vaso-motor  action.  Various  functional  derangements  of  the 
biain  and  spinal  cord  often  manifest  themselves  ; amongst  these,  headache 
sleeplessness,  diminution  of  mental  power,  and  chorea,  are  the  most  common] 
Tumultuous  action  of  the  heart,  panting  and  dyspnoea  under  exertion,  con- 
gestion of  the  abdominal  viscera,  and  in  some  cases  hemorrhages  from  the 
intestines,  are  also  amongst  the  more  common  secondary  phenomena  of  severe 
shock,  and  more  remotely  we  find  venous  thrombosis.  The  depression  of 
temperature  consequent  on  severe  nervous  shock  may  last  for  a very  oTeat 
length  of  tune.  I have  often  seen  persons  who  have  sustained  a severe  shock 
m a railway  collision  have  a surface-temperature  from  2°  to  3°  Fahr.  below 
normal  for  many  months  after  the  accident.  During  the  whole  of  this  period 
the  mind  and  nervous  system  continue  in  a weakened  state. 

Causes  — The  most  severe  forms  of  shock  are  those  that  arise  from  gun- 
H rafr  V-c? Msions-  The  merely  and  deeply  penetrating 

Knee  H M “*  «*  ™Menness  of  their  occur- 

their  c ffiS  t?f0r  ™plred  th™’  in  thB  oth®.  «plain  the  severity  of 

J J®*  !,°“  the  nfvo"s  sysLa"  of  tlle  sufferer.  Shock  is  partly  due  to 
thrift  1 ° pardy  causes.  Its  severity  and  continuance  arc 

degree  and  iatutf  ILlnj’my  °°nd“io11  of  the  l>atie,,t’  and  thc 

those  whotitf  *r  n m'd  character,  or  of  great  nervous  susceptibility — 
ra  e to  the  occurrence  ol  syncope — more  especially  in  females, 
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ix  very  trivial  injury  may  produce  an  extreme  degree  of  shock  to  the  nervous 
system  ; indeed,  the  mere  apprehension  of  injury  may,  without  the  occurrence 
of  any  physical  lesion,  give  rise  to  all  the  phenomena  of  shock  in  its  most 
intense  degree.  People  have  been  actually  frightened  to  death,  without  any 
injury  having  been  inflicted  upon  them.  The  state  of  mind  at  the  time  of 
the  receipt  of  the  injury,  influences  materially  its  effects  on  the  nervous 
system.  If  the  patient  be  anxiously  watching  for  the  infliction  of  a wound, 
as  waiting  for  the  first  incision  in  a surgical  operation,  all  the  attention  is 
concentrated  upon  the  coming  pain  ; it  is  severely  felt,  and  the  consequent 
shock  to  the  system  is  unusually  great.  If,  on  the  other  hand,  the  attention 
be  diverted — if,  as  in  the  hour  of  battle,  the  feelings  be  roused  to  the  highest 
pitch,  and  the  mind  in  a state  of  intense  excitement — a severe  injury  may  be 
inflicted,  and  the  patient  may  be  entirely  unconscious  of  it,  feeling  no  pain, 
and  experiencing  no  shock,  perhaps  not  knowing  that  he  is  wounded  till  he 
sees  his  own  blood.  The  severity  of  shock,  when  the  brain  01  spinal  cord  is 
not  directly  injured,  is  in  a great  measure  proportionate  to  the  degiee  ot  pain 
attendant  upon  an  injury.  And,  as  sensibility  to  pain  varies  greatly  in  diffe- 
rent individuals,  so  will  the  attendant  shock  be  greater  in  some  than  in  otheis. 
The  sensibility  of  different  individuals  varies  much,  and  is  greatly  dependent 
on  occupation,  sex,  and  temperament.  Men  who  live  hardy  out-door  lives  are 
less  sensitive  to  pain  than  those  who  follow  occupations  ot  an  opposite  kind. 
The  skin,  which  is  the  main  seat  of  sensibility  in  wounds,  when  hardened  by 
exposure  and  work,  is  less  sensitive  than  when  it  has  been  habitually  protected 
from  such  influences.  The  higher  man  rises  in  the  scale  of  civilisation,  the 
more  acute  does  his  sensibility  to  pain  appear  to  become,  or  possibly  the  less 
well  able  is  he  to  bear  it.  A savage  probably  suffers  less  than  a civilised  man 
from  any  given  injury,  and  hence  may  display  more  fortitude.  An  hysterica 
woman  probably  does  not  suffer  more  than  one  with  a more  healthy  nervous 
system,  but  she  complains  more  loudly,  for  she  has  her  feelings  in  all  things 
less  under  control.  Race  appears  to  exercise  an  influence  on  pain  ; some  ot 
the  native  races  of  India  appear  to  suffer  far  less  than  Europeans  under 
surgical  operations  of  a similar  kind.  But  there  are  other  conditions  besides 

pain  that  influence  the  severity  of  shock. 

Eurneaux  Jordan  has  pointed  out  that  the  functional  activity  of  the  nervous 
system  has  an  important  influence  in  the  production  of  shock.  By  young 
children,  he  observes,  whose  force  is  developmental  rather  than  nervous  or 
muscular,  operations  and  injuries  are  better  borne  than  by  men  in  the  prime 
of  life,  where  all  organs  and  functions  are  subservient  to  the  exercise  of  lien  e- 
force.  And  the  same  occurs  in  persons  worn  by  long-standing  local  disease, 
which  has  lowered  the  manifestations  of  vitality  without  impairing  the  integrity 
of  the  organs  essential  to  life.  “ Shock,”  he  says,  “ is  essentially  a depression 
or  metamorphosis  of  nerve-force.  Where  nerve-force  is  predominant,  shock 

also  becomes  predominant.”  , . , 

The  sudden  occurrence  of  a severe  injury  will,  however,  induce  &))hysiGal 
impression  independently  of  any  mental  emotion  or  moral l influence.  1 bus,  if 
a limb  of  one  of  the  lower  animals,  as  of  a frog,  be  suddenly  ciushed  by  t . 
blow  of  a hammer,  the  force  and  frequency  of  the  heart’s  action  immediately 
become  considerably  lessened.  Here  there  can  he  no  mental  impression.  > o n 
man  it  is  found  that  the  severity  and  the  continuance  of  the  shock  are  usua  y 
proportionate  to  the  severity  of  the  injury,  either  from  its  extent  or  from  the 
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importance  of  the  part  wounded.  Thus,  if  the  whole  of  a limb  be  torn  away 
by  a cannon-shot,  or  crushed  by  a railway  train,  the  shock  will  be  se\ere  from 
the  extent  of  the  mutilation,  though  the  part  injured  be  not  immediately 
necessary  to  life  ; whilst,  on  the  other  hand,  if  a man  be  shot  by  a pistol-bullet 
through  the  abdomen,  though  the  extent  of  the  injury  be  trifling,  and  merely 
a few°drops  of  blood  escape,  yet  the  shock  to  the  system  will  be  severe,  owing 
to  the  importance  in  the  economy  of  the  part  injured.  The  Surgeon  not 
unfrcquently  employs  this  fact  as  an  accessory  means  of  diagnosis.  Thus,  if  a 
man  break  his  leg,  and  at  the  same  time  strike  his  abdomen,  and  the  shock  be 
very  serious  and  long  continued,  without  sign  of  rallying,  the  probability  is 
that  some  severe  injury  has  been  inflicted  upon  an  internal  organ  ; injury  of 
the  viscera  occasioning  more  severe  and  continued  shock  than  a wound  of  a 
less  vital  part. 

In  extreme  cases  the  depression  of  power  characterizing  shock  may  be  so 
great  as  to  terminate  in  death.  Jordan  describes  two  kinds  of  death  from 
syncope,  as  being  produced  by  shock.  In  cases  where  the  impression  is  sudden 
and  violent,  the  heart  is  contracted  and  empty,  or  nearly  so.  More  frequently, 
however,  there  is  a sudden  arrest  of  the  contractile  power  of  the  heart,  and  its 
cavities  contain  more  or  less  partially  coagulated  blood.  In  the  great  majority 
of  instances,  however,  reaction  comes  on,  and  the  disturbed  balance  in  the 
system  is  gradually  restored.  Not  unfrequently  the  reaction  runs  beyond  the 
limits  necessary  for  this,  and  a febrile  state  is  induced,  the  traumatic  fever , 
which  will  be  presently  described. 

Shock  must  not  be  confounded  with  the  effects  of  concussion  of  the  brain, 
nor  with  the  syncope  that  results  from  loss  of  blood.  It  may  be  associated 
with,  and  its  intensity  materially  increased  by  one  or  both  of  these  conditions  ; 
but  it  commonly  occurs  independently  of  either.  It  is  due  to  the  impression 
produced  on  the  nervous  centres  by  the  violent  afferent  impulse  caused  by  the 
injury  to  the  peripheral  nerves  during  the  accident.  The  exhaustion  of  the 
nervous  centres  thus  induced  is  shown  by  the  general  state  of  muscular 
relaxation,  the  loss  of  tone  throughout  the  vascular  system,  the  feeble  action 
of  the  heart,  and  the  state  of  semi-unconsciousness  into  which  the  patient  is 
thrown.  The  general  relaxation  of  the  vessels  throughout  the  body  thus 
occurring  simultaneously  with  an  extremely  feeble  action  of  the  heart,  leads  to 
an  accumulation  of  blood,  with  partial  stagnation  in  those  parts  of  the 
vascular  system  which  are  most  dilatable.  This  is  especially  marked  in  the 
veins  of  the  abdominal  cavity.  The  lungs  are  also  frequently  gorged  with 
blood.  The  abstraction  of  so  large  a portion  of  the  blood  from  the  circulation 
causes  anaemia  of  other  parts,  and  it  is  thus  that  the  pallor  of  the  skin  and 
the  anaemia  of  the  brain  have  been  explained.  This  theory,  however,  though 
highly  probable,  is  scarcely  yet  definitely  proven. 

Pathological  Appearances. — There  are  no  characteristic  post  mortem 
appeal ances  after  death  from  shock.  The  heart,  rarely  contracted,  is  more 
often  found  full  of  blood,  especially  the  right  auricle  and  ventricle,  and  the 
w ole  venous  system  is  somewhat  gorged,  unless  the  patient  has  lost  much 
1 ood  from  the  accident.  The  blood  was  said  by  Hunter  to  remain  fluid  in 
some  cases  of  death  from  shock,  but  this  is  certainly  of  very  rare  occurrence. 

igoi  mortis  is  usually  well  marked.  The  lungs  are  engorged,  the  abdominal 
viscera  congested,  but  the  brain  is  pale  and  amende. 

Reatjient.  If  the  shock  be  chiefly  mental,  the  patient  will  usually  rally 
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speedily  on  being  spolccii  to  in  a kind  and  cheering  mannci,  01  on  having 
some  stimulant  administered.  I t tlie  shock  be  more  severe,  and  he  the  lesult 
of  considerable  injury,  the  patient  should  be  laid  in  the  recumbent  position, 
and  the  injured  part  arranged  as  comfortably  as  possible  ; he  should  be  , 
wrapped  up  in  warm  blankets,  hot  bottles  should  be  applied  to  the  feet,  and 
friction  to  the  hands  and  surface  ; a little  warm  tea,  wine,  or  spirits  and 
water,  may  be  administered,  provided  the  insensibility  be  not  complete  ; ii  it 
be  complete,  the  fluid  should  not  be  given,  lest  it  find  its  way  into  the  larynx. 

In  these  circumstances,  ammonia  should  be  applied  to  the  nostrils,  and  a 
stimulating  enema  administered,  or  ten  minims  of  ether  may  be  injected 
hypodermically,  and  repeated  at  intervals  of  about  ten  minutes  ii  necessary 
until  the  patient  begins  to  rally.  When  there  is  much  pain  associated  with 
the  shock,  a few  drops  of  laudanum  may  advantageously  be  given,  or  a quarter 
of  a grain  of  morphia  administered  hypodermically.  By  such  treatment  as 
this,  the  energies  of  the  nervous  system  are  gradually  restored. 

Operation  during  Shock.— A question  of  considerable  importance  fre- 
quently occurs  in  these  cases  ; viz.,  whether  an  operation  should  be  per- 
formed during  shock.  As  a general  rule,  it  certainly  should  be  deferred 
until  reaction  comes  on,  as  the  additional  injury  inflicted  by  the  operation 
would  increase  the  depression  under  which  the  patient  is  suffering.  In 
some  cases,  however,  the  presence  of  a crushed  limb  appears  to  prolong  the 
shock  and  to  prevent  the  patient  from  rallying,  notwithstanding  the  admi- 
nistration of  stimulants.  In  these  circumstances  the  Surgeon  would  be  justified 
in  operating  before  reaction  came  on.  Here  the  administration  of  ether  is 
extremely  beneficial  : it  exercises  a sustaining  influence,  not  only  by  acting  as 
a stimulant  to  the  nervous  system,  but  by  preventing  the  pam  and  dread  o 
the  operation  from  still  further  depressing  the  vital  energies.  Li  these  cases 
of  long-continued  shock,  great  care  is  required  m ascertaining  that  there  is  no 
internal  injury,  such  as  laceration  of  one  of  the  viscera,  giving  rise  to  e 
depression,  but  that  the  shock  is  really  and  solely  dependent  upon  the  mangled 

state  of  the  limb.  . . , 

After  the  immediate  effects  of  the  shock  have  entirely  passed  away,  we 

must  adopt  means  to  prevent  the  remote  consequences.  With  this  view  com- 
plete rest  of  body  and  repose  of  mind  must  be  enjoined  ; all  business  must  be 
laid  aside,  and  if  the  season  admits  of  it,  much  time  should  be  spent 
open  air.  Should  nervous  symptoms  develop,  warm  sea-water  douches  01  a 
sea  voyage  will  be  found  most  beneficial.  In  addition  to  this,  the  patients 
diet  and  habits  of  life  should  be  carefully  regulated,  over-stimulation  being 
especially  avoided  ; his  bowels  should  be  kept  freely  open,  and  his  general 
health  attended  to  on  ordinary  medical  principles. 


TRAUMATIC  FEVER. 

After  the  immediate  effects  of  shock  have  passed  off,  the  reaction  which 
ensues  may  not  exceed  the  limits  of  health  ; but  more  commonly,  even  though 
the  shock  may  have  been  but  slight,  a general  febrile  state  ensues.  1 ic  exac 
causes  and  nature  of  the  febrile  condition  that  follows  injuries  and  surgical 
operations  has  occupied  the  attention  of  numerous  observers,  amongst  whom 
av  be  mentioned  Billroth,  Bergmann,  and  Lucas-Champiomere.  llie  les 
Tlhelr  hCigations  have  been  to  show  that  there  are  at  least  two  d, st.net 
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forms  of  febrile  disturbance,  which  were  formerly  confounded  together  under 
the  name  of  “ traumatic  fever.”  The  first  of  these,  which  may  be  called  the 
true  traumatic  or  reactionary  fever,  commences  as  soon  as  the  symptoms  of 
shock  disappear.  As  the  patient  rallies  the  thermometer  rises  from  the  sub- 
normal point  to  which  it  had  fallen,  passes  the  normal,  and  gradually  reaches 
one  or  two  degrees  above  the  standard  of  health.  In  the  majority  of  cases  it 
reaches  its  highest  point  on  the  second  day,  and  falls  again  by  the  end  of  the 
third  day  to  the  natural  degree.  It  is  possible  to  observe  this  fever  clearly 
only  in  cases  in  which  the  injury  is  followed  merely  by  the  simple  traumatic 
inflammation  which  is  a necessary  consequence  of  an  injury.  If  decomposi 
tion  of  the  discharges  or  spreading  inflammation  occurs,  the  simple  traumatic 
fever  is  more  or  less  masked  by  the  septic  or  inflammatory  fever  which 
accompanies  these  conditions.  Simple  traumatic  fever  is  best  studied,  there- 
fore, in  sub-cutaneous  injuries,  such  as  simple  fractures,  or  severe  bruises  of 
the  soft  parts.  The  exact  cause  of  this  febrile  disturbance  has  not  yet  been 
clearly  settled.  Lucas-Championiere  is  of  opinion  that  we  must  look  for  its 
cause  in  the  nervous  system,  and  certainly  in  some  cases  it  is  difficult  to 
conceive  any  other  mode  of  origin.  The  most  marked  illustration  of  a febrile 
condition  apparently  of  purely  nervous  origin  is  that  which  follows  concussion 
of  the  brain,  when  there  is  no  reason  to  suspect  any  actual  laceration,  that  is 
to  say,  when  the  insensibility  is  of  short  duration  and  the  recovery  complete. 
In  such  cases  it  will  usually  be  found  that  the  thermometer  rises  to  about 
100°  T.,  and  falls  again  to  the  normal  point  within  twenty-four  or  forty-eight 
hours  of  the  injury. 

In  other  cases  the  early  fever  is  most  probably  produced  by  absorption  of 
the  exudation  that  takes  place  as  the  immediate  result  of  the  injury.  It  has 
been  shown  experimentally  by  Billroth  and  others  that  the  fresh  aseptic  serous 
dischaige  from  a recent  wound  if  injected  into  the  subcutaneous  tissue  or  into 
the  vessels  of  an  animal  causes  febrile  disturbance.  Kohler,  Edelberg,  Berg- 
mann,  and  others,  have  also  shown  that  the  expressed  serum  from  a fresh  blood- 
clot  possesses  powerful  pyrogenic  properties  which  they  attribute  to  the  blood- 
ferment,  which  it  always  contains  in  considerable  quantities  in  a free  state.  If 
the  ferment  be  injected  in  large  quantity,  other  symptoms  are  developed 
resembling  septicmmia,  and  often  associated  with  coagulation  of  blood  in  the 
heart,  or  cardiac  thrombosis. 


In  aseptic  wounds  and  subcutaneous  injuries  we  have  therefore  three  causes 
which  may  ^separately  or  conjointly  produce  the  condition  known  as  “ trail - 
rnatm  tever.  Firstly,  a nervous  disturbance,  concerning  the  exact  nature  of 
from1  lfcf  S ire  CSS  t01speculatc  ; secondly,  the  absorption  of  the  early  exudation 

ser  m lm!  womd  ’ thirdly,  the  excessive  ferment  contained  in  the 
mi  squeezed  from  a blood-clot  during  its  contraction. 

its=TrmatiC  Fever  Seldom  lasts  bey°nd  the  fourth  day;  during 
ditions  H the  thermometer  rarely  passes  101°  F.,  and,  as  in  other  febrile  cou- 
ture Th  . eA  cni°§  1S  usually  about  one  degree  above  the  morning-tempera- 

often  nnrn  C0'1S  1 ”t1011fd  disturbance  is  very  slight,  the  patient  himself  being 
°t ten  unconscious  of  any  feeling  of  illness. 

wound  I>shnnnfl?rilUat0ry  Fever  idso  may  occur  as  a consequence  of  a 
when  docnrmu  v"'  !ei0l!s  discharge  or  pus  be  pent  up  within  it,  even 
of  the  orJ>S:'0,\haS  )em  Preven.ted;  for  as  before  stated,  when  treating 
vol.  1.  * U 10ua  symptoms  of  inflammation,  the  exudation  fluids  that 


u 


2QO 


CONSTITUTIONAL  EFFECTS  OF  INJURY. 


tin 


inflamed  part  by  the  lymphatics  possess  pyrogenic 


drain  off  from 

1 Septic  Traumatic  Fever  is  clue  to  the  absorption  of  the  chemical  products 
of  putrefaction  from  the  surface  of  a wound.  Until  granulations  which  oilm- 
an efficient  barrier  to  the  passage  of  septic  matter  have  sprung  up,  the  raw 
surface  left  by  a wound  absorbs  it  with  the  greatest  readiness.  It  has  been 
shown  by  experiment  that  salts,  such  as  ferrocyamde  of  potassium,  are  taken 
up  with  great  rapidity,  andean  be  detected  in  the  urine  within  a very  short 
time  after  their  application  to  a raw  surface  ; the  rapidity  of  absorption  is 
scarcely  if  at  all  less  from  a surface  which  has  been  cauterized  with  a hot  non, 
but  the  application  of  a strong  solution  of  chloride  of  zme  materially  retail  s 
or  even  prevents  the  entrance  of  the  salts  into  the  circulation.  The  presence  of 
septic  matter  in  a wound,  in  addition  to  the  constitutional  disturbance  it  ctot  y 
o-ives  rise  to,  always  causes  more  or  less  local  inflammation  the  products  ot 
which  no  doubt  aid  in  producing  the  fever.  The  severity  of  septic  traumatic 
fever  is  proportional  to  the  dose  of  the  chemical  products  of  putiefaction  vino 
enters  the  circulation  ; consequently  it  will  vary  directly  with  the  amount  of 
septic  matter  present  and  the  size  of  the  wound.  If  the  decomposing  matter 
be1  pent  up  at  some  degree  of  pressure,  the  rapidity  of  absorption  will  be 
increased  1 Should  the  dose  be  sufficient,  the  patient  may  die  rapidly  fiom  the 
direct  toxic  effects  of  the  chemical  products  of  putrefaction,  a condition  whic 
"tocXd  jm  one  of  the  forme  of  septicaemia.  “ aeptre 
matic  fever  and  this,  the  difference  is  only  one  of  degiee.  Guided  by  these 

or^'hS-  K ‘SgM 

Sts: 

often  delirium,  especially  at  night,  and  ^ “g from 

fever,  or  defervescence,  is  sometimes  rapid , oc per  .od  ^ 8^ 

twenty-four  to  thirty-srx  hours  , u s decomposin''- pus  may  be  still 

drainage  is  difficult,  as  m a compound  these  cir- 

pent  up  in  parts  of  the  cavity  at  some  egieo  1 ' ^ symptoms 

iumstaU  the  decline  of  the  fever  wUl  be  “ « ^LriXL.g- 
oT‘iduallv  merge  into  those  of  hectic,  atxtnucu  u>  u 
exacerbations^  the  profuse  sweats,  and  progressive  loss  ot  strong  . 

TRAUMATIC  DELIRIUM. 

Traumatic  Delirium  not 

individuals  with  an  11TIta^“, ““ ' °‘L ltJ  ol- who  were  intoxicated  at  the  time 
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sometimes  earlier  than  this  : and  most  commonly  declares  itself  during  the 
night.  It  is  occasionally  met  with  after  operations  in  cases  in  which  there 
has  been  a severe  mental  strain  on  the  part  of  the  patient  previous  to  the 
operation.  In  my  experience  traumatic  delirium  more  frequently  follows 
removal  of  the  breast  than  any  other  operation ; more  especially  in  those 
cases  in  which  the  patient  has  long  suffered  from  and  long  concealed  her 
disease,  and  finally  with  great  mental  effort  submitted  to  the  operation.  Two 
distinct  types  of  traumatic  delirium  have  been  described,  which  are,  in  fact, 
two  different  diseases,  the  one  inflammatory,  the  other  nervous. 

In  Inflammatory  Traumatic  Delirium  there  are  a quick  and  bounding 
pulse,  hot  skin  and  head,  flushed  cheeks,  glistening  eyes,  much  thirst,  and 
high  fever  ; in  fact,  this  form  is  merely  the  delirium  which  accompanies  the 
febrile  disturbance  consequent  upon  the  absorption  of  the  products  of  septic 
or  infective  inflammations  from  the  wound.  Occasionally  the  patient  is 
Aiolent,  tossing  himself  about  the  bed,  and  moving  the  injured  part  insensible 
to  or  regardless  of  pain.  More  often  there  is  mere  wandering  of  mind  ; and 
in  mild  cases  the  patient  will  answer  questions  rationally  if  spoken  to.  The 
symptoms  are  most  marked  at  night,  and  diminish  when  the  morning-fall  of 
temperature  commences  ; they  usually  set  in  on  the  third  day,  and  are  most 
marked  by  the  fourth  or  fifth,  which,  as  before  stated,  is  the  time  at  which 
septic  traumatic  fever  reaches  its  highest  point.  The  Treatment  of  this  form 
is  best  carried  out  by  the  application  of  ice  to  the  head  ; the  bowels  must  be 
kept  well  open,  and  the  diet  must  be  light  but  nutritious.  The  use  of  stimu- 
lants must  be  determined  by  the  state  of  the  praise  ; when  this  is  very  rapid, 
alcohol  often  diminishes  the  delirium  and  produces  sleep  ; when  it  is  very  full 
and  bounding  and  the  patient  is  young,  bleeding  from  the  arm  may  occasion- 
a .y  be  resorted  to,  but  this  is  seldom  required.  The  patient  must  be  care- 
fully watched,  as  there  is  often  a constant  desire  to  get  out  of  bed.  At  the 
same  time  that  these  measures  are  adopted,  local  means  must  not  be  neglected 
to  subdue  the  inflammation,  and  remove  any  septic  matter  or  pent-up  dis- 
charges which  may  be  giving  rise  to  the  febrile  disturbance. 

Nervous  Traumatic  Delirium  usually  occurs  in  persons  whose  consti- 
tutions have  been  broken  by  habitual  excess  in  drinking  ; and  in  fact,  it  is  in 
most  cases,  if  not  always,  an  attack  of  ordinary  delirium  tremens,  induced  by 
the  shock  of  the  accident.  In  some  rare  cases  it  is  preceded  by  a fit  of  an 
epileptiform  character  ; most  commonly  the  earliest  sign  is  want  of  sleep,  with 
a restless  nervous  manner.  The  pulse  becomes  quick,  small,  and  irritable  • 
e surface  is  cool,  and  usually  covered  by  a clammy  offensive  perspiration  • 

temnr?8!  ^ by  m open  wound  there  is  usually  no  elevation  of 

ffTe  Wue  'is  T h ei?  b/  fT’ the  of  the  case  « greatly  increased, 

he  tongue  is  white  and  furred,  and  there  is  usually,  though  by  no  means 

peS  Sr  ,0thif ik  ^ the  hands’  Thc  delirium  is  of  a*muttS^ 
answeimrainlfr  5 patfnt  1S  offceu  harassed  by  spectral  illusions,  but  will 
very  ranifllv  fVu  M spoPen  . traumatic  delirium  tremens  is  sometimes 
in  less  tb mi  f a f 1 mc  known  it  to  destroy  life  in  cases  of  simple  fracture 
from  exlnimth G 1°  10wf'  du  ofdler  .cascs>  death  takes  place  after  some  days 
In  the 'tv  a T ’ i™!. tlG  pdfd  termination  is  occasionally  sudden, 
obtain  sleen  ^ °i  UC1V0US  traumatic  delirium,  thc  essential  points  are  to 
tomme  anrl  ° '°Cp  up  tPe  Patient’s  strength.  The  excessively  foul 

0 b eath  are  8ldficient  indication  of  the  necessity  of  administering 
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brisk  purgative  at  the  commencement  of  the  treatment  ; in  many  cases  no 
sedatives  will  have  any  effect  till  the  purge  has  acted.  The  motions  brought 
away  by  the  medicine  are  usually  excessively  foul.  The  best  sedatives  arc 
bromide  of  potassium,  morphia,  and  hyoscyamus.  The  bromide  may  be  given  m 
twenty-grain  doses,  repeated  every  two  or  three  hours.  Morphia  may  be 
o-iven  in  quarter-grain  doses,  repeated  at  intervals  of  four  hours,  till  one  gram 
is  reached,  or  till  sleep  is  induced.  The  effect  of  the  drug  must  be  carefully 
watched.  It  is  always  better  to  administer  it  hypodermically  when  possible, 
as  in  some  cases  it  seems  to  be  imperfectly  absorbed  from  the  disordered 
stomach.  Hyoscyamus  may  be  administered  in  half-drachm  doses  of  the  tinc- 
ture, but  it  is  less  effectual  than  morphia.  Both  morphia  and  hyoscyamus  may  be 
o-iven  in  combination  with  the  bromide.  Hydrate  of  chloral  has  also  frequently 
been  used  ; but  it  is  not  so  safe  a drug  as  those  just  mentioned,  as  an  exces- 
' sive  dose  may  kill  the  patient  suddenly.  The  Surgeon  must  use  his  judgment 
as  to  the  extent  to  which  the  sedatives  may  be  pushed.  If  they  fail  to  act,  it 
is  often  wiser  to  discontinue  them,  than  to  run  the  risk  of  giving  a poisonous 
dose  Food  is  even  of  more  importance  than  sedatives  ; so  long  as  the  patient 
can  take  an  abundant  supply  of  good  liquid  nourishment,  there  is  hope  of  his 
recovery.  Solids  must  be  avoided,  as  the  stomach  is  never  in  a state  to  digest 
them.  If  there  be  much  depression,  it  will  usually  be  advisable  to  administer 
some  stimulant,  that  to  which  the  patient  has  habituated  himself  being  t ic 
best.  It  is  sometimes  convenient  to  mix  the  sedative  with  the  stimulant.  It 
the  patient  be  strong,  there  is  no  danger  in  cutting  off  all  stimulants,  even  m 
the  case  of  a confirmed  drunkard.  After  sleep  has  been  induced,  the  quantity 
of  sedatives  must  be  lessened  ; but  it  will  often  be  found  necessary  to  continue 
them  for  some  time,  as  there  will  be  a tendency  to  recurrence  of  the  delmum 

^ Tlfpatient  should  if  possible  be  put  in  a room  by  himself,  and  watched  by 
a single  attendant.  If  he  is  violent,  he  should  be  at  once  put  m a stiait- 
waistcoat,  as  it  excites  him  much  less  to  struggle  with  an  inanimate  object, 
than  with  a couple  of  men.  When  the  strait-waistcoat  is  firmly  applied, 
the  attendant  should  keep  out  of  sight  as  much  as  possible  while  watching 
him  If  the  injury  is  a broken  bone  111  a limb,  the  injured  part  must  he  fixed 
firmly  in  splints  well  padded  with  cotton  wool,  and  swung  from  a cradle  ; it 
mus/on  no  account  be  fixed  to  the  bed,  for  every  movement  of  the  patient 
would  then  grind  the  bones  together,  and.  perhaps  render  a simple  fracture 
compound.  The  patient  seems  absolutely  insensible  to  the  pam  caused  y 

8UTh«™rfoms  of  traumatic  delirium,  the  inflammatory  and  tlm  nervous, 
are  Xi  found  move  or  lose  conjoined,  and  in  such  cases  tta  prognosis  » 
always  grave,  as  exhaustion  speedily  sets  in  : stimulants  and  abundant  fluid 
nourishment  must  then  be  freely  administered. 

REMOTE  EFFECTS  OF  INJURY. 

These  mav  be  constitutional  or  local.  . •,  , 

The  Eemote  Constitutional  Effects  of  injuries  arc  of  a very  valued  c a- 

, Tn  some  cases,  persons  who  have  met  with  serious  injury  will  be  feu  d 
trulie  siuldcnly  some  months  after  apparent  recovery.  In  others,  they  gradually 
al  out  of  health,  the  nutrition  of  the  body  appearing  to  become  unpaired, 


REMOTE  EFFECTS  OF  INJURIES. 


29  3 


anasmia  and  a cachectic  state  supervening.  In  other  instances,  again,  the 
functions  of  the  nervous  system  become  disturbed  : convulsive  movements  or 
paralytic  symptoms  of  a slight  but  persistent  character  eventually  develop 
themselves,  and  may  become  progressive,  terminating  in  organic  disease  of  the 
nervous  centres.  In  these  cases,  the  immediate  influence  exercised  by  the 
injury  on  the  nervous  system  seems  to  pass  off,  while  a permanent  impression 
is  left.  rrhe  patient  never  completely  recovers  from  the  effects  of  his  injury : 
he  is  never,  to  use  the  common  expression,  “ the  same  man  again  and, 
although  his  health  may  appear  to  improve  from  time  to  time,  yet,  on  close 
inquiry  and  careful  investigation,  it  will  be  found  that  there  has  been  a 
continuous  train  of  symptoms  indicative  of  a disordered  state  of  the  nervous 
system. 

These  remote  constitutional  effects,  to  which  attention  has  been  directed  by 
Hodgkin  and  James,  often  do  not  manifest  themselves  for  weeks  or  months 
after  the  infliction  of  the  injury.  Some  change  appears  to  be  induced  in  the 
condition  of  the  blood,  or  in  the  action  of  the  nervous  system,  that  is  incom- 
patible with  health.  Perhaps,  as  Hodgkin  supposes,  the  part  locally  injured 
becomes  incapable  of  proper  nutritive  action,  and  thus  a morbid  poison  results, 
in  consequence  of  some  peculiar  combination  of  the  chemical  elements  of  the 
part,  by  which  the  whole  system  is  influenced.  Be  this  as  it  may,  the  fact 
remains  certain,  that  chronic  constitutional  disturbance,  serious  illness,  or  even 
sudden  death,  may  supervene,  as  a result  of  a local  injury,  a considerable  time 
after  its  infliction. 

Remote  Local  Effects. — The  possible  remote  local  consequences  of  severe 
injuries  deserve  more  attention  than  they  usually  receive.  There  can  be  no 
doubt  that  many  structural  diseases  owe  their  origin  to  long  antecedent 
injuries.  The  nutrition  of  a part  may  be  modified  to  such  an  extent  by 
a blow  or  wound  inflicted  upon  it,  as  to  occasion  those  alterations  in  the 
structure  which  constitute  true  organic  disease.  Thus  we  occasionally  find, 
on  death  occurring  many  months  after  a severe  injury,  that  extensive  local 
mischief,  usually  of  an  inflammatory  character,  is  disclosed,  which  has  evidently 
been  going  on  in  an  insidious  manner  from  the  time  of  the  accident. 

In  other  cases  again,  a blow  may  give  rise  to  severe  and  long-continued 
neuralgic  pains  in  a part ; or  it  may  be  the  direct  occasioning  cause  of  struc- 
tural disease  in  bones,  joints,  or  blood-vessels  ; and,  lastly,  it  may  be  the 
starting  point  of  cancerous  or  other  tumours,  many  cases  of  which  can  be 
distinctly  referred  to  external  violence. 
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CHAPTER  IX. 


INJURIES  OE  SOFT  PARTS. 

These  consist  of  Contusions  and  Wounds. 

CONTUSIONS. 

In  a Contusion  the  skin  is  unbroken,  but  there  is  always  some  laceration  of 
the  subcutaneous  structures.  Indeed,  great  disorganization  of  these  occasionally 
takes  place,  though  the  skin  continues  entire,  owing  to  its  greater  elasticity  and 
toughness.  Hence  a contusion  may  be  looked  upon  as  being  a subcutaneous 

lacerated  wound.  . , 

In  contusions  there  is  always  extravasation  of  blood  into  the  tissues  to  a 

greater  or  less  degree.  When  slight,  this  extravasation  is  termed  an  ecchymosis. 
The  blood  is  not  shed  outwardly,  but  accumulates  under  the  skin  in  the  areolar 
tissue,  or  in  internal  organs,  presenting  in  the  former  situation  the  ordinary 
purplish-black  discoloration  of  a bruise.  The  amount  of  blood  extravasated 
will  of  course  depend  upon  the  vascularity  of  the  part  contused.  The  anes 
of  the  extravasation  is  due  in  great  measure  to  the  efiused  blood,  pent 
up  amongst  the  tissues,  coagulating  over  and  compressing  the  torn  vessels 
which  have  poured  it  forth  ; thus  restraining  the  further  escape  of  blood 
from  them,  and  allowing  the  ordinary  process  of  repair  of  wounded  vessels  to 

take  place.  , . • 

Causes  -Contusions  may  result  from  direct  pressure,  as  when  a part  is 

forcibly  squeezed  ; from  a direct  blow,  usually  by  a hard  blunt  body  ; or  from 
an  indirect  blow,  as  when  the  hip-joint  is  contused  by  a person  falling  on  his 
feet  from  a height. 

Compression  of  the  parts  injured  is  always  necessary  to  constitute  a con- 
tusion. This  compression  may  occur  between  the  force  on  one  side,  and  a 
bone  as  the  resisting  medium  on  the  other  ; or  the  part  injured  may  be 
compressed  and  contused  between  two  forces  in  action-as  when  the  hand  is 
cauoht  between  two  revolving  wheels  ; or  between  a force  m action  and  a 
passive  medium— as  by  a wheel  passing  over  the  limb  and  crushing  it  agains 

thD^GREES.— 1 The  amount  of  extravasation  of  blood  consequent  011  a contusion 
will  necessarily  depend  mainly  upon  the  force  employed  in  its  production,  but 
also  o some  considerable  extent  upon  the  state  of  hea  th  of  the  individual 
bruised  In  persons  out  of  health,  with  soft  tissues,  bruising  very  readdy 
occurs  Contusions  are  of  various  degrees : they  may  be  annngec  . u on . . 
Hf  the  Skin  only ; 2,  with  Extravasation  into  the  Areolar  Tissue;  8, 
with  Laceration  of  the  Soft  Parte;  and  4,  w.th  8.V 

f-n-t-miponq  Disorganization  of  the  Soft  and  Hard  Parts. 

T t|  grsi  ilmnr  the  blood  is  effused  merely  into  the  skin,  producing 
ei  A or  tele’;  the  colour  of  which  varies  at  different  periods  from 
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purplish-red  to  greenish-brown,  this  variation  being'  dependent  upon  changes 
that  take  place  in  the  extravasated  blood  as  it  undergoes  absorption. 

In  the  second  degree  a bag  of  blood  can  often  be  felt  fluid  and  fluctuating 
under  the  skin,  in  which  state  it  may  remain  for  weeks  or  even  months  without 
undergoing  any  material  change,  provided  it  be  excluded  from  the  air.  In 
other  cases  it  gradually  becomes  absorbed ; or,  if  it  communicate  with  the  air — 
the  bag  being  opened  in  any  way — it  will  undergo  putrefaction,  unless  special 
antiseptic  precautions  are  taken  to  prevent  it,  and  will  excite  inflammation 
and  suppuration  around  it,  the  clots  being  discharged  mixed  with  pus.  In  some 
cases -it  would  appear,  from  the  observations  of  Sir  P.  Hewett  and  Sir  J.  Paget, 
that  the  clot  resulting  from  extravasated  blood  may  become  organized  and 
finally  penetrated  by  blood-vessels.  The  French  pathologists  have  described 
the  formation  of  a cyst  containing  serous  fluid  in  the  site  of  the  extravasated 
blood.  The  walls  of  these  cysts  are  composed  of  a fibrous  tissue  ; they  have 
no  distinct  lining  membrane,  and  in  their  interior  serous  or  grumous  fluid, 
composed  of  disintegrated  blood,  is  found.  Lastly,  extravasated  blood  may 
give  rise  to  a sanguineous  tumour,  Hsematoma ; the  blood,  which  may  con- 
tinue for  months,  or  even  years,  fluid,  slowly  deposits  its  fibrin  upon  the 
tissues  amidst  which  it  is  lying,  thus  forming  a sort  of  imperfect  cyst  well, 
while  the  fluid  coutents  become  dark  and  treacly. 

Iu  the  third  and  fourth  degrees  of  contusion,  the  laceration  and  disorganiza- 
tion of  structures  usually  lead  to  sloughing  and  suppuration,  or  to  rapid 
gangrene  of  the  parts,  or  to  haemorrhage,  ending  in  fatal  syncope  ; or,  when 
the  contusion  is  of  an  internal  organ,  this  haemorrhage  may  prove  fatal  by 
taking  place  into  the  serous  cavities.  When  the  contusion  is  superficial,  the 
haemorrhage  -is  subcutaneous,  and  though  abundant,  is  rarely  in  sufficient 
cpiantity  to  influence  the  heart’s  action.  In  one  remarkable  case,  however,  in 
which  a schoolmaster  was  convicted  of  manslaughter  for  beating  a boy  to 
death  with  a stick,  and  in  which  I was  called  to  make  a post  mortem  examina- 
tion, death  had  evidently  resulted,  in  a great  measure  at  least,  from  this  cause : 
the  subcutaneous  areolar  tissue  of  the  four  limbs  being  extensively  torn  away 
from  the  fasciaa,  and  uniformly  filled  with  extravasated  blood,  whilst  the 
internal  organs  were  in  an  anaemic  condition,  even  the  pulmonary  vessels  and 
the  coronary  arteries  of  the  heart  being  emptied  of  blood. 

Diagnosis.  This  is  not  always  easy.  The  more  severe  degrees  may  be 
mistaken  for  incipient  gangrene,  the  discoloration  being  not  very  dissimilar,  and 
the  resemblance  being  sometimes  increased  by  the  formation  of  blebs  upon  the 
skm  containing  serous  fluid  more  or  less  darkly  coloured  with  blood  ; but  the 
part,  when  simply  contused,  preserves  its  temperature  and  vitality.  In  some 
cases  the  extravasated  blood  has  a hard  circumscribed  border  of  clot,  and  is 

soft  m the  centre,  which  in  the  scalp  resembles  somewhat  a depression  in  the 
subjacent  bone. 

Ihe  diagnosis  of  old  cases  of  extravasation,  leading  to  hamiatoma,  from 
a iscess  01  ma  ignant  disease,  is  not  always  easily  made  by  tactile  examination 
°ne ; but  the  history  of  the  case,  exploration  with  a grooved  needle,  and 

1011  ^hc  C011tents  of  the  tumour  under  the  microscope,  will  always 
clear  up  any  doubt  that  may  exist. 

lif.  1 ' L,  -!n  ^lc  ^wo  degrees  of  contusion,  our  great  object  should 

Hero  CX<n  a^.sPefd’ly  as  possible,  the  absorption  of  the  extravasated  blood, 
co  c app  ications  are  of  especial  service  ; lotions  composed  of  one  part  of 
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spirits  of  wine  to  eight  or  ten  of  water  should  be  constantly  applied.  Leeches 
— commonly  used  in  these  cases — should  not  be  applied  to  a bruised  part  ; 
they  cannot  remove  the  blood  that  has  already  been  extravasated,  and  often 
set  up  irritation,  which  leads  to  suppuration.  The  bag  of  blood  should  not  be 
opened,  however  soft  and  fluctuating  it  may  feel,  so  long  as  there  is  any 
chance  of  its  being  absorbed.  If  once  it  be  punctured  and  unpurified  air  be 
allowed  to  enter,  putrefactive  suppuration  will  be  set  up  in  it.  The  fluid 
blood  may,  however,  in  such  case  be  safely  removed  by  means  of  the  aspirator, 
a large  needle  being  used,  and  the  puncture  being  closed  by  collodion.  It 
signs  of  inflammation  occur,  the  parts  becoming  red,  hot,  and  painfully 
throbbing,  free  incisions  should  at  once  be  made  with  antiseptic  precautions, 
the  blood — already  disorganized  and  mixed  with  pus — evacuated,  and  the 


cavity  allowed  to  granulate. 

In  the  third  and  fourth  degrees  of  contusion,  it  is  often  useless  to  attempt  to 
save  the  life  of  the  injured  part ; but,  if  this  is  attempted,  much  may  be  done  to 
prevent  the  fever  and  suppuration  that  sometimes  attends  the  separation  of  the 
sloughs.  The  skin,  being  in  such  cases  unbroken,  must  be  washed  with  a 
solution  of  carbolic  acid  (1  in  20),  after  which  an  antiseptic  dressing  may  be 
applied,  beneath  which  the  sloughs  will  separate  with  scarcely  any  febrile 
disturbance,  and  but  little  suppuration ; the  ulcer  that  results  must  be  treated 

on  general  principles.  . 

Disorganizing  contusions  of  the  most  severe  kind  may  be  recovered  from 
provided  there  U no  external  wound , even  though  the  soft  structures  of  the 
limb  or  part  be  extensively  crushed,  the  bones  comminuted,  and  the  joints 
opened.  It  is  not  the  subcutaneous  lacerations  and  disorganizations  that  are 
to  be  dreaded  ; so  long  as  the  main  blood-vessels  of  the  part  injured  are  intact, 
these  may  be  recovered  from.  But  it  is  the  admission  of  air  bearing  with  it 
the  cause  of  decomposition,  into  the  interior  of  a badly  injured  limb  that  con- 
stitutes the  great  danger.  If  this  can  be  avoided  there  is  little  feai  of  undue 
inflammation  being  excited;  but  if  impure  air  be  admitted  to  the  laceiated 
tissues,  putrefaction  followed  by  suppuration  and  sloughing  is  at  once  set  up, 
and  the  safety  of  the  patient  will  be  seriously  imperilled  In  such  cases  as 
these,  amputation  is  usually  the  sole  resource,  unless  the  progress  of  the 
mischief  can  be  arrested  by  the  employment  of  an  efficient  plan  of  antiseptic 

difference  between  the  effects  of  a subcutaneous  laceration  and  one 
accompanied  by  open  wound  is  well  exemplified  m the  cases  of  a simple 
and  a “ compound  » dislocation.  In  the  first  case,  although  the  ligaments  mid 
capsular  muscles  are  extensively  torn,  often  with  great  extaavasation  of  b 0 , 

repair  takes  place  without  any  serious  trouble ; whilst  111  a compound  d 
location,  in  which  air  has  been  admitted  and  has  given  rise  to  putrefaction  of 
the  extravasated  blood  and  the  inflammatory  exudation,  the  most  extensiv 
suppuration  necessarily  ensues,  and  joint,  limb,  or  life,  one  or  otliei,  is  grea t 

treatment,  according  to  the  part  that  is  affected,  and  the  extent  of  its 


1U  The  blood  which  has  been  extravasated  in  simple  subcutaneous  contusions 
sometimes  undergoes  certain  changcs-not  of  a ( ^ 

true,  but  still  of  such  a nature  as  in  many  cases  to  lender  its  absoiptio 
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source  of  constitutional  disturbance.  Hence  it  occasionally  follows  that  this 
absorption  of  large  extravasations  is  followed  by  some  of  the  minor  evidences 
of  blood  poisoning — such  as  boils,  sallowness  of  skin,  low  health,  and  rheumatic 
pains.  These  effects  arc  best  remedied  by  sulphurous  waters,  free  purging, 
alteratives,  change  of  air,  &c. 

Strangulation  of  Parts. — This,  when  accidental,  occasionally  occurs  as 
the  consequence  of  the  application  of  a constricting  ligature  or  bandage,  or  the 
slipping  of  a tight  ring  over  a part.  I11  such  cases,  the  first  effect  of  the  con- 
striction is  to  prevent  the  return  of  the  venous  blood  ; this  impediment  to  the 
circulation  occasions  serous  effusion,  and  swelling  of  an  oedematous  character. 
If  relief  be  not  afforded  to  the  circulation  by  the  removal  of  the  constricting 
body,  distension  of  the  vessels,  stagnation  of  the  blood,  loss  of  vitality  of  the 
part,  and  gangrene  will  speedily  ensue.  In  many  cases  in  which  the  strangu- 
lation is  relieved  by  the  Surgeon,  the  loss  of  vitality  is  far  advanced  but  not 
complete,  and  the  restoration  of  the  circulation  is  then  followed  by  inflamma- 
tion, varying  in  intensity  with  the  degree  of  damage  that  the  tissues  have 
suffered.  This  is,  indeed,  merely  an  illustration  of  the  fact  experimentally 
demonstrated  by  Cohnheim,  that  arrest  of  the  circulation  or  exclusion  of 
blood  from  a rabbit’s  ear  gives  rise,  when  the  circulation  is  restored,  to  inflam- 


mation, the  intensity  of  which  can  be  determined  by  the  duration  of  the 
interference  with  the  flow  of  blood.  The  most  familiar  example  of  this  condi- 
tion in  actual  practice  is  the  inflammation  of  the  gut  that  so  frequently 
follows  reduction  of  a strangulated  hernia. 

The  treatment  of  strangulation  consists  in  at  once  dividing’  or  removin0'  the 
cord  or  ring,  as  the  case  may  be.  Usually  this  is  easily  done,  but  in  some 
cases  it  is  attended  with  no  little  difficulty.  This  happens  especially  when  a 
small  ring  has  been  hurriedly  put  on  a wrong  finger,  or  when  the  penis  has 
been  diawn  through  a brass  ring.  In  such  cases  as  these  the  member  swells 
gieatly,  and  the  difficulty  of  removing  the  foreign  body  is  very  considerable. 
The  finger-ring  may  usually  be  removed  by  slipping  a director  under  it,  and 
clipping  or  filing  it  across  upon  this.  Sometimes  the  following  popular  plan 
may  advantageously  be  adopted.  A strong  silk  thread  is  carefully  hound 
round  the  finger  as  tightly  as  possible  from  the  tip  down  to  the  rim- 
under  which  the  free  end  is  carried  with  a needle  : the  thread  is  then  slowfy 
untwisted,  and  the  ring  is  thus  carried  upon  it  off  the  finger.  Curtain  or  other 
jrass  rings  compressing  the  root  of  the  penis  have  been  known  slowly  and 
gradually  to  cut  through  the  organ,  without  destroying  its  vitality  or  render- 
ing le  urethra  impervious;  but  such  a fortunate  result  is  altogether  the 
exception  ; m the  great  majority  of  such  cases,  unless  the  ring  be  speedily  cut 
, notification  of  the  organ  would  ensue,  and  might  be  followed  as  it  has 
been  in  some  instances,  by  the  death  of  the  patient  ’ 

resnect0 ^°™'~The  remarks  thafc  have  just  been  made  with 
subPcutanoon,  lCffeCtf  01  fche  admissmn  of  air  into  extravasations  of  blood  and 
wounds  • inrl  > !ous  01  contusions,  apply  with  equal  force  to  subcutaneous 
iug.  subcuHnpeC  StlC  1 aceratl0us>  ruptm?es,  and  injuries,  are,  properly  speak- 
and  1 W0U1!  ; k 18  t0  Say’  bones>  ligaments,  tendons, 

^n  tveZ  it’  bc  bl'°ken’  t0Vn’  co«,  and  ruptured,  and  yet  if  the 

comnlete  ro-m' ^ b<U  Sibe  UUbr°  • S0  ^ba*i  the  entrance  of  air  is  excluded, 
beyond  tbp  oi,1  take  l*!3,00  without  the  inflammation  at  any  time  passing 
h c uumatic  or  adhesive  stage,  and  without  more  than  the 
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slight  degree  of  traumatic  fever  inseparable  from  all  serious  injuries,  and  which 
in  the  slighter  injuries  would  not  he  recognizable. 

The  Surgeon  takes  advantage  of  this  most  important  fact  in  many  of  his 
operations  which  are  performed  subcutaneously ; that  is  to  say,  the  narrow  , 
blade  of  a knife  is  introduced  through  a puncture  in  the  skin,  tissues  are  freely 
divided,  and  on  the  withdrawal  of  the  knife  the  wound  is  so  closed  either  by 
the  approximation  of  its  valvular  edges,  or  by  the  pressure  of  a compress,  that 
the  entrance  of  air  is  prevented,  and  thus  healing  takes  place  by  the  first 
intention,  without  local  inflammation  or  constitutional  disturbance,  as  in  a 
subcutaneous  laceration.  This  is  the  principle  on  which  all  operations  0 
tenotomy  and  myotomy  are  performed.  Many  of  the  operations  cm . the  eye 
also  appear  to  owe  their  safety  to  the  same  principle  being  involved  in  them, 
the  non-entry  of  the  air  in  these  cases  being  perhaps  due  rather  to  the  contrac- 
tion of  the  eyeball  after  the  escape  of  its  aqueous  humour  or  lens  than  to 

any  special  design  of  the  Surgeon. 

The  only  treatment  needed  in  a subcutaneous  wound,  whether  the  result  0 
accident  or  made  by  the  Surgeon’s  knife,  is  Rest  and  protection  of  the  ski n. 
The  unbroken  skin  is  a more  certain  antiseptic  than  any  surgical  dressing. 


OPEN  WOUNDS. 

A wound  may  best  be  defined,  in  the  words  of  Wiseman  as  “a  solution  of 
continuity  iu  any  part  of  the  body,  suddenly  made  by  anything  that  cuts  01 

tears,  with  a division  of  the  skin.  , 

Surgeons  divide  wounds  into  five  kinds,  Incised,  lacerated,  Contused, 

Punctured,  and  Poisoned. 

INCISED  WOUNDS. 

Incised  wounds  are  such  as  arc  made  by  a sharp  cutting  instrument  such  as 
<1  knife  or  sword  They  may  vary  in  extent  from  a simple  superficial  c\it  tc 

In  amputation  at  the  hip-joint.  Incised  wounds  are 
ii„  onen  the  air  having  free  access  to  them  ; occasionally,  houevei,  when 
made  V the  Surgeon,  they  are  subcutaneous,  communicating  externally  only 
bytsmdl  puuctufe.  They  may  be  simple, 

integument  and  muscle  ; or  they  may  be  complicated  with  mjuiy  of  the  c 
and  nerves,  or  of  important  oigmis.  , • 

Symptoms. — In  all  cases  incised  wounds  give  rise  to  three  symptoms  ; 

Pain  Hemorrhage,  and  Separation  of  the  lips  of  the  wound.  _ • 

The  Pain  in  an  incised  wound  is  usually  of  a cutting,  burning,  01  smarting 
1 ihe,  M ' T Johnson  compared  his  own  sensations  to  the  pain  produced 
fim!iS  falling  upon  the  part  Mn«^weve^ 

lx t 

former  ease  the  pain  is  greater  than  in  the ^ 

XS:  terminal  branches  being  thus 
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influence,  different  parts  of  the  same  tissue  bleeding1  with  different  degrees  of 
facility ; thus  the  skin  of  the  face  yields  when  cut  more  blood  than  that  of  the 
leg.  Again,  the  same  parts  will,  under  different  states  of  irritation,  pour  out 
different  quantities. 

The  Separation  of  the  Lips  of  the  Wound  depends  on  the  tension  and 
the  position  of  the  part  as  well  as  on  the  elasticity  and  vital  contractility  of 
the  tissues  ; it  is  also  influenced  by  the  direction  of  the  incision,  according  as 
this  is  parallel  witli  the  axis  of  a limb  or  muscle  or  across  it.  It  is  greatest  in 
those  parts  that  are  naturally  the  most  elastic  or  that  possess  the  highest  degree 
of  tonicity  ; thus  the  muscles  when  cut  retract  some  inches,  the  arteries  and 
skin  gape  widely  when  divided,  whereas  in  the  case  of  ligaments  or  bones,  no 
retraction  takes  place. 

Management  of  Incised  Wounds. — In  the  treatment  of  an  incised  wound, 


we  must  always  endeavour  to  procure  union  by  primary  adhesion  (p.  2G9) 
between  a portion,  if  not  the  whole,  of  the  surfaces,  for  reasons  already 
assigned.  The  probability  of  procuring  adhesion  depends  greatly  upon  the 
constitution  of  the  patient ; it  is  a decided  and  most  dangerous  error,  and  as 
unscientific  as  it  is  dangerous,  to  suppose  that  success  or  failure  is  entirely 
dependent  on  local  conditions  and  the  management  of  the  wound  itself.  In 
some  constitutions  it  is  impossible,  under  the  most  favourable  circumstances, 
to  obtain  it.  The  sounder  the  constitution,  the  more  readily  will  union  by  the 
first  intention  take  place  ; and  in  all  cases  it  is  disposed  to  by  the  removal  of 
all  sources  of  irritation  from  the  system,  and  by  the  achrption  of  a supporting 
regimen.  Repair,  like  all  other  physiological  processes,  is  attended  with  an 
expenditure  of  vital  force  directly  proportioned  to  the  extent  to  which  plastic 
material  is  separated  from  the  blood ; hence  anything  approaching  to  a lowering 
plan  of  treatment  is  to  be  avoided,  though  the  opposite  error  of  over-stimu- 
lation is  equally  to  be  deprecated.  Thus,  in  those  operations,  the  plastic,  for 
instance,  in  which  it  is  necessary  that  the  union  be  as  direct  as  possible,  the 
patient  should  be  prepared  by  being  kept  for  some  time  previously  upon  a diet 
consisting  chiefly  of  milk  and  light  animal  food,  by  taking  regular  exercise, 
e ^ministration  of  iron  ; we  should  look  specially  also  to  the  state 
0 the  digestive  and  urinary  organs.  I11  cases  of  accidental  wound,  we  must 
keep  the  patient  quiet,  put  him  on  a moderate  diet,  and  be  very  cautious  in 
the  administration  of  stimulants,  as  they  have  a great  tendency  to  interfere 
with  union  by  the  first  intention.  It  must  be  borne  in  mind,  that  the  great 
0 jec  is  to  imit  inflammation ; for  if  this  be  carried  beyond  what  is  necessary 
lor  plastic  effusion,  suppuration  will  certainly  follow. 

Homogeneity  of  structure  in  the  opposed  surfaces  is  favourable  to  union  by 
1st  mtention,  but  we  must  not  imagine  that  union  by  first  intention  is  not 
l°,,e  befcwfn  dissimilar  tissues  ; thus  muscle  may  adhere  directly  to 

alre  w!1'  fofc.  ^ . The  medium  of  adhesion,  as  we  have 

lioin-K  qftnoi111  SUC  1 cases,  1 s the  plastic  exudation  which  forms  in  the  first  few 
at  rest  Hin-i  10  and  keeps  the  opposed  surfaces  steadily  in  contact  and 

fCvfloPJfnfc  of  the  permanent  bond  of  union  takes  place, 
zealous  ntton/T”  \ < ou.nds  heal,  but  cannot  be  said  to  be  cured.  Over- 
man to‘th  bS  \ • curm&  wounds  often  lead  to  the  aggravation  rather 
unoii  it  of  (li«Gm<X  paginal  injury,  and  entail  the  superaddition 

nu — • .clse  " nch  is  the  direct  result  of  the  continued  applications  of 


i ,•  , . "“IU1  me  uuect  res 

lotious  and  ointments.  There  is  nothiiu 


’•  worse  than 


pottering  and  meddle- 
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some  Surgery.  If  the  “nimia  cura  medicinal”  is  often  the  cause  of  much 
evil,  the  Surgical  form  of  the  same  kind  of  practice  is  equally  disastrous. 

A wound  left  to  Nature  may  heal  in  a few  days  ; tormented  by  meddlesome 
and  injudicious  Surgery  it  may  remain  open  for  months.  , 

In  the  treatment  of  wounds  the  first  four  days  is  the  most  important 
period,  and  the  fate  of  the  wound,  whether  it  shall  heal  by  first  intention  or 
by  the  slower  process  of  granulation,  is  practically  determined  in  the  first 
twenty-four  hours.  It  has  already  been  pointed  out  in  the  Chapters  on  Inflam- 
mation and  Repair  that,  as  the  necessary  result  of  the  injury  done  by  the 
knife,  a limited  traumatic  inflammation  is  set  up,  accompanied  by  abundant 
exudation  of  liquor  sanguinis  and  migration  of  corpuscles  ; the  liquid  exuda- 
tion coagulates,  the  serum  drains  away,  and  the  coagulated  fibrin  with  the 
white  corpuscles  remains  behind,  forming  the  “ plastic  exudation  ” which 
serves  as  the  first  bond  of  union.  This  process  must  occur,  but  it  should  be 
completed  by  the  first  twenty-four  hours,  at  the  end  of  which  time  the  tissues 
should  have  recovered  from  the  damage  done  by  the  knife,  exudation  should 


cease,  and  the  period  of  traumatic  inflammation  be  at  an  end.  Should  any 
fresh  source  of  irritation  be  brought  to  bear  on  the'  surfaces  of  the  wound  the 
inflammation  will  persist,  the  migration  and  exudation  will  continue,  and  pus 
will  form  instead  of  the  desired  plastic  exudation,  and  all  adhesion  between 
the  surfaces  is  prevented.  The  sources  of  irritation  against  which  we  have  to 
guard  are— first,  mechanical,  viz.,  the  presence  of  foreign  bodies,  the  tension 
from  accumulation  of  blood-clot  or  discharges,  and  friction  of  the  sm  faces 
against  each  other ; secondly,  chemical,  the  products  of  putrefaction  and  the 
persistent  action  of  powerful  antiseptics;  and  thirdly,  specific  infective  poisons, 
erysipelas,  hospital  gangrene,  some  forms  of  pyaemia  and  septicaemia.  It  is 
evident,  therefore,  that,  guided  by  these  principles,  the  following  are  the 
essential  features  of  the  treatment  of  a wound 1,  Arrest  haemorrhage 
perfectly;  2,  Remove  all  foreign  bodies  and  clean  the  wound;  3,  Bring  the 
surfaces  accurately  into  contact  ; 4,  Provide  perfect  drainage  for  the  serous 
discharge  which  must  be  poured  out  during  the  first  twenty-four  hoirrs  ; 
5,  Maintain  perfect  rest  of  the  part ; G,  Prevent  decomposition  of  any  dis- 
charge that  may  form  between  the  surfaces,  and  while  so  doing  avoid  the 
constant  action  of  an  irritating  antiseptic  in  the  wound;  7,  Guard  the  patient 
carefully  from  the  chance  of  infection  from  unhealthy  or  specific  inflam- 
mations in  the  wounds  of  others. 

It  must  be  borne  in  mind  that  the  healthy  traumatic  inflammation  which 
results  from  every  wound  affects  a very  limited  area,  and  consequently  gives 
rise  to  such  slight  local  symptoms  that  it  may  clinically  pass  unnoticed,  and  it 
has  sometimes  been  ignored  ; the  term  “ inflammation  of  a wound  being 
applied  to  the  process  only  when  it  extends  more  widely  so  as  to  cause  redness, 
swelling,  heat,  and  pain  easily  recognizable  by  the  most  superficial  observer. 
Clinically  this  may  be  convenient,  but  pathologically  it  is  inaccurate.  ie 
process  by  which  the  plastic  exudation  is  formed  is  an  example  of  simple 
traumatic  inflammation  not  spreading  beyond  the  area  injured  ; ie  a cr 
process  is  a spreading  inflammation  due  to  various  sources  of  irritation  v ic 

have  been  allowed  to  act  on  the  wound  after  its  infliction.  ,.fl 

There  is  no  subject  in  Surgery  which  has  undergone  more  frequent  mot  n- 
cations  than  the  local  treatment  of  wounds,  from  the  earliest  periods  of  'vhuh 
we  have  record.  The  first,  and  perhaps  the  instinctive,  method  of  treating  a 
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wound  was  to  close  it  up  at  once  and  to  exclude  the  air  by  fixing  upon  its 
lips  a mass  of  clay,  of  chewed  leaves,  or  of  cow’s  or  camel’s  dung  ihe  admis- 
sion of  air  was  further  prevented  by  pouring  oil  into  it,  and  putrefaction 
by  the  use  of  wine  or  balsams.  At  a later  period  in  the  history  of  our  art, 
tents  of  various  kinds  were  used,  and  employed  up  to  a very  recent  period,  m 
order  to  keep  it  open  and  thus  to  prevent  the  injurious  accumulation  m its 
cavity  of  discharges,  which  might  there  decompose  and  putrefy.  The  closure 
of  the  wound— the  exclusion  of  air— the  prevention  of  putrefaction  in  its 
discharges  by  the  use  of  spirituous  and  stimulating  antiseptics,  or  by  facilitating 
the  escape  of  the  secretions— were  the  means  employed  from  the  most  remote 
antiquity.  That  these  methods  were  in  many  cases  highly  successful  there  can 
be  no  doubt.  They  were  purely  empirical— the  outcome  of  prolonged  experience 

there  being  no  recognition  of  those  principles  involved  in  the  use  of  the 

various  appliances  and  medicaments  adopted,  which  it  has  beeii  reserved  for  a 
later  and  more  scientific  age  to  determine  and  elucidate. 

And  it  is  still  these  four  great  principles,— the  closure  of  the  wound,— the 
prevention  of  putrefaction, — the  facilitation  of  the  escape  of  discharges, — and 
the  maintenance  of  perfect  rest  between  the  opposed  surfaces,  that  guide  us  in 
the  treatment  of  all  wounds,  however  different,  and  in  some  respects  improved, 
the  means  may  be  by  which  we  endeavour  to  carry  them  out. 

In  the  local  treatment,  then,  of  all  incised  wounds,  there  are  six  chief  indi- 
cations, viz.,  1,  the  Arrest  of  Haemorrhage  ; 2,  the  Removal  of  Foreign  Bodies ; 
3,  the  Coaptation  of  the  Sides  of  the  Wound;  4,  the  Provision  of  Perfect 
Drainage  ; 5,  the  Maintenance  of  Perfect  Rest ; 6,  the  Prevention  of  Decom- 
position of  the  Discharges  and  Infection  of  the  Wound.  These  we  shall 
consider  more  in  detail. 

1.  Arrest  of  Hsemorrhage. — If  bleeding  be  general  from  the  surface,  it 
may  be  stopped  by  exposure  to  the  air,  by  elevation  of  the  wounded  part,  by 
accurate  and  firm  coaptation,  by  the  pressure  of  a well-applied  bandage  or  of 
the  finger  over  the  spot,  and  by  the  use  of  cold  or  other  styptics  ; if  it  be 
arterial,  by  ligature,  torsion,  or  acupressure.  In  making  choice  of  a hamio- 
static,  preference  is  to  be  given  to  that  which  will  interfere  the  least  with 
union  by  the  first  intention.  Thus,  among  styptics,  cold,  in  the  shape  of  ice 
or  of  rags  wrung  out  of  cold  water,  is  to  be  preferred  to  others  of  the  same 
class,  such  as  the  perchloride  of  iron,  which  are  all  more  or  less  caustic  and 
irritant.  Again,  torsion  should  be  employed  when  it  can  be  done  with  safety, 
rather  than  other  means;  and  if  the  ligature  be  used,  it  should  be,  if  possible, 
of  some  material  which  can  be  absorbed  and  will  not  offer  any  obstacle  to  the 
occurrence  of  union  by  the  first  intention. 

2.  The  Removal  of  Foreign  Bodies,  such  as  dirt,  pieces  of  stone  and 
glass,  spicula  of  bone,  coagulated  blood,  &o.,  is  best  effected  by  allowing 
a stream  of  water,  to  which  some  efficient  antiseptic  as  carbolic  acid,  iodine  or 
chloride  of  zinc  has  been  added,  to  fall  upon  the  part  from  a sponge  or 
irrigator,  all  rough  handling  of  the  wounded  tissue  being  avoided  as  much  as 
possible.  Sharp  and  angular  bits  imbedded  amongst  the  tissues  should  be 
removed  by  forceps.  Above  all,  this  cleansing  of  the  wound  is  to  be  done 
thoroughly,  and  once  for  all ; a comparatively  insignificant  body,  if  over- 
looked at  this  time,  may  effectually  prevent  adhesion  by  setting  up  suppura- 
tion, whilst  disturbance  of  the  wound  after  it  has  been  once  closed,  destroys 
the  layer  of  plastic  exudation  which  ought  to  form  the  early  bond  of  union. 
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3.  The  next  and  most  important  indication  to  fulfil,  is  the  Coaptation  of 
the  Opposed  Surfaces  as  accurately  as  possible. 

As  a general  rule,  the  sides  should  not  be  brought  together  until  all 
limmorrhage  has  ceased  ; if,  however,  there  bo  but  slight  oozing,  this  may  j 
he  arrested  by  their  approximation,  and  the  pressure  thus  exercised  on  the 
bleeding  vessels. 

The  surfaces  should  be  gently  brought  together,  from  behind  forwards,  so 
as  to  thoroughly  exclude  all  air  and  superfluous  moisture  from  the  deeper 
portions  of  the  wound,  the  skin-margin  being  the  last  to  be  adjusted  ; due 
attention  should  at  the  same  time  be  paid  to  relaxing  the  parts  by  position,  so 
that  there  may  be  no  gaping  of  the  lips  nor  tension  on  the  sides  of  the  wound. 
For  the  purpose  of  keeping  all  in  position,  sutures,  plasters,  and  bandages  are 
employed. 

Sutures  should  never  be  used  unless  they  arc  really  needed,  as  they  are 
painful  in  their  introduction,  and  may  be  irritating  in  their  presence  and 
troublesome  as  well  as  painful  in  their  removal.  A hen  they  aie  used,  if 
drainage  be  not  carefully  attended  to  they  may  favour  bagging,  by  causing 
superficial  union,  whilst  the  deeper  parts  still  gape.  A suture  is  in  itself 
almost  unirritating,  but  can  become  irritating  in  two  ways  either  by  being 
applied  too  tightly,  or  by  becoming  tight  in  consequence  of  swelling,  and  thus 
causing  tension  ; or  by  absorbing  the  products  of  putrefaction,  and  thus  acting 
as  a chemical  irritant.  The  first  condition  is  common  to  all  forms  of  suture 
of  whatever  material  they  may  be  made  ; the  second  can  be  avoided  by  the 
use  of  metallic  or  other  non-absorbent  substances.  When,  therefore,  sutures 
are  applied  in  a case,  in  which  it  is  expected  that  decomposition  of  the  dis- 
charo-es  will  take  place,  a non-absorbent  material  must  be  used.  The  chief  non- 
absorbent substances  used  for  this  purpose  are  threads  of  well  annealed  sih  ei  or 
iron-wire  of  various  degrees  of  stoutness,  silkworm-gut,  and  horsehair.  The 
two  last  are  especially  useful  in  delicate  plastic  operations  on  the  face.  In 
cases  in  which  some  form  of  antiseptic  treatment  is  adopted,  sdk  forms  the 
best  material  for  sutures  ; it  should  be  that  known  as  dentists  or  twisted  silk, 
and  should  not  be  waxed.  It  should  be  well  soaked  for  twenty-four  hours 
before  heiim  used  in  a solution  of  carbolic  acid  in  water  (1  m 20).  In  some 
cases  fine  catgut  forms  a convenient  form  of  suture,  but  this  cannot  be  relied 
upon  for  more  than  three  days.  It  has  the  great  advantage  of  not  requiring- 
to  be  taken  out,  as  the  deep  part  of  the  stitch  becomes  absorbed  if  it  is  pro- 
tected from  decomposition.  The  thickness  of  a suture  should  vary  with  the 
nature  and  situation  of  the  injury.  Thus  in  wounds  of  the  limbs  where  much 
traction  may  be  expected,  the  suture  should  be  thick  ; whilst  m those  cases  in 
which  it  is  of  importance  that  as  little  deformity  as  possible  should  be  left.  c,y. 
in  plastic  operations  and  in  wounds  about  the  face,  it  should  consist  of  t ic 
finest  material  compatible  with  the  required  strength  The  threads  are 
introduced  by  means  of  needles,  either  straight  or  variously  curved  : in  some 
instances  it  is  convenient  to  have  them  set  in  a handle  with  the  eye  near 
the  point  (mevus- needle),  instead  of  in  the  ordinary  position.  For  metallic 
threads  a slight  modification  of  the  ordinary  needle  is  required,  to  prevent 
the  wire  when  doubled  back  after  passing  through  the  eye  from  offering  any 
obstruction  to  its  passage  through  the  tissues ; “ tubular  needles  are  a * 

sutures  are  various,  but  the  one  most  eommou* 
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employed  in  all  cases  involving’  tlie  integument,  is  the  interrupted,  which 
consists  of  the  introduction  of  as  many  single  stitches  as  may  be  necessary  to 
close  the  opening.  The  distance  between  the  stitches  must  bo  determined  by 
the  amount  of  tension,  and  by  the  necessities  of  drainage.  If  there  is  even 
moderate  tension,  it  is, better  to  insert  a few  sutures,  of  a thicker  material,  or 
“sutures  of  support,”  extending  deeply  iuto  the  subcutaneous  tissue,  the 
needle  being  made  to  pierce  the  skin  an  inch  or  more  from  the  edge  of  the 
wound.  These  sutures  arc  first  tightened  to  such  an  extent  as  just  to 
approximate  the  lips  of  the  wound,  which  may  afterwards  be  brought  more 
accurately  into  contact  by  finer  stitches  or  “ sutures  of  apposition.”  If  ample 
provision  is  made  for  drainage  by  the  use  of  tubes  the  edges  of  the  wound 
may  be  brought  very  closely  in  contact,  otherwise  in  large  wounds  there  should 
not  be  less  than  one  inch  between  the  stitches.  When,  as  in  some  plastic 
operations,  one  edge  of  the  wound  is  at  a higher  level  than  the  other,  if  it  is 
desired  to  depress  the  higher  edge,  the  stitch  must  be  so  passed  that  it  shall 
include  a larger  piece  of  the  lower  ; if  to  raise  the  lower  edge,  the  chief  hold 
must  be  on  the  higher.  In  longitudinal  wounds,  the  first  stitch  should  be 
inserted  in  the  centre  ; but  if  there  be  any  angles,  as  must  be  the  case  after 
crucial  incisions,  the  extremities  should  be  first  closed.  The  fastening  is 
effected  in  the  case  of  the  silk  thread  by  tying  the  reef-knot,  and  in  that  of 
the  wire,  by  tying  a half  knot  and  then  crossing  the  two  ends  over  each  other, 
by  which  two  small  hooks  are  made  which  hold  very  firmly ; in  both  instances, 
the  ends  are  cut  off  short.  The  knot  or  twist  must  not  lie  over  the  line  of 
incision,  but  on  one  or  other  side  of  it.  The  time  that  the  sutures  should  be 
allowed  to  remain,  must  depend  greatly  on  the  nature  and  progress  of  the 
wound.  A septic  silk  stitch  must  be  removed  in  from  two  to  three  days  ; an 
aseptic  silk  or  a silver  suture  may  be  left  in  as  long  as  it  serves  any  useful 
purpose,  provided  it  is  causing  no  irritation.  A tight  stitch  necessarily  causes 
irritation ; in  from  twenty-four  to  forty-eight  hours  it  will  be  surrounded  by  a 
blush  of  redness  extending  an  inch  or  more  from  the  edge  of  the  wound,  and. 
by  the  third  day  it  will  have  commenced  to  cut  its  way  out  by  ulceration. 
When  this  occurs,  no  good  purpose  can  be  served  in  most  cases  by  retaining  it, 
and  it  should  be  at  once  removed.  All  deep  stitches  should  as  a rule  be 


removed  not  later  than  the  third  day.  In  withdrawing  sutures,  the  knot  or 
twist  should  be  raised  by  forceps,  and  the  thread  divided  on  one  side  of  it ; 
gentle  traction  on  the  knot,  the  forefinger  of  the  other  hand  being  placed  close 
near  the  point  of  exit  in  the  skin,  to  prevent  disturbance  of  the  newly  formed 
granulation-tissue,  will  then  suffice  to  draw  the  suture  out.  When  wire  has 
been  used,  the  bends  in  it  should  be  straightened  as  much  as  possible  before 
pulling  them  out. 

The  Button-Suture  is  a very  useful  form  of  deep  stitch  in  cases  in  which 
there  is  considerable  gaping  of  the  wound.  It  consists  of  a thick  piece  of 
silver  wire  penetrating  deeply  through  the  subcutaneous  tissue  and  passing- 
through  the  skin  from  one  inch  and  a half  to  two  inches  on  each  side  of  the 
wound.  Each  end  of  the  silver  wire  is  passed  through  an  oval  piece  of  sheet 
lead  about  one  mch  in  its  long  diameter,  and  perforated  with  a hole  in  its 
ceirre  , on  the  button  are  projecting  wings  round  which  the  wire  can  be 
twisted  after  it  has  been  brought  through  the  hole.  The  two  buttons  are 

avu  ogether  and  maintained  in  position  by  wire  twisted  round  them,  in 
sue  a way  as  to  bring  the  edges  in  sufficient  apposition  to  allow  of  the  finer 
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stitches  being  inserted  at  the 


edges 


of  the  wound  without  undue  tension. 


The  button  diffuses  the  pressure  over  the  whole  area  upon  which  it  presses, 
and  thus  a considerable  degree  of  traction  may  be  applied  without  causing 
ulceration  or  sloughing.  It  is  especially  useful  nftci  the  excision  of  malig- 
nant tumours  with  a portion  of  skin. 

In  the  continuous  suture,  or  glover’s  stitch,  the  thread  is  carried  on  from 
stitch  to  stitch,  instead  of  being  detached  from  the  needle,  and  fastened  off  as 
in  the  interrupted  suture.  The  stitches  are  placed  nearer  together,  so  that  the 
adjustment  of  the  edges  is  more  intimate.  Either  metallic  or  silk  thread  can 
be  employed  ; in  withdrawing  it,  each  loop  must  be  divided,  and  each  piece 
removed  separately,  as  in  the  common  stitch.  This  form  of  suture  is  not  very 
often  employed.  It  is  chiefly  used  in  wounds  of  the  intestine. 

The  quilled  suture  is  employed  where  the  sides  of  a deep  longitudinal 
wound  are  required  to  be  kept  in  contact  throughout,  as  in  ruptured  perineum. 
It  consists  of  a scries  of  double  interrupted  sutures  of  stout  silk,  whipcord,  or 
silver  wire  passed  deeply,  through  the  loops  of  which,  that  hang  out  on  one 
side  of  the  wound,  is  passed  a piece  of  bougie,  or  quill,  whilst  the  ends  of  the 
thread  are  tightly  tied  or  twisted  over  a similar  cylinder  on  the  opposite  side. 
The  stitches&  should  enter  and  emerge  about  half  anl  inch  from  the  line  of 
incision  and  be  so  placed  that  the  cylinders  when  in  situ . lie  parallel  to  one 
another!  Fine  interrupted  sutures  may  be  used  in  addition,  to  connect  the 

SU  The  twisted  or  figure-of-8  suture  is  very  commonly  employed  in  surgery. 
A slender  pin,  made  of  soft  iron,  with  a steel  point,  is  introduced  through  each 
lip  of  the  wound,  at  a distance  of  about  one-third  of  an  inch  from  the 
maro-ins  ■ and,  whilst  the  latter  are  held  in  contact,  a piece  of  silk  twist  is 
■mssed  in  a figure-of-8  round  the  pin,  care  being  taken  not  to  draw  it  too 
tio-ht  nor  to  compress  the  soft  parts  between  the  needle  and  the  thread,  lest 
slouching  ensue.  The  projecting  ends  of  the  pin  are  now  cut  off  with  pliers, 
and 'the  skin  beneath  them  protected  with  plaster.  This  suture  is  used  in  he 
treatment  of  hare-lip;  but  it  is  of  great  sendee  wherever  the  bps  of  the 
wound  are  very  vascular;  it  has  the  advantage,  likewise,  of  taking  the  tension 
off  the  suture,  so  that  it  is  less  likely  to  cut  its  way  out  than  the  interrupted 
suture  The  pin  may  be  withdrawn  in  about  forty-eight  hours. 

■Plasters  are  of  various  kinds,  those  most  commonly  employed  being  the 
resin  soap  and  isinglass  plasters.  Each  of  them  possesses  peculiar  properties, 
it  to-  use  in  particular  cases.  The  resin-plaster  has  the  advantage 
of  bclnv  most  adhesive,  and  of  not  being  readily,  loosened  by  discharge  ; but, 
1 the  other  hand,  it  is  irritating,  sticky,  difficult  to  remove,  and  m consc- 
n uence  of  the  lead  that  it  contains,  leaves  a duty-looking  incrustation  behind 
The  soap-plaster  is  less  irritating,  but  at  the  same  tune  less  adhesive  ; it 
is"  consequently  not  much  used  in  the  management  of  wounds  The  isinglass 
plaster  is  doubtless  the  most  cleanly  and  least  irritating  of  all,  and, te|"S 
transparent,  permits  the  Surgeon  to  see  what  » taking  place  beneath  ,t ; but 
ifc  is  readily  loosened  by  the  discharges,  and  is  apt  to  run  into  a cou  . 

The  African  rubber-plaster,  which  adheres  with  great  tenacity  without 
being  cither  wetted  or  warmed,  will  ho  found  very  convenient  m many  cas*. 
1 t will  not  stick,  however,  to  a wet  surface,  but  ,f  once  applied,  is  not  easily 
i vwri  hv  rliReharsres  as  it  is  a waterprooi  material. 

10  pCtcil  which  require  heating,  must  be  cut  into  strips  of  convenient  length 
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and  breadth  and  arc  best  warmed  by  being  passed  through  hot  water.  In 
the  case  of  an  antiseptic  dressing,  the  plaster  may  be  rendered  aseptic  .by  being 
dipped  in  a basin  containing  a pint-and-a-half  of  boiling  water  to  which  one 
ounce  of  pure  carbolic  acid  has  been  added,  and  well  stirred  so  as  to  ensure 
complete  solution.  All  superfluous  hair  having  been  removed,  and  the  surface 
well  dried,  each  strip  should  be  laid  down  evenly  between  the  points  of  suture, 
when  these  have  been  used,  so  as  to  compress  and  support  each  side  of  the 
wound  with  equal  force;  the  longer  the  strip,  the  firmer  will  be  its  hold, 
and  the  less  likely  it  will  be  to  become  prematurely  loose.  In  removing  the 
plaster,  both  ends  should  be  raised  at  the  same  time  towards  the  wound,  and 
the  strip  should  then  be  taken  off  without  either  lip  of  the  wound  being 
unduly  dragged  upon.  The  strips  should  be  allowed  to  remain  undisturbed  as 
long  as  possible,  and  each  one  replaced  before  the  next  is  removed. 

In  a certain  class  of  incised  wounds,  of  limited  extent,  where  the  edges  can 
be  accurately  adapted  to  one  another  by  sutures  or  plaster,  or  by  the  combina- 
tion of  both,  and  when  but  little  oozing  is  to  be  expected,  very  fair  union 
under  a scab  may  be  looked  for  without  any  further  dressings.  The  formation 
of  the  scab,  however,  may  be  hastened  and  imitated  by  the  use  of  Collodion, 
painted  freely  over  the  line  of  incision  with  a camel’s  hair  brush,  after  the 
surface  has  been  well  dried,  or  of  Styptic  Colloid,  which  has  the  further 
advantage  of  being  haemostatic  and  antiseptic.  The  film  thus  formed  may  be 
further  strengthened  by  some  shreds  of  charpie  or  fine  lint.  A second  or  third 
application  of  the  collodion  or  styptic  colloid  will  be  required,  if  the  crust  show 
any  sign  of  becoming  detached  ; otherwise  it  may  be  allowed  to  remain  until 
it  separates  of  itself,  which  it  usually  does  in  the  course  of  a few  days. 
Similarly,  a piece  of  lint  soaked  in  blood,  or  in  compound  tincture  of  benzoin, 
may  be  applied  over  the  wound,  and  under  it.  Union  without  suppuration 
may  take  place  as  if  under  a scab  ; but  the  Surgeon  must  watch  for  any  signs 
of  the  formation  of  matter,  as  redness  of  the  surrounding  skin,  heat,  throbbing 
pain,  and  perhaps  fever,  and  if  these  appear,  the  crust  must  be  removed 
immediately. 

4.  The  'provision  for  Perfect  Drainage. — The  arrangement  of  the  parts 
should  be  such  that  there  may  be  a ready  escape  for  the  serous  oozing,  which 
must  necessarily  ensue  in  all  wounds  during  the  first  twelve  or  twenty-four 
hours  after  their  infliction.  This  should  be  allowed  to  take  place  from  what 
will  be  eventually  the  most  dependent  point  of  the  wound.  In  former  times 
when  ligatures  of  compressed  whip-cord  or  waxed  silk  were  used,  the  threads 
were  all  brought  out  at  one  spot,  and,  if  thick  and  numerous,  served  as  a 
conduit  or  drain.  In  the  present  day,  haemorrhage  is  almost  invariably 
arrested  by  torsion  or  by  means  of  ligatures  of  carbolized  catgut,  fine  unwaxed 
silk,  or  some  other  material,  which  if  left  in  the  wound,  will  become  absorbed 
or  encapsuled  without  giving  rise  to  suppuration ; consequently,  it  is  necessary 
in  most  cases  to  insert  a “ drainage-tube  ” (Fig.  99)  well  into  the  wound,  and 
retain  it  there  from  48  hours  to  several  days,  according  to  the  amount  and 
c aiactei  of  the  discharge.  The  value  of  the  drainage-tube  in  preventing  the 
acc.umu  cl*:ion  blood,  of  bloody  serum,  and  of  pus,  cannot  be  over-estimated. 

is  le  greatest  safeguard  we  have  against  the  accumulation  of  decomposable 
"I  8111  ,^e  w°und,  and,  more  than  any  other  means,  favours  cohesion  of  its 
oppjsi  e sic  cs,  and  secures  the  patient  from  all  danger  of  septic  contamination, 
s use  s lould  never  be  omitted,  especially  if  the  wound  be  deep  and  irregular, 
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or  if  there  he  danger  of  bagging  under  a flap.  If  a drainage-tube  be  not  se  , 

the  stitches  must  be  applied  at  longer  intervals,  a wlde  ^ Bhould 
between  each  for  the  exit  of  discharges.  In  operations  the  wound  should 

whenever  possible  be  made  in  such  a direction  as  to  facilitate  drainage. 

5.  The  ^Maintenance  of  Perfect  Rest. — One  important  point  m the  manage- 
ment of  every  wound,  is  to  maintain  the  injured  structures,  as  muc  1 as  ] - 

S,  in  a state  of  rest.  This  is  to  be  done  by  position,  the  Burgeon  refraining 
from  disturbing  the  parts  unnecessarily,  using  his  eye  rather  than  Ins  h 
judge  of  the  progress  made,  and  by  the  adoption  of  some 
Sat  requires  to  be  changed  but  seldom.  In  some  cases, 
linen  01  lint  may  be  so  disposed  as  to  aid  in  keeping  the  sides  m appowtit in  1 t 

they  prevent  the  collection  of  fluids  in  the  recesses  of  the 
should  be  applied  over  them  so  as  to  exert  a steady 

but  not  to  impede  the  free  circulation  of  blood  in  the  part  The Me 

-pressure  of  a large  mass  of  cotton-wool  as  applied  m some  of  the  fox  ms  o 
dressing:  to  be  described  hereafter  maintains  rest  in  the  highest  peifectio  . 

6 and  7.  The  prevention  of  decomposition  of  the  a discharges  an  ^ 

the  wound  must  be  carried  out  "d  t Se  mevS  S SS 

laid  down  when  treating  of  the  causes  (p.  o),  1 

mation  (p.  191). 


methods  op  treating  wounds. 

It  is  impossible  to  give  a complete  account  of  all  the  various  methods 

It  is  only  in  the  very  smaltat  taTit ^Leqnently  fails, 

this  treatment  can  possib  y e ’ . trouble  if  properly  treated, 

nnd  men,  wounds,  which  might . have  healed  Lw M ™^Xe,.,S„bfy  applied 

have  been  rendered  serious  by  the  that  no 

« rjs,v:;ras = «-  -j—  - « 

T^’opeTS— tSof  Wounds. — This  consists  in  the  apph^tionof 
no  dressing  of  any  kind  The  edS°s  “jj to  placed  in  such  a 

-iit  tart 
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this  may  be  changed  whenever  necessary.  This  method  of  treatment  is  some- 
times followed  by  very  good  results.  The  cleaning  of  the  surfaces,  the  approxi- 
mation of  the  edges,  and  the  drainage  are  conducted  on  ordinary  principles  and 
require  no  further  notice  ; but  the  prevention  of  decomposition  is  very  imper- 
fectly carried  out.  If  the  drainage  is  perfect,  and  nothing  but  healthy  plastic 
exudation  remains  between  the  surfaces,  no  decomposition  will  take  place  in  the 
deep  part  of  the  wound.  Tl,  however,  there  happen  to  be  a pocket  or  cavity 
containing  serous  fluid,  this  will  certainly  decompose,  and  septic  fever  and 
suppuration  will  follow.  Such  discharges  as  flow  away,  are  partly  removed  by 
changing  the  waterproof  material  beneath  the  wound,  and  partly  become  dry 
about  the  edges,  and  when  dry  are  incapable  of  decomposition.  Thus,  with 
perfect  drainage  and  dry  air,  a wound  treated  in  this  way  may  run  an  almost 
pei fectly  aseptic  course  ; but  such  a result  is  wholly  exceptional,  and  cannot 
in  any  way  be  relied  on.  Rest  is  obtained  tolerably  perfectly,  as  the  disturb- 
ance of  dressing  is  almost  completely  avoided.  The  prevention  of  infection  is 
entirely  neglected.  On  the  whole  it  may  be  said  that  although  this  mode  of 
treatment  is  vastly  superior  to  any  attempt  at  complete  occlusion,  it  is  not  to 
be  recommended,  as  in  the  majority  of  cases  it  fails  completely  in  the  pre- 
vention of  decomposition,  and  consequently  leaves  the  patient  exposed  to  the 
dangers  of  septic  absorption  and  of  infective  inflammations. 

The  Simple  Water-Dressing  strongly  advocated  by  Liston  as  a substitute 
for  the  older  method  of  poulticing  wounds,  was  a mode  of  treatment  extensively 
adopted  until  about  twenty  years  ago.  It  closely  resembles  in  its  principle  the 
open  treatment  just  described  ; the  only  difference  being,  that  instead  of 
leaving  the  wound  absolutely  exposed,  it  was  covered  by  a piece  of  lint 
moistened  with  “pure  water,”  in  the  first  instance  left  open  and  subsequently 
covered  with  oiled  silk.  This  treatment  was  often  attended  by  the  most 
satisfactory  results  ; by  it  the  wound  was  kept  clean  and  cool.  Inflammation 
was  prevented  and  the  discharges  were  allowed  to  drain  away.  In  many  cases 
. 161’e  was  bufc  vei7  little  suppuration.  I have  seen  many  large  wounds,  such 
as  those  of  amputations,  or  after  excision  of  the  breast,  heal  almost  by  the 
fl^m^ntmn^thout  any  suppuration  except  such  as  took  place  along  the 

imdoubtPdlvLtf  reS'i  11  fhe  pre'antiseptic  days  fche  “water-dressing”  was 
doubtedly  the  simplest,  cleanest,  and  safest  method  of  treating  laro-e  incised 

wounds,  and  it  still  is  so  in  all  those  cases  in  which  antisep/cs a?e  not  at 

taortan«°oV tT™  “f  PT eTti0n  hSS  h*”  M'3'  and  the 

mpoitance  of  its  pievention  has  been  recognised,  the  simple  water-dressi  11  o- 

as  been  practically  abandoned  for  the  antiseptic  methods.  0 

iJ-niC  Dry-Lint-Dl’essing  was  used  by  Syme  and  many  others  before  the 

on  efchC side  o°f  2 t™Amsat-  , Tt  COnsisfced  of  a Pad  of  dry  lint  placed 
interfering ' lith  tbpTT ^ *r  “i  g 7 t0  pm5S  fche  surfaces  together  without 
lint  abouf  1W  eXl°f  dlSGdarSe-  0ve1’  thi«  was  placed  another  piece  of 

was  left  untouched^8  fthlckfand  fchc  whole  surrounded  by  a bandage.  This 
become  soaked  in  tbo  ^ ^0Ur  days’  which  time  it  had  usually 

This  mode  of  h-poi  ' '1°  iai  "es  ail(i  more  or  less  offensive  from  decomposition, 
delayed  decoirm  •' .n'el!  secuietl  rest,  apposition,  and  chainage,  and  perhaps 

s* rr  r hj^ymg  the  to  ^ ^ A 

uncommon  occurrence^^  ^ ^ bUt  8Uppurafcion»  followed  by  pymmia,  was  no 
on  Wool-Dressing  was  introduced  by  A.  Guerin,  of  Paris.  In 
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this  mode  of  treatment,  the  wound  having  been  cleaned  and  its  edges  carefully 
approximated,  and  if  necessary  a drainage-tube  inserted,  the  whole  part  is 
covered  or  enclosed  in  a huge  mass  of  cotton  wool,  a foot  or  more  in 
thickness.  Over  this  n bandage  is  forcibly  applied,  so  as  to  compress  the  wool 
to  about  half  its  previous  thickness.  The  dressing  is  then  leit  undisturbed  ioi 
a fortnight  or  three  weeks.  The  temperature  is  carefully  watched  during  this 
period,  and  should  there  he  any  considerable  rise  after  the  third  day  the  dress- 
Jn <»■  must  be  removed  at  once.  Severe  pain  would  be  another  indication  01 
looking  at  the  wound.  The  principle  of  the  dressing  is  this  ; perfect  coapta- 
tion of  the  surfaces  and  the  most  absolute  rest  are  obtained  by  the  uni  oim 
elastic  pressure  of  the  cottonwool;  all  discharges  escape  from  between  the 
surfaces  and  are  absorbed  by  the  cotton  wool,  and  then  dried  and  thus  p - 
vented  from  decomposing  ; all  infection  from  without  is  prevented  by  the 
filtration  of  the  air  should  any  circulate  through  the  mass  of motton  wool.  By 
this  mode  of  treatment  admirable  results  are  often  obtained,  the  wound  healing 
rapidly  and  painlessly,  leaving  a simple  linear  cicatrix.  The  prevention  of 
nutrefaction  is  however,  very  uncertain  ; if  the  discharge  is  small  m amount, 
and  becomes  completely  dried,  the  case  may  run  an 

more  commonly  there  is  a very  offensive  smell,  sometimes  that  of  ordinary 
putrefaction,  sometimes  quite  peculiar.  With  this  there  is  some  septic  fever 
durino-  the  first  few  days.  Guerin’ s dressing  has  undergone  some  modi 
tions  &and  its  principles^  as  will  be  seen  hereafter,  have  been  adopted  m some 
forms  of  antiseptic  ^dressing.  The  substitution  of  f“*eut  woo , ^otton 
wool  comnletelv  deprived  of  grease,  for  common  cotton  wool,  has  leudeiecl 
drying  of  the  discharge  and  the  consequent  prevention  of  decomposition  moie 

nerfect  but  even  with  this  it  is  by  no  means  certain.  , T • i,„R 

The  Antiseptic  Treatment  of  Wounds,  as  introduced  by  Lister,  has 
foHts  object  the  absolute  prevention  of  decomposition  of  the  di^hOTgesby 
the  application  to  practice  of  the  germ- theory  of  decompositom  The  th  y 
has  already  been  described  so  fully,  that  it  remain  on  y to  show  ^mo 
its  appheatiou.  The 

2J=Ss 

Every  accidental  wound  which  has  been  expose  , organisms 

seen  b/the  Surgeon,  wi, I contain  *»*£»>*  ^ ?£&££% 

dMtroy^hese  hy^ashing^he  surfaces  with^a  strong  antiseptic  Ration  As  a 
Xlibdioiid-lotiou:  f in  40,  answers  ‘he  If  £ 

wound  be  dirty  or  have  been  long  exposed,  1 > may  be  done  with 

injury  be  a simple  incised  wound  with  fracture, 

a sponge  or  by  simple  irrigation  s if  it  be  me= - ^ of  Mia-rubber 

it  is  best  earned  out  VSff  enough  to  penetrate  any  existing 

s*  waC  c™-*  sk 

I&P^ee  !n  the'  neighbourhood  may  become 
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injected  with,  the  solution  of  carbolic  acid,  and  unpleasant  inflammation  may 
follow.  The  whole  of  the  parts  which  will  be  covered  by  the  dressing  should 
be  well  washed  with  the  1 in  20  solution.  If  the  wound  be  on  the  hand  or 
foot,  great  care  must  be  taken  to  clean  the  nails  and  between  the  digits.  li- 
on the  head  or  any  other  hairy  part,  the  hair  must  be  cut,  and  it  is  safer  to  oil 
what  remains  with  carbolized  oil,  1 part  of  carbolic  acid  to  9 of  olive  oil. 

In  the  case  of  an  operation,  the  skin  is  first  cleansed  with  the  1 in  20 
solution  for  six  or  eight  inches  around  the  seat  of  the  intended  incision  when 
this  is  possible ; it  is  a good  plan  to  wrap  the  part  in  a towel  moistened  with 
the  1 in  40  solution  for  half  an  hour  or  more  before  the  operation.  This  being 
done,  it  is  necessary  to  prevent  the  entrance  of  organisms  to  the  wound  during 
the  operation.  They  can  be  carried  into  the  wound  in  various  ways.  First, 
by  the  Surgeon's  hands ; to  prevent  this  the  operator  and  his  assistants  must 
first  carefully  wash  in  soap  and  water,  and  afterwards  dip  their  hands  in  the 
I in  40  solution  ; and  the  dipping  must  be  repeated  whenever  the  hands  have 
been  exposed  to  the  air  unprotected  by  the  lotion.  Secondly,  by  the  instru- 
ments ; all  the  instruments  must  therefore  be  placed  in  a bath  of  carbolic  acid 
and  water,  1 in  40,  taken  out  only  when  wanted,  and  immediately  replaced 
when  done  with,  if  they  are  likely  to  be  used  again  during  the  operation. 
Thirdly,  by  the  sponges ; these  must  be  prepared  as  before  described  (page  37), 
and  must  be  freshly  squeezed  out  of  the  1 in  40  solution  when  handed  to  the 
assistant.  Fourthly,  by  the  ligatures ; these  must  therefore  be  composed  either 
of  carbolized  catgut  or  unwaxed  silk  soaked  in  carbolic-acid-lotion  (1  in  20) 
for  some  hours  before  they  are  used  ; or  the  haemorrhage  may  be  arrested  by 
torsion,  and  the  use  of  ligatures  entirely  avoided.  Fifthly,  by  the  air ,•  to  pre- 
vent this,  Lister  devised  the  plan  of  operating  under  a spray.  The  use  of  the 
spray  has  already  been  described  under  the  antiseptic  treatment  of  abscesses 
(page  246).  The  spray  is  the  part  of  Lister’s  treatment  which  has  met  with 
the  greatest  amount  of  opposition.  The  careful  disinfection  of  the  Surgeon’s 
hands  and  instruments,  and  of  sponges,  the  cleaning  of  the  patient’s  skin,  and 
the  washing  of  the  wound  with  solutions  of  chemical  antiseptics,  are  almost 
universally  practised,  and  their  utility  is  generally  acknowledged  ; but  a large 
number  of  Surgeons  do  not  employ  the  spray.  The  advocates  of  the  spray 
urge  the  following  points  in  its  favour  : it  is  the  most  perfect  and  continuous 
mode  of  irrigating  a wound;  if  the  spray  be  sufficiently  fine,  it  is  im- 
possible for  any  organisms  floating  in  the  air  to  escape  contact  with  one  of  the 
minute  drops  of  the  antiseptic  solution,  and  thus  to  be  rendered  innocuous ; 
consequently,  air  mixed  with  spray  may  be  admitted  with  impunity  to  the 
natural  cavities  of  the  body,  to  the  deep  parts  of  irregular  wounds,  and  into 
other  situations  m which  perfect  irrigation  by  any  other  means  would  be  im- 
possible or  dangerous.  Lastly,  that  by  means  of  the  steam-spray  the  Surgeon 
can  examine  the  wound  while  dressing  it  at  his  leisure,  and  still  maintain  perfect 
mngatmn.  In  confirmation  of  these  views,  it  may  be  stated  that  at  Univer- 
y o ege  ospital,  aseptic  results  have  been  obtained  with  much  greater 
certainty  since  the  efficient  steam-spray  was  introduced  than  while'  haud- 
^en.8  Aveie  employed,  and  that  the  results  of  those  cases  in  which  the 
•i J f8,  )een  1;SC(^  *mve  ^een  more  uniformly  aseptic  than  when  it  has  been 
snmv  nv  / ,W^S.11U£. oufc  the  wound  or  by  irrigation.  The  opponents  of  the 
1 n . ia  ‘k.18  inconvenient  during  the  operation,  wetting  the  Surgeon 
j’cuinig  is  view;  and  sometimes,  in  long  operations,  giving  him 
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unpleasant  symptoms  of  carbolic-acid-poisoning,  such  as  a general  sense  of 
illness,  pain  in  the  back,  or  even  hasmaturia ; that  it  may  depress  the  patient 
and  add  to  shock  by  chilling  the  surface;  that  the  spray-apparatus  is 
costly,  difficult  to  keep  in  order,  and  inconveniently  cumbersome  to  carry 
about  in  private  practice;  and  lastly,  the  amount  of  success  that  attends 
the  antiseptic  treatment  of  accidental  wounds  is  sufficient  evidence  that 
good  results  may  be  obtained  without  it.  The  truth  probably  lies  between 
the  two  extremes.  The  spray  is  no  doubt  not  necessary  in  all  ordinary 
cases  ; Lister  himself  holds  it  to  be  the  least  essential  part  of  his  treatment. 
In  all  cases  in  which  cavities  are  opened,  it  is  a great  additional  security, 
especially  if  the  cavity  is  one  in  which  putrescible  matter  is  likely  to  accumu- 
late, and  which  it  is  impossible  thoroughly  to  cleanse  or  drain ; thus  it  is 
of  great  use  in  small  openings  into  the  pleura,  abdomen,  or  joints.  In 
operations  such  as  ovariotomy,  in  which  the  cavity  of  the  peritoneum  can  be 
thoroughly  cleansed  before  the  wound  is  closed,  and  in  which  the  amount  of 
exudation  afterwards  will  not  be  more  than  is  rapidly  absorbed  by  the  serous 
membrane,  experience  shows  that  its  use  is  not  essential,  although  it  may  gn  e 
additional  security.  In  an  ordinary  operation-wound  it  gives  inci  eased 
certainty  of  an  aseptic  result,  but  with  great  care  and  attention  to  detail 
in  irrigation  and  in  the  use  of  a “ guard”  during  dressing,  as  described  in  the 
treatment  of  abscesses  (page  247),  very  good  results  may  be  obtained.  If  the 
spray  be  used,  the  obstruction  to  the  view  of  the  wound  can  be  avoided  by 
not  putting  the  apparatus  too  near ; and  the  chilling  of  the  patient  must 
be  prevented  by  covering  the  parts  not  necessarily  exposed  with  blankets  and 
waterproof  sheeting. 

In  cases  in  which  the  operation-wound  is  complicated  by  the  presence  ot 
old  sinuses,  such  as  are  met  with  in  many  cases  of  joint-disease,  these  must 
be  scraped  out  with  a sharp  spoon,  and  afterwards  sponged  with  a solution  of 
chloride  of  zinc  (40  grains  to  1 ounce).  If  the  sinuses  be  numerous  it  is, 
perhaps,  safer  to  wash  the  whole  wound  out  with  chloride  of  zinc  lotion,  the 
good  effects  of  which  were  pointed  out  by  Campbell  De  Morgan  many  years 
ago.  Sinuses  should  not  be  injected  before  the  operation,  as  there  is  some 
danger  of  rupturing  their  walls,  and  if  the  chloride  of  zinc  lotion  should  thus 
become  injected  into  the  cellular  tissue,  the  most  extensive  and  dangerous 
sloughing  may  result.  In  all  cases  of  wound,  whether  resulting  from  accident 
or  operation,  drainage  forms  an  essential  part  of  the  antiseptic  system  o 
treatment.  The  irritation  of  the  antiseptic,  applied  to  the  raw  surface, 
increases  considerably  the  flow  of  the  natural  serous  discharge  during  the  hrst 
twenty-four  or  thirty-six  hours.  There  are  no  ligatures  to  form  a dram  tor  it, 
and  the  edges  of  the  wound  are  rather  firmly  pressed  together  by  the  dressing. 
It  is  necessary,  therefore,  to  provide  for  the  exit  of  the  discharge  by  means  o 
drainage-tubes.  These  tubes  are  prepared  and  inserted  in  the  same  way  as  m 
the  antiseptic  treatment  of  abscesses  (pages  244,  245).  One  or  more  must  « 
inserted  to  the  very  bottom  of  the  wound,  and  the  edges  ot  the  skin  may  thei 
be  brought  together  as  closely  as  possible,  a continuous  suture  even  being  use 
if  the  Surgeon  prefer  it.  The  tubes  must  vary  in  size  and  number  with  the 
extent  and  nature  of  the  wound,  and  must  be  brought  to  the  suiface  at  t 
most  convenient  and  dependent  parts.  The  drainage-tubes  should  n 
moved  for  the  first  two  days,  by  which  time  they  will  have  formed  a tiac 
themselves,  and  can  be  readily  re-introduced  if  necessary.  Sometime  I 
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can  be  completely  removed  on  the  third  day  ; but  usually  it  is  safer  merely  to 
shorten  them  by  cutting  off  a piece  at  each  dressing,  till  they  become  reduced 
to  about  half  an  inch  in  length. 

In  very  small  wounds  a few  strands  of  catgut  or  horse-hair  will  be  found 

to  make  a very  efficient  drain.  . . 

An  essential  part  of  the  Antiseptic  Treatment  of  Wounds  as  devised  by 
Lister,  is  the  protection  of  the  raw  surfaces  and  edges  of  the  wound  as  far  as 
'possible  from  any  direct  contact  with  the  carbolic  acid  in  the  dressings , which 
would  infalliby  cause  sufficient  irritation  to  produce  suppuration.  The  small 
quantity  of  carbolic  acid  left  in  the  wound  when  it  is  closed,  is  so  temporary 
in  its  action  as  scarcely  to  require  consideration.  It  is  partly  washed  away  by 
the  serous  discharge  and  partly  absorbed,  so  that  probably  in  a few  hours,  or 
perhaps  less,  the  deep  parts  of  the  wound  are  free  from  any  trace  of  the  acid. 
To  protect  the  raw  surface,  the  wound  is  covered  with  the  so-called  “ pro- 
tective ” (page  246),  which  being  in  itself  perfectly  unirritating,  and  almost 
impervious  to  carbolic  acid — as  soon  as  the  small  quantity  of  the  acid  ad- 
hering to  its  under  surface  has  been  absorbed  by  the  skin  or  granulations 
beneath — almost  absolutely  protect  the  wound  from  any  direct  action  of  the 
irritating  antiseptic.  The  dressing  is  then  applied  in  exactly  the  same  way  as 
in  the  treatment  of  abscesses  (see  page  247).  The  dressing  must  be  repeated 
at  first  every  day,  till  the  serous  discharge  has  ceased,  and  then  every  second, 
third,  or  fourth  day,  according  to  the  amount  of  discharge.  If  it  be  thought 
necessary  to  apply  strapping  to  the  wound,  it  may  be  done  under  the  spray,  by 
dipping  the  plaster  in  a lotion  of  one  part  of  carbolic  acid  and  water  (1  to  20), 
to  which  is  added  an  equal  quantity  of  boiling  water.  Although  attention  to 
detail  is  of  great  importance,  and  in  description  the  dressing  may  seem  com- 
plicated and  tedious,  its  application  to  a wound  such  as  that  of  an  amputation, 
does  not  take  more  than  five  minutes  ; and  it  is  not  more  troublesome  than 
the  ordinary  modes  of  treatment.  In  the  rigid  antiseptic  dressing  by  Lister’s 
method,  drainage  is  specially  attended  to  on  ordinary  principles  ; rest  is  favoured 
by  the  slight  rigidity  of  the  eight  layers  of  gauze,  by  the  gentle  pressure  of 
the  bandage,  and  by  the  infrequency  of  the  dressings ; and  decomposition  and 
infection  from  without  are  absolutely  prevented. 

Modified  Methods  of  Antiseptic  Treatment. — The  chief  modifications 
of  Lister’s  method  of  dressing  consist  firstly,  in  abandoning  the  spray,  all  other 
details  remaining  unchanged,  and  secondly,  in  the  substitution  of  some  other 
absorbent  antiseptic  material  for  the  carbolic  gauze.  The  substitution  of 
irrigation  or  washing  for  the  spray  has  already  been  sufficiently  alluded  to. 
The  chief  materials  which  have  been  substituted  for  the  carbolic-acid-gauze  in 
the  dressing  are  the  following. 

Eucalyptic  gauze  (page  195).  This  is  used  in  the  same  way  as  the  carbolic 
gauze,  and  has  been  found  to  be  equally  efficient.  It  is  unirritating  and 
non-poisonous,  and  should  always  be  preferred  in  children  and  in  patients 
who  are  readily  affected,  generally  or  locally,  by  carbolic  acid.  The  chief 
objection  to  it  is  that  it  is  slightly  more  expensive. 

Saltcylw  cotton-wool  or  jute  is  applied  in  the  same  way  as  Guerin’s  cotton- 
voo  lessing  and  is  most  useful,  though  uncertain  in  its  antiseptic  properties 
w icn compared  with  carbolic  or  eucalyptic  gauze. 

> a icyic  sillc  was  introduced  by  McGill  of  Leeds,  who  reports  very  favourably 
c lecommends  the  employment  of  the  spray  of  carbolic  acid  and  all 
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other  precautions  of  Lister’s  method,  merely  substituting  the  silk  for  the 
gauze.  The  dressing  is  left  on  for  a week  or  more. 

Iodoform  wool  (page  195)  may  he  applied  in  the  same  way  as  the  salicylic 
wool.  It  is  more  powerful  and  certain  as  an  antiseptic  but  rather  expensive.  , 
For  the  sake  of  economy  the  dressing  may  be  made  of  a layer  of  iodoform 
wool  about  one  inch  thick  covered  by  two  inches  of  salicylic  wool  or  jute. 

Carded  oakum,  tenax,  or  marine  lint  is  a cheap  and  powerful  antiseptic,  but 
it  is  not  adapted  for  direct  application  to  a wound,  as  it  is  too  irritating.  It 
may,  however,  be  applied  superficially  over  a few  layers  of  gauze  as  a matter 
of  economy,  and  used  in  this  way  is  very  efficient.  It  should  be  covered 
with  oiled  silk  or  “ hat  lining  ” to  prevent  the  discharge  from  soaking  through 
opposite  to  the  wound  and  decomposing. 

Lint  soaked  in  carbolic  oil  (l  in  10)  may  be  applied  so  as  to  extend  for  some 
inches  round  the  wound  in  every  direction  if  the  above-mentioned  mateiials 
are  not  at  hand.  It  is  apt  to  stick  and  become  dry,  and  must  be  changed  at 
least  twice  a day.  In  all  the  above  modes  of  dressing,  the  “protective 
should  be  applied  to  the  wound,  as  it  prevents  the  absorbent  material  from 
sticking  and  thus  facilitates  drainage  and  saves  pain  during  the  after-dressmg. 
Under  °all  these  dressings  the  wound  may,  with  care,  be  kept  perfectly  free 
from  decomposition.  The  wool-dressings  present  the  advantage  of  maintaining 

more  perfect  rest  and  apposition  of  the  surfaces.  _ 

Lasting  Dressings. — During  the  last  few  years  it  has  been  the  object  of 
many  surgeons  to  invent  some  form  of  dressing  which  can  safely  be  applied 
immediately  after  the  infliction  of  the  wound  and  not  removed  till  healing  is 
,nmnlPb  This  obieot  has  been  more  or  less  perfectly  attained  by  some  of  the 


changed  at  the  end  of  twenty- 
the  common  drainage-tubes  ar< 
shorteu  or  remove  the  tubes. 


To  avoid  this  Neuber  invented  absorbable 
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described,  except  in  the  case  of  foul  wounds  requiring  to  be  cleaned.  The  best 
solution  under  these  circumstances  is  a concentrated  solution  of  boracic  acid. 

Iodoform-Treatment.— This  has  been  largely  adopted  111  Germany  for  the 
last  few  years,  especially  by  Billroth  in  Vienna,  it  is  thus  carried  out.  1 i Lei 
bleeding  has  been  completely  arrested  by  torsion  or  catgut-ligatures,  and  the 
wound  cleaned,  the  raw  surfaces  are  freely  powdered  with  the  crystalline 
iodoform  and  then  brought  together,  drainage-tubes  being  inserted  and  the 
whole  covered  with  iodoform-wool.  The  results  of  this  treatment  have  been 
011  the  whole  good,  although  many  cases  of  iodoform-poisoning  have  occurred  ; 
but  there  seems  no  reason  to  justify  the  introduction  of  the  iodoform,  which 
can  be  regarded  only  as  a foreign  body,  between  the  surfaces  of  the  wound.  Tn 
open  wounds  with  loss  of  substance  which  cannot  be  treated  by  rigid  antiseptic 
methods,  however,  such  as  those  resulting  from  operations  on  the  anus  or 
rectum,  or  from  excision  of  the  tongue  or  jaw,  the  direct  application  of 
iodoform  to  the  raw  surface  is  of  the  greatest  possible  use,  and  is  the  best 
mode  of  treatment  at  present  known. 

In  conclusion,  some  forms  of  dressing  may  briefly  be  mentioned,  which, 
in  the  hands  of  certain  Surgeons  have  met  with  much  success.  Bryant,  of 
Guy’s  Hospital,  recommends  the  use  of  a weak  solution  of  tincture  of  iodine 
(5ij  to  oj)  for  washing  the  wounds,  and  sponges  ; and  as  a dressing  he 
applies  lint  soaked  in  a mixture  of  one  part  of  terebene  to  five  of  olive  oil 
(p.  194).  This  is  undoubtedly  a most  simple  and  efficient  dressing,  but  it  is 
less  certain  as  an  antiseptic  where  there  is  much  discharge  than  some  of  those 
already  described.  Hutchinson,  of  the  London  Hospital,  recommends  the 
application  of  a piece  of  lint  constantly  moistened  in  the  following  solution  : 
Liquor  plumbi  5SS.,  Sp.  Beet.  3],  Aq.  Oj.  This  treatment  was  much  employed 
in  former  times,  and  is  attended  by  excellent  results.  The  solution  is  power- 
fully antiseptic,  and  it  is  cooling  and  grateful  to  the  patient.  It  requires, 
however,  constant  attention  to  prevent  the  lint  from  drying,  and  in  this  respect 
is  somewhat  troublesome,  especially  in  private  practice.  The  methods  of 
treating  amputation-wounds  recommended  by  Callender  and  Bowland  are 
mentioned  in  pages  68  and  79. 

The  methods  of  treatment  here  recommended  are  all  of  established  utility, 
but  numberless  others  have  been  tried  and  abandoned,  or  are  at  present  being 
tested  ; and  probably  we  have  not  yet  discovered  either  the  best  antiseptic  or 
the  best  mode  of  dressing.  The  tendency  of  the  present  time  is  in  favour  of 
some  of  the  forms  of  lasting  dressing,  especially  the  absorbent  wools,  impreg- 
nated with  some  antiseptic,  such  as  iodoform  or  salicylic  acid. 

I cannot  too  strongly  impress  npon  the  young  Surgeon  the  importance  of 
not  becoming  the  slave  of  any  one  system  of  treating  wounds.  He  should  be 
eclectic  in  the  choice  of  his  methods,  using  that  one  which  appears  to  be  best 
suited  to  the  particular  case  before  him,  or  that  may  alone  be  available  in  the 
position  in  which  he  happens  to  be  placed.  A Surgeon  may  find  it  necessary 
0 take  the  most  stringent  antiseptic  precautions  when  treating  a wounded 
pa  lent  in  the  contaminated  air  of  a large  hospital  in  a crowded  town.  He 
may  safely  relax  them  in  the  purer  air  of  a healthy  country  district.  He  may 
nd  it  necessary  when  restricted  to  the  limited  resources  of  an  emigrant  ship 
°i  o a remote  colony  to  learn  to  dispense  with  those  more  complicated 
chemical  and  surgical  appliances  which  are  to  be  found  in  all  well  appointed 
ospi  a s,  and  which  are  essential  to  the  success  of  many  modern  methods  of 
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treatment.  Let  him,  by  all  means,  use  them  when  he  can  get  them — but  let 
him  remember  that  wounds  were  healed  safely,  speedily  and  well  before  they 
were  invented,  and  that  he  is  the  best  Surgeon  who  can  obtain  the  best 
results  by  the  simplest  means.  If  he  is  not  in  the  land  of  spray-producers, 

“ protectives,”  and  “ guards,”  of  iodoform-  and  salicylic -acid-wools,  let  him  not 
despair — cold  water  and  clean  linen  rags  will  do  much  to  supply  their  place. 

Inflammation  of  Incised  Wounds. — As  before  pointed  out,  a certain 
degree  of  inflammation  is  a necessary  part  of  the  healing  of  a wound  by  first 
intention.  This  should,  however,  be  strictly  limited  to  the  tissues  actually 
injured  by  the  instrument  which  produced  the  wound,  and  should  be  very 
temporary  in  character.  This  simple  traumatic  inflammation,  although  patho- 
logically of  such  great  importance,  is  clinically  so  slightly  marked  by 
symptoms  that  it  is  frequently  ignored  ; and  when  we  say  that  a wound 
is  “ inflamed,”  we  mean  that  some  cause  of  inflammation  other  than  the 
original  injury  has  been  introduced,  which  is  causing  the  process  to  extend 
beyond  the  area  actually  injured  by  the  cutting  instrument.  1 he  causes  of 
such  inflammation  have  already  been  so  fully  discussed  that  we  need  do 
no  more  here  than  recapitulate  them.  They  are  predisposing  and  direct. 
The  predisposing  causes  are  the  same  as  those  of  inflammation  in  general 
(see  page  159).  The  most  important  of  these  for  wounds  are:  chronic 
alcoholism,  insufficient  and  improper  food,  Bright  s disease  and  diabetes, 
scurvy,  &c.,  and  local  malnutrition  from  disease  of  the  arteries.  The  direct 
causes  are  mechanical,  as  friction  from  want  of  rest,  tension  fiom  tight 
stitches  or  from  insufficient  drainage,  or  pressure  from  tight  bandaging  ; 
chemical,  as  the  persistent  contact  with  the  raw  surface  of  an  irritating  anti- 
septic or  the  products  of  putrefaction  ; and  lastly,  the  true  infective  poisons,  as 
those  of  erysipelas,  pyaemia,  hospital  gangrene,  &c.  In  the  vast  majority  of 
cases  in  which  a wound  “ inflames,”  the  immediate  cause  is  the  presence  o 

putrid  discharges  with  insufficient  drainage. 

When  a wound  becomes  “inflamed,”  the  natural  slight  swelhng  and  redness 
of  the  lips  becomes  exaggerated  and  extends  further  from  the  edges  than  1 
should,  and  instead  of  tending  to  subside  after  the  first  twenty-four  boms,  it 
continues  to  extend  to  the  third  day  or  even  later.  The  serous  discharge, 
instead  of  ceasing  on  the  second  day,  continues  to  flow  and  may  increase  con- 
siderably in  quantity,  and  gradually  by  the  third  or  fourth  day  assumes  a 
distinctly  purifonn  character.  Instead  of  the  perfect  painlessness  of  a healthy 
wound,  there  is  throbbing  tensive  pain  with  acute  tenderness  I he  tempeia- 

ture  rises  to  101°— 104°  Fahr.  according  to  the  size  of  the  wound  an 
the  cause  of  the  inflammation.  In  all  cases  the  thermometer  gives  timely 
warning  of  the  approach  of  this  traumatic  fever.  The  use  o t is  ms  rnnit 
in  surgical  practice  is  attended  with  great  advantage,  as  it  is  often  the  first  to 
indicate  the  onset  of  some  of  the  more  serious  sequel®  of  wounds.  The  othc 
symptoms  of  fever,  hot  skin,  quick  pulse,  thirst,  &c.,  are  also  present.  In  these 
circumstances  all  chance  of  union  by  the  first  intention  is  of  co^e  at  an  end 
some  or  all  of  the  sutures  should  be  immediately  removed  to  facilitate  drama  e 
and  relieve  tension,  and  strips  of  plaster  may  be  used  for  support  only  and jot 
for  the  purpose  of  maintaining  contact  of  the  surfaces  m the  hope  of  obtamm 
union  If  the  wound  is  aseptic,  the  relief  of  tension  alone  may  suffice  to 
relieve  the  symptoms ; if  the  discharges  are  decomposing,  some  warm  mo  st  a d 
antiseptic  application  should  be  used.  The  best  of  these  is  boracic-acid-luit, 
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( three  or  four  layers  thick,  moistened  in  a solution  of  boracic  acid,  and  applied  as 
hot  as  the  patient  can  bear  it.  It  must  be  covered  with  oiled  silk  and  cotton- 
wool, and  changed  every  four  hours.  If  this  be  nob  available,  a small  quantity 
of  carbolic  acid  (about  1 to  50)  may  be  added  to  the  warm  water,  and  applied 
on  lint ; or  a hot  solution  containing  two  grains  of  chloride  of  zinc  to  the  ounce 
may  be  used.  Simple  warm- water-dressings  and  poultices  should  be  avoided, 
as  they  tend  so  powerfully  to  encourage  putrefaction.  If  the  discharge  is 
very  abundant,  the  actual  wound  may  be  protected  with  a piece  of  lint  dipped 
in  carbolic  oil  (1  in  10),  and  the  whole  part  surrounded  with  a mass  of  oakum 
wrung  out  of  hot  water,  and  applied  like  a hot  fomentation.  If  the  wound 
be  at  all  foul,  the  cavity  must  be  syringed  out  at  each  dressing  with  some 
antiseptic  solution,  or  a small  quantity  of  iodoform  may  be  powdered  into  it. 

When  the  signs  of  acute  inflammation  have  subsided,  strips  of  lint  dipped 
in  the  lead  lotion  (p.  313),  and  applied  like  straps  to  bring  the  surfaces 
together,  will  be  found  a very  useful  dressing.  When  granulations  have  sprung- 
up  and  suppuration  has  fairly  set  in — that  is  to  say,  by  about  the  tenth  day — 
the  granulating  surfaces  may  if  possible  be  brought  together  again  by  plasters 
and  bandages,  with  a view  to  their  uniting  by  “secondary  adhesion.”  If  this 
should  be  impossible,  the  raw  surface  becomes  a “ healthy  granulating  sore,” 
and  must  be  treated  in  accordance  with  the  principles  that  guide  us  in  the 
management  of  ulcerated  surfaces  (p.  259,  et  seq.).  During  the  period  of  sup- 
1 pnration,  the  patient’s  strength  must  be  well  supported  by  proper  diet,  and  his 
1 general  health  carefully  attended  to. 

Inflammation  may  occur  at  a later  period  of  the  case,  owing  to  a failure  in 
the  drainage,  and  the  accumulation  of  septic  matter  in  the  cavity,  or  to  the 
infection  of  the  wound  with  one  of  the  specific  infective  processes,  as  hospital 
gangrene,  erysipelas,  wound  diphtheria,  &c.  Under  these  circumstances  any 
union  that  may  have  taken  place  breaks  down.  The  symptoms  and  treatment 
of  the  specific  inflammation  will  be  fully  described  in  the  chapter  specially  de- 
voted to  them.  Inflammation  from  accumulation  of  decomposing  discharges  must 
be  tieated  by  partially  opening  up  the  wound  and  re-inserting  the  drainage-tubes. 

CONTUSED  AND  LACERATED  WOUNDS. 


These  may  be  defined  as  wounds  that  are  attended  by  more  or  less  bruising 
or  tearing  about  the  edges  and  sides  ; presenting  every  possible  variety  in  the 
degree  of  contusion  and  of  wound,  from  a cut  on  the  shin  to  the  crushing  and 
laceration  of  a limb  by  a cannon-shot.  They  are  commonly  inflicted  by 
• unJi instruments,  as  by  stones,  bludgeons,  &c.  Lacerations  by  machinery, 
in  winch  parts  are  torn-off  or  crushed,  the  bites  and  gorings  of  animals,  and 
gun-shot  injuries  of  all  kinds,  come  under  this  denomination. 

haracters.  Whatever  their  mode  of  infliction,  these  wounds  present 
certain  eharacters  in  common,  by  which  they  differ  from  all  other  injuries, 
nen  ups  are  irregular  and  torn,  less  gaping  than  incised  wounds,  but  sur- 

l m°re10r  less  ecclL™osis  and  contusion.  There  is  usually  but  little 
semorrhage,  and.  the  pam  is  of  an  aching  or  dull  character. 

ininrpJ  i ' ^ .0m  'uc*se^  wounds  in  the  fact  that  a distinct  layer  of  tissue 

if  of  nnJi  ■ \G  mstnimenk  which  inflicted  the  wound  is  actually  killed,  and, 
can  take  ]lc,  nesfb  must  be  separated  and  thrown  off,  as  a slough,  before  union 
kinds  of  ^'dCC'1  s'larP  ^ne  can>  however,  be  drawn  between  the  different 
voun  s.  Home  wounds,  which  from  then-  mode  of  infliction  and 
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appearance  would  be  classed  as  lacerated,  are  in  reality  capable  of  uniting  by 
first  intention,  tbe  layer  of  dead  tissue  being  either  microscopic  or  wanting. 
This  is  especially  the  case  in  vascular  parts,  such  as  the  scalp  and  face. 

In  other  cases,  a wound  apparently  similar  may  slough  for  a considerable 
distance  on  each  side. 

In  consequence  of  the  sloughy  state  of  their  lips  and  sides,  the  majority  of 
contused  and  lacerated  wounds  unite  by  the  second  intention. 

Contused  and  lacerated  wounds  present  peculiarities  according  to  the  mode 
of  their  infliction. 

When  they  are  occasioned  by  the  bite  of  a large  animal,  the  part  injured 
becomes  very  painful,  and  inflames  extensively  ; the  wound  being  lacerated, 
much  contused,  and  often  penetrating  deeply.  It  sloughs  in  consequence  of 
the  pressure  to  which  it  has  been  subjected,  and  ol  the  shaking  and  tearing  of 
the  part  by  the  animal.  When  inflicted  by  the  tusk  or  horn  of  an  animal,  tbe 
wound  is  extensively  lacerated  rather  than  contused,  and  often  partakes  of  the 
nature  of  a punctured  wound. 

When  a part  of  the  body  is  torn  off,  the  wound  presents  peculiar  characters  ; 
which  differ,  however,  according  as  the  separation  is  effected  at  the  part  struck 
or  seized,  or  at  a distance  from  it.  In  the  first  case— as  when  a cannon-ball 
carries  off  a limb,  or  an  arm  is  caught  in  a steam-mill  or  rag-tearing  machine 
and  crushed  or  torn  off— the  stump  presents  a very  ragged  surface,  the  skin 
being  stripped  away  higher  than  the  other  parts,  the  tendons  hanging  out,  and 
the  bellies  of  the  muscles  that  are  torn  across  being  swollen,  protruding,  and 
apparently  constricted  by  the  lacerated  integument.  A most  important  con- 
dition in  such  wounds  is  the  state  of  the  vessels  ; these  are  separated  Ion  er 
down  than  the  other  parts,  for,  being  elastic,  they  elongate  and  pull  out  before 
they  give  way.  There  is  no  haemorrhage,  because  the  inner  and  middle  coats 
of  the  artery,  breaking  off  short,  retract  and  contract  to  a small  aperture,  an 
allow  the  external  coat  to  be  dragged  down  and  twisted  over  them,  in  such  a n ay 
as  to  offer  a complete  barrier  to  the  escape  of  blood.  The  bone  is  crushed 
off  at  the  end  of  the  conical  stump,  of  which  it  forms  the  irregular  apex,  an 

is  often  split  up  to  the  next  joint  above. 

Occasionally,  when  parts  are  pulled  off,  they  are  separated  at  a distance  from 
the  point  seized.  Thus,  fingers  that  have  been  torn  off  by  machinery  have 
their  extensor  and  flexor  tendons  separated  higher  up,  at  their  junction  with 
the  belly  of  the  muscle,  and  not  at  the  part  seized  ; the  tendon  being  drawn 
out  of  its  sheath,  and  hanging  on  to  the  separated  end  in  a ribbon-like 

This  peculiar  tearing  away  of  the  tendon  from  its  attachment  to ■the 
muscle  and  not  across  the  line  of  laceration  of  the  limb,  was  described  bj 
several  writers  in  the  Memoirs  of  the  Academy  of  Surgery  of  Pans  m the 
middle  of  the  last  century  and  the  accompanying  figures  103, 104,  taken  from 
Morand’s  Paper,  illustrate  well  this  very  singular  injury.  In  railway  accu  er i s, 
when  a train  has  passed  over  a limb  without  completely  separating  it,  the 
muscles  may  be  found  detached  from  their  origins. 

Progress. — In  the  progress  of  a contused  or  lacerated  wound  t 1 . 

distinct  periods  : 1,  thlt  of  the  separation  of  the 

fusion  ; 2,  that  of  Repair  by  Granulations  of  the  chasm  left  These  processes 
nrp  analogous  to  those  which  occur  in  ulceration,  described  at  page  1 >-•  ^ 

The  Extent  of  the  Slough  depends  not  only  upon  the  extent  and  se\  eri  J , 
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but  also  upon  the  situation  of  the  injury.  If  the  parts  around  the  wound  be 
much  bruised,  superficial  sloughing  to  a great  extent  may  occur  ; if  the 
wound  be  deep  though  not  extensive,  there  will  always  he  danger  of  deep 
suppuration  and  burrowing  of  matter,  leading  to  troublesome  sloughing,  and  in 
some  cases  to  secondary  haemorrhage.  Those  wounds  that  are  situated  imme- 
diately over  bony  points — as  the  shin  and  elbow — are  especially  tedious,  as  the 
slough  frequently  implicates  the  fasciae,  and  therefore  separates  slowly.  The 
scalp  has  a less  tendency  to  slough  than  any  other  part  of  the  cutaneous 
surface.  This  is  owing  to  its  great  vascularity,  and  to  the  large  supply  of 
blood  which  it  receives  from  closely  subjacent  arteries.  In  all  cases  of 
contused  and  lacerated  wounds,  in  which  sloughing  and  suppuration  follow  the 


Fig.  103. — Ring  Finger  torn  off,  with 
deep  Flexor  Tendon. 


Fig.  104. — Thumb  tom  off,  with 
Tendon  attached. 


injury,  there  is  a greater  liability  to  the  supervention  of  erysipelas  than  in 
cleanly  cut  incised  wounds.  In  most  contused  wounds  the  extent  of  the 
slough  is,  to  a certain  extent,  influenced  by  treatment.  On  each  side  of  the 
wound,  beyond  the  layer  of  tissue  actually  killed  is  an  area,  frequently  of  con- 
siderable extent,  in  which  the  tissues  are  damaged  and  hovering  between  life 
and  death,  and  any  additional  irritation  will  suffice  to  extinguish  the  remains 
° "ta%;  T lins,  if  such  a wound  be  tightly  sewn  up  the  tension  of  the 
stitches  will  inevitably  cause  sloughing  in  the  whole  doubtful  area.  The 
un  a ion  o decomposing  discharges  is  another  most  potent  cause  of  extension 
o e aiea  of  death,  and  in  fact,  it  is  in  such  wounds  much  more  than  in 
c ean  cut  incisions,  that  the  immense  benefit  of  some  form  of  antiseptic 
rea  men  is  most  clearly  recognized.  In  primary  amputations  for  contused 
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and  lacerated  wounds  it  frequently  happens  that  the  incisions  pass  through 
this  doubtful  area,  and  the  extra  injury  thus  done  determines  the  death  of 
the.  part,  even  though,  at  the  time,  it  may  have  appeared  uninjured. 

The  chief  danger  to  be  apprehended  in  wounds  of  this  description  is  the 
supervention  of  Gangrene,  which  may  occur  in  three  ways. 

1.  In  some  cases  the  violence  done  to  the  part  is  so  great  as  directly  to  kill 
its  whole  substance.  Thus,  if  a limb  be  crushed  to  a pulp  by  machinery,  or 
by  the  passage  of  a heavy  waggon  over  it,  all  circulation  is  completely  and  at 
once  arrested,  the  vitality  of  the  part  is  destroyed  outright,  and  it  will  speedily 
fall  into  a state  of  putrefactive  decomposition,  with  all  the  usual  signs  of 
mortification.  This  is  a local  traumatic  mortification,  evincing  no  disposition 
to  spread  beyond  the  part  injured,  but  being  bounded  by  a line  of  demarcation 
along  which  it  will  separate.  It  is  not  always  easy  to  distinguish  this  direct 
form  of  gangrene  from  such  discoloration  and  disorganization  of  a limb  as  are 
still  compatible  with  life.  In  all  cases  of  doubt  the  Surgeon  must  wait,  and  a 
very  short  time — a few  hours — will  be  sufficient  to  declare  whether  the  vitality 
of  the  part  can  be  maintained  or  not.  In  cases  of  much  doubt  an  incision 
might  be  made  into  the  part,  and  the  true  state  of  things  thus  ascertained  : 
but  this  should  not  be  done- if  it  can  possibly  be  avoided,  and  if  undertaken 
the  most  rigid  antiseptic  treatment  should  be  adopted,  as  the  decomposition  of 
the  extravasated  blood  in  the  tissues  of  the  bruised  part  would  inevitably 
extinguish  such  vitality  as  remained.  In  many  cases  it  is  a good  plan  to 
disinfect  the  part  carefully,  dress  it  antiseptically,  and  wait  for  the  line  of 
demarcation  between  the  dead  and  living  parts  to  form  befoie  undertaking 
any  operation. 

2.  The  injury  may  be  inflicted  chiefly  upon  the  great  vessels  of  the  limb, 
damaging  them  to  such  an  extent  as  to  completely  interrupt  the  circulation  ; 
gangrene  being  thus  induced  indirectly  in  the  parts  supplied  by  them.  . This 
form  of  gangrene  we  shall  have  occasion  to  treat  of  fully  when  speaking  of 


Injuries  of  the  Arteries.  . 

3.  The  true  u spreading  gangrene,”  the  most  fatal  variety  of  mortification, 

is  most  commonly  the  result  of  severe  contused  aud  lacerated  wounds,  par- 
ticularly when  complicated  with  fractures.  This  is  a most  acute  infective 
inflammation,  terminating  rapidly  in  gangrene,  and  will  be  described  with  the 

other  infective  processes  occurring  in  wounds.  , . . 

Treatment  of  Contused  and  Lacerated  Wounds.  In  the  treatment  of 
the  slighter  form  of  these  injuries,  we  must  bear  in  mind  the  occurrence  of  the 
two  distinct  periods  : 1,  that  of  sloughing  ; and  2,  that  of  granulation.  There 
is  also  in  all  injuries  of  this  description  a special  tendency  to  the  occurrence  of 

erysipelas  and  allied  diseases.  . 

Care  must  be  taken  to  clean  the  parts  thoroughly  from  foreign  bodies  that 
are  frequently  impacted  or  ground  into  them.  However  contused  and  torn  a 
flap  of  skin  may  be,  it  should,  as  a general  rule,  never  be  removed,  provider 
it  maintain  any  attachment  to  the  neighbouring  tissues,  but  should  always  be 
replaced  on  the  chance  of  its  vitality  being  preserved.  If  it  live,  as  it  will 
often  do,  especially  about  the  scalp  and  face,  under  apparently  the  most  dis- 
couraging circumstances,  much  will  be  gained;  if  it  slough,  no  harm  can 
result  from  the  attempt  to  preserve  it.  There  are  cases  on  record  m u uc 
parts  that  have  been  even  completely  separated  have  become  attachec , iy  ein0 
immediately  reapplied  to  the  surface  from  which  they  had  been  torn  or  cut. 
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Whether  or  not  this  be  actually  the  case  in  contused  or  lacerated  wounds,  it  is 
at  all  events  certain  that  a very  small  tongue  of  skin  is  sufficient  to  maintain 
the  vitality  of  a part.  This  we  see  exemplified  in  the  operation  for  the 
restoration  of  a lost  nose  ; and  cases  have  occurred  to  me  in  which  the  nose, 
nearly  cut  off,  being  retained  only  by  a portion  of  one  ala,  has  readily  united 
on  being  replaced  ; so  likewise,  in  bad  cases  of  compound  dislocation  of  the 
fingers,  the  part  has  been  saved,  though  merely  attached  by  a narrow  bridge 
of  skin.  After  a part  has  been  replaced  in  this  way,  it  should  be  retained  in 
situ  by  a few  points  of  interrupted  suture,  and  dressed  with  boracic  acid  oint- 
ment spread  on  thin  muslin  or  some  other  unirritating  antiseptic  application. 
In  lacerated  wounds  opening  into  the  mouth  or  nose  a piece  of  lint  soaked  in 
collodion  may  be  applied  externally,  as  there  will  be  ample  drainage  from  the 
internal  aspect  of  the  wound.  The  sutures  in  these  cases  must  be  left  in  for  a 
somewhat  longer  time  than  usual,  until  good  union  has  resulted.  The 
haemorrhage,  as  before  mentioned,  is  as  a ride  easily  controlled  ; position, 
application  of  cold,  and  the  subsequent  bandaging  being  sufficient  in  the 
majority  of  cases.  When,  however,  the  blood  is  bright-coloured  and  continues 
to  drip  from  the  wound,  a vessel  of  some  size  has  been  divided  : this  should 
be  searched  for,  and  the  opening  closed  by  torsion  or  ligature. 

Ordinary  cases  of  contused  or  lacerated  wounds,  whether  superficially  exten- 
sive or  deep,  are  best  treated  on  exactly  the  same  principles  as  incised  wounds. 
Although  we  cannot  hope  for  union  by  the  first  intention,  rest  is  necessary  to 
favour  such  union  as  may  occur,  and  to  relieve  the  patient  from  pain  ; 
drainage  requires  special  attention,  as  the  injury  being  more  severe,  the  early 
exudation  from  the  wound  will  be  more  abundant ; and  the  prevention  of 
decomposition  becomes  of  the  greatest  importance,  as  the  irritation  of  putrid 
matter  might  extinguish  the  vitality  in  tissues  which  would  otherwise  have 
recovered.  In  treating  such  wounds  by  the  antiseptic  method  exactly  the 
same  proceedings  must  be  adopted  as  in  an  accidental  incised  wound  (page  308), 
but  greater  care  is  necessary  in  cleaning  the  wound  with  the  carbolic  lotion  on 
account  of  its  irregular  nature.  If  there  is  no  chance  of  union  at  any  part, 
it  is  better  not  to  insert  stitches;  for,  as  it  must  heal  by  granulation  after 
the  separation  of  the  sloughs,  nothing  can  be  gained  by  their  use,  and  they  may 
seriously  impede  the  drainage.  There  is  no  class  of  wounds  in  which  the 
benefits  of  antiseptic  treatment  are  more  marked  than  in  these.  Under  its 
use  the  sloughs  may  separate  with  scarcely  any  suppuration,  and  the  inflam- 
mation accompanying  the  process  may  not  extend  a tenth  of  an  inch  beyond 
the  dead  tissue ; and  all  this  may  occur  without  any  general  febrile  disturbance 
in  contused  and  lacerated  wounds  of  the  hand  or  foot,  in  which  the  parts  are 
often  extremely  dirty,  it  is  safer  to  put  the  limb  in  a bath  of  carbolic-acid- 
° ion  (1  m 40)  for  about  a quarter  of  an  hour  before  applying  the  dressing  in 
order  to  ensure  thorough  asepticity. 

Should  the  antiseptic  dressing  fail,  or  should  the  case  not  be  seen  till 
decomposition  has  commenced,  Disinfectants  must  be  freely  used.  The  wounds 

of  !m?iWaVed  01  S" 1 II1Se^  °dfc  several  times  a day  with  weak  solutions 
wav  Klm^a  ° Pei',nan.?ana^e  of  potash,  or  of  carbolic  acid.  In  this 

inflomm  if- 8 ^ecomP°sirig  pus  may  be  removed,  and  the  tendency  to  local 
nvertorl  a ti'  ° -a  sPreac^n&  character,  and  to  the  development  of  pyannia, 
e llrc.  Is  nT1°  more  fertile  cause  of  these  disastrous  effects  than  the 


rpfpnh'nn  f I'J  1 . u.ibusi>iuus  tmeuts  mail  tne 

oe  id  decomposing  pus  in  the  areolar  tissue  of  a contused  wound. 
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The  separation  of  the  sloughs  must  be  facilitated  by  the  application  of  warmth 
and  moisture,  which  serves  also  to  subdue  local  inflammation.  Boracic-acid- 
lint,  moistened  with  hot  boracic  lotion  and  covered  with  oiled  silk  and  cotton- 
wool, is  the  best  of  all  applications.  It  is  a most  efficient  antiseptic,  easily 
applied,  and  perfectly  clean.  If  the  wound  becomes  very  foul,  the  surface  • 
may  be  sprinkled  with  iodoform  in  crystals.  Carded  oakum,  moistened  in  hot 
water  and  covered  with  oiled  silk,  answers  the  purpose  tolerably  well ; it  is 
cheap  and  antiseptic,  but  dirties  the  skin.  Linseed  meal  poultices  should 
always  be  avoided  ; they  encourage  putrefaction  and  greatly  increase  the  sup- 
puration, the  evil  they  do  in  this  way  more  than  counterbalancing  the  comfort  j 
the  patient  experiences  from  their  application. 

About  the  period  at  which  the  slough  begins  to  be  loosened,  there  is  danger 
of  the  occurrence  of  haemorrhage,  if  a large  artery  have  been  implicated  in 
the  injury.  When  haemorrhage  occurs  in  this  way,  it  usually  sets  in  from  the 
sixth  to  the  twelfth  day,  and  may  be  speedily  fatal ; its  treatment  will  be  the 
same  as  that  to  be  hereafter  described  for  secondary  haemorrhage  after  ligature 
of  an  artery  in  its  continuity.  After  the  ' sloughs  have  separated,  an  ulcer  is 
left,  which  must  be  treated  on  general  principles. 

Amputation. — In  the  more  severe  cases  of  contused  or  lacerated  wounds,  t 
any  attempt  at  saving  the  part  may  be  hopeless  ; then  the  patient’s  only  chance 
lies  in  amputation.  In  determining  the  expediency  of  operation,  two  questions 
present  themselves : 1,  the  nature  of  the  cases  iu  which  amputation  should  be 
performed ; and,  2,  the  time  at  which  it  should  be  done,  whether  immediately 
after  the  infliction  of  the  injury,  or  subsequently. 

It  is  difficult  to  lay  down  more  than  very  general  rules  as  to  the  hind  of 
cases  that  require  amputation ; much  depending  on  the  age,  constitution,  and 
previous  habits  of  the  patient.  In  all  cases  the  Surgeon  should  be  careful  not 
to  condemn  a limb  that  admits  of  a fair  chance  of  being  sav ed. 

As  a general  rule,  severe  injuries  are  more  readily  recovered  from  in  the 
young  than  in  the  old,  their  vitality  and  elasticity  of  constitution  being  greater, 
and  their  tendency  to  consecutive  diseases  less.  Much  will  depend  upon  the 
habits  of  the  patient,  or  upon  the  existence  of  visceral  disease  at  the  time  of 
the  injury.  In  persons  who  have  been  free  livers,  and  who  have  that  peculiar 
irritability  of  system  conjoined  with  deficient  power  commonly  observed  in 
such  subjects,  and  more  especially  if  there  be  already  existing  disease  of  the 
liver  or  kidneys,  contused  and  lacerated  wounds  are  apt  to  be  followed  by  the 
worst  forms  of  erysipelas  and  traumatic  gangrene,  and  thus  to  be  speeddy 
fatal.  Injuries  of  the  upper  extremity  are  less  serious  than  those  of  the  lower  ; 
its  supply  of  blood  being  proportionately  greater.  In  some  badly  contused 
wounds,  also,  of  the  arm  and  hand,  as  in  bad  lacerations  with  fracture  about 
the  shoulder,  elbow,  or  metacarpus,  resection  of  the  injured  part  may  lie  per- 
formed instead  of  amputation  of  the  limb.  j ' 

Though  there  must  be  in  many  cases  a doubt  as  to  the  necessity  or 
amputation,  there  are  certain  conditions  in  which  the  Surgeon  need  never 
hesitate  to  perform  this  operation,  as  the  only  chance  of  saving  the  patients 
life  The  following  are  the  cases  of  severe  contusion  and  laceration  in  winch 
the' limb  should  be  amputated;  either  noth  the  view  of  preventing  the  occur- 
rence of  o-angrene,  or  in  order  to  remove  a mortified  part  from  the  body,  ana 
thus  to  save  the  life  of  the  patient  at  the  expense  of  the  injured  limb. 

1.  If  a limb  have  been  torn  off  by  machinery,  carried  away  by  a cannon-bai , 
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or  cut  off  by  the  passage  of  a railway-train  over  it,  the  irregular  and  conical 
stump  should  be  amputated,  so  as  to  leave  a more  useful  and  healthy  one  to 
the  patient. 

2.  If  the  whole  thickness  of  a limb — the  soft  parts  and  the  bones — be 
thoroughly  disorganized  and  crushed,  it  must  be  removed. 

3.  If  the  soft  parts  be  extensively  stripped  away  from  the  bones,  though 
these  be  entire,  so  much  sloughing  and  suppuration  will  ensue  as  to  leave  a 
useless  limb,  and  amputation  should  be  performed.  It  is  in  these  cases  that 
it  is  often  especially  difficult  to  estimate  the  amount  of  injury  that  cannot  be 
recovered  from,  as  so  much  depends  upon  the  age  and  constitution  of  the 
sufferer.  I believe  that  Surgeons,  in  their  anxiety  to  save  a limb,  often  lose 
a patient  under  these  circumstances.  I have  more  than  once  had  reason  to 
regret  having  attempted  to  save  limbs  injured  in  this  way ; and  believe  that, 
if  the  skin  of  the  lower  extremity  be  extensively  torn  down  and  the  muscles 
much  lacerated,  so  as  to  slough  away,  there  is  but  little  chance  for  the  patient 
— unless  he  be  young,  and  of  a remarkably  sound  constitution — except  in 
amputation.  In  the  upper  extremity  it  is  different ; there,  recovery  may  take 
place  under  the  most  adverse  circumstances.  In  all  parts  the  dangers  of 
attempting  to  save  a limb  have  been  greatly  reduced  by  the  antiseptic  treat- 
ment. If  decomposition  of  the  sloughing  tissues  can  be  prevented,  there  will 
be  little  fever  and  but  slight  local  inflammation,  and  the  risk  of  pymrnia  and 
erysipelas  or  other  infective  processes  is  scarcely  appreciable.  Supposing  the 
attempt  to  save  a useful  limb  to  fail,  if  the  antiseptic  treatment  is  successful 
the  chances  of  recovery  are  in  no  way  impaired  by  the  delay  in  amputating. 

4.  So  also,  if  the  knee  be  largely  opened,  with  laceration  of  the  soft  parts 
and  perhaps  fracture  of  the  contiguous  bones,  the  limb  must  be  amputated 
Corresponding  injuries  of  the  ankle,  shoulder,  and  elbow  joints,  may,  as  has 
already  been  stated,  admit  of  resection  rather  than  of  amputation.  In  these 
cases  also,  the  antiseptic  treatment  is  an  important  aid  in  saving  a limb,  for  if 
decomposition  can  be  prevented,  the  mere  fact  that  a joint  is  opened  adds  but 
little  to  the  gravity  of  the  case. 

0.  Bad  crushes  of  the  foot  have  a great  tendency  to  run  into  gangrene,  and 
hence  require  amputation.  In  the  hand,  on  the  contrary,  very  extensive  inju- 
ries are  often  recovered  from,  without  this  operation  being  necessary  • and  in 
many  cases  partial  resection  may  be  substituted  for  it. 

dn  those  cases  in  which  a large  artery,  as  the  femoral,  is  lacerated  at  the 
same  tune  that  the  soft  parts  are  extensively  injured,  and  the  bone  fractured 
amputation  is  requn-ed  m order  to  prevent  the  occurrence  of  gangrene.  In  the 

rSl  ™ °U  “c  gan£rene’  in  which  the  disease  is  confined  to  the 
h , ' ^ °rU8he?  and  m-lm'ed>  uo  §’ood  can  come  of  delay,  so  amputation 
^ T-  aS  ™rtlfication  has  declared  itself;  and  the  limb 
rnm-Hfip  , Ved  afc  a Sllfficient  distance  from  the  seat  of  mischief.  When  the 
rwL?rSUl  m?eCtl^from  iniui7  of  the  vessels,  the  limb  should  also 
then  * I f moved  m a lme  with  the  wound,  unless  this  be  too  high  up  ; 
AmouHHnt  °S  avoma:)  e Poiut  must  be  seized,  as  will  hereafter  be  explained. 
SJfr  h6Sl  u^cumstances  is  by  no  means  a very  unfavourable  opera- 
it  be  donp  «nffi°ne  at  ^ have  several  times  successfully  performed),  provided 
absorntirm  nf  C1?^  “V  ear  before  the  constitution  becomes  poisoned  by  the 
sarv  to  w • ma,tters  from  the  gangrenous  tissues.  It  is  scarcely  neces- 

vol.  1.  1G  * ulSeou  t°  be  certain  of  the  existence  of  gangrene  before  lie 
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operates ; and  also  that  it  be  not  a mere  limited  slough,  but  sufficiently  exten- 
sive to  jeopardize  the  patient’s  life. 

— * • 1*1  I-VlCi  HT/MITl/l  nOvl\7  fl  TO  Till  l.fl  - 


31  ve  to  jeopai  ui&u  WIC  pauicuu  o mu 

7.  In  cases  in  which  spreading  gangrene  attacks  the  wound  early,  amputa- 
tion is  the  only  hope  of  saving  the  patient.  _ 

The  question  as  to  the  'period  at  which  amputation  should  be  performed 
in  contused  wounds  from  gunshot  will  be  considered  at  p.  349.  It  may  be 
o'encrally  stated,  that  the  sooner  a condemned  limb  is  taken  oil,  the  less  is  the 
suffering,  and  the  better  the  chance  of  recovery  of  the  patient ; and  that,  con- 
sequently, primary  amputation  should  be  practised  in  these  cases.  Ly  refer- 
ence to  the  tables  on  p.  82,  it  will  be  seen  that,  although  the  average  mortality 
for  all  primary  operations  is  less  than  the  average  mortality  for  all  secondary 
operations,  yet  primary  amputation  through  the  thigh  is  more  fatal  than 
secondary  amputation  in  the  same  region.  Notwithstanding  this,  it  a absolutely 
necessary  in  many  cases  to  remove  the  injured  limb  within  the  nrst  twenty- 
four  horns.  The  higher  rate  of  mortality  of  primary  thigh-amputations  may 
be  due  chiefly  to  the  greater  severity  of  the  injuries  that  manifestly  require 
mmediate  operation,  than  of  those  in  which  it  is  thought  justifiable  to  attempt 
to  save  a limb;  and  certainly,  of  the  two  alternatives-of  leaving  a badly 
crushed  and  mangled  limb  until  suppuration  has  set  m,  and  thus  exposing 
the  patient  to  all  the  risks  of  gangrene,  erysipelas,  pyaemia,  &c.,  or  removing 
it  at  once— the  latter  is  the  one  attended  with  least  danger  to  the  patient. 

A limb  is  sometimes  so  severely  and  hopelessly  crushed  and  torn  that  any 
attempt  at  its  preservation  must  be  useless  ; whilst  at  the  same  tune  e 
patient  is  so  severely  injured  internally,  or  is  so  prostrated  by  the  geneia 
shock  to  the  system,  that  amputation  as  a formal  operation  would  be  as  use  ess 
as  it  would  be  unjustifiable,  the  patient  having  at  most,  perhaps,  but  a feu 
hours  to  live.  In' these  circumstances  the  best  thing  that  can  be  done  is  u 
out  on  a tourniquet  tightly,  partly  to  restrain  haemorrhage,  and  partly  to 
restrain  the  painM  quivering  of  the  muscles,  and  to  wrap  up  the  maimed 
limb  in  a wet  cloth.  Should  the  limb  have  been  nearly  completely  detached- 
merely  hanging  on  by  shreds  of  the  lacerated  muscles-these  may  be  divided, 
and  its  removal  thus  effected  without  additional  shock  or  suffering 

Brush-Burn.— There  is  a peculiar  species  of  wound,  that  partakes  peihapa 
more  of  the  characters  of  those  wounds  that  we  have  just  been  considering 
than  of  any  other,  and  is  occasioned  by  rapid  and  severe  friction  of  the  suiface 
of  the  body  so  that  the  skin  becomes  abraded  and  the  subjacent  tissues  so  - 
It  goes  by  the  name  of  a - * 

auentiv  produced  in  the  manufacturing  districts,  by  the  surface  ot  the  oooy 
Sng  into  contact  with  straps  or  portions  of  machinery  m rapid revolut, « 
It  has*  also  been  known  to  occur  in  consequence 

sliding  rapidly  down  a long  and  steep  Alpine  snow-slope. ^ In  rtn s mjm: y 
integumental  structures  are,  as  it  were,  ground  oft,  and  the  areolai  ana 

anoneurotic  structures  converted  into  an  eschar.  r-  .... 

The  Treatment  presents  nothing  special,  but  may  c con  uc  ec  . ' 

principles.  The  separation  of  the  eschars  must  be  facilitated  by  mois an 
Sic  applications  ; the  resulting  sores  will  heal  by  ^anulaion;  jd  the 
general  health  must  be  supported  during  the  suppuiatnc  pui  c 

necessarily  ensue.  gTABg  AND  punctured  wounds. 

These  wounds,  made  by  narrow  sharp-pointed  instruments,  vary  greatly  m 
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extent,  from  the  prick  of  a needle  in  the  finger  to  a sword-thrust  through  the 
body.  Not  unfrequently  punctured  wounds  are  somewhat  contused,  being 
made  by  a triangular  or  wedge-like  weapon,  as  a bayonet  or  lance-blade. 

I 'When  deep,  they  are  of  a most  dangerous  character — wounding  blood-vessels, 
traversing  the  great  cavities,  and  injuring  the  contained  viscera.  A punctured 
wound  is  extremely  difficult  to  drain,  the  external  orifice  being  very  small  in 
proportion  to  the  area  of  the  surface.  Thus,  if  a narrow  weapon  half  an  inch 
in  width  were  thrust  into  the  thigh  for  a depth  of  six  inches,  the  area  of  the 
r two  surfaces  of  the  wound  would  be  six  square  inches,  while  the  external  open- 

iing  would  be  only  half  an  inch  in  length.  The  small  external  opening  is  easily 
choked  by  a clot  of  blood,  and  is  frequently  injudiciously  closed  by  the  Surgeon. 
The  whole  track  becomes  distended  with  the  blood  or  the  serous  exudation 
from  the  injured  surfaces,  and  unless  proper  means  are  taken  to  prevent  it, 
decomposition  sets  in,  followed  by  inflammation  and  suppuration  extending 
deeply  into  the  injured  part.  In  consequence  of  this,  combined  with  the 
insufficient  exit  for  the  discharges,  the  pus  may  burrow  deeply,  large  collec- 
tions of  septic  matter  may  form,  and  severe  constitutional  disturbance  is  the 
necessary  result. 

Treatment. — In  the  treatment  of  punctured  wounds,  the  principal  points 
1 are  to  arrest  the  haemorrhage,  and  to  facilitate  union. 

The  haemorrhage  must  be  arrested  by  pressure  properly  applied  by  means  of 
compresses  or  pads,  so  as  to  approximate  the  sides  of  the  puncture  ; by  the 
[ application  of  cold  ; or  by  cutting  down  on  the  injured  vessel  if  it  be  a large 
one,  and  ligaturing  above  and  below  the  perforation  in  it. 

In  the  majority  of  cases  of  severe  punctured  wounds  suppuration  and  union 
by  second  intention  will  take  place  in  consequence  of  the  great  difficulty  in 
drainage.  In  order  to  obtain  early  union,  the  cavity  should  be  washed  out 
with  carbolic-acid-lotion  (1  in  40)  or  some  other  antiseptic,  by  means  of  an 
india-rubber  tube  on  the  end  of  a syringe.  Care  must  be  taken  that  there  is 
plenty  of  room  for  the  fluid  injected  to  flow  out  rapidly,  otherwise  the  spaces 
of  the  areolar  tissue  will  become  widely  distended  with  the  antiseptic  solution  ; 
all  superfluous  lotion  is  then  squeezed  out,  and  a drainage  tube  inserted  deeply 
into  the  wound.  This  may  be  shortened  considerably  after  twenty-four  hours, 
and  gradually  diminished  day  by  day  till  it  can  be  safely  removed.  The 
exteinal  application  should  be  one  of  the  forms  of  absorbent  antiseptic 
dressing.  On  no  account  should  a punctured  wound  be  closed  by  collodion  or 
any  other  occlusive  application.  The  smallness  of  the  external  opening  is  apt 
to  make  the  Surgeon  forget  the  real  extent  of  the  injury.  As  the  tube  is 
s oitened,  the  coalescence  of  the  sides  of  the  wound  may  be  encouraged  by 
PI°per!y  appKed  compresses  and  bandages.  The  deep  inflammation  that  so 
otten  follows  these  wounds  is  due  solely  to  insufficient  drainage  and  decompo- 
sition extending  into  the  wound,  and  no  treatment  but  the  prevention  of  these 
conditions  will  exclude  it.  In  former  days,  when  duels  with  the  small  sword 
weie  of  frequent  occurrence,  persons  called  “ suckers,”  who  were  often  the 
\ 1™mers  of  a regiment,  were  employed  to  attend  the  wounded  combatants. 

• , " .rea  ra<mt,  which  was  conducted  with  a certain  degree  of  mystery,  con- 
•i  noli  f11  pUc^v'nb  the  wound  till  all  blood  ceased  to  flow,  and  then  applying 
L -,P  -,0  c ew°d  paper  or  a piece  of  wet  linen  to  the  orifice  ; in  this  way 

, f °iU  C a^Pp,ai  many  sword-thrusts  traversing  the  limbs  were  healed  in  a 
° ays.  ie  process  of  suction  cleared  the  wound  thoroughly  of  all  blood, 
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and,  drawing  the  sides  into  close  apposition,  placed  the  parts  in  the  most 
favourable  condition  possible  for  union  by  primary  adhesion.  This  practice 
might,  perhaps,  in  many  cases  be  advantageously  imitated  in  the  present  day 
by  means  of  a cupping-glass  and  syringe. 

Amongst  the  varieties  of  punctured  wounds  that  are  most  commonly  met 
with  in  ordinary  practice  arc  those  which  are  occasioned  by  needles  penetrat- 
ing into,  and  breaking  off  in  the  body.  These  accidents  occur  chiefly  in  the 
fingers  and  feet,  and  about  the  nates ; and,  though  trivial,  are  often  extremely 
troublesome,  both  to  the  Surgeon  and  the  patient.  When  the  Surgeon  is 
called  shortly  after  the  occurrence  of  the  accident,  he  must  endeavour  to 
remove  the  fragment  left  behind,  by  cutting  down  upon  it.  In  doing  this  lie 
will  be  guided  by  the  situation  of  the  puncture,  and  by  the  seat  of  the  pain, 
and  sometimes  by  feeling  the  point  projecting  under  the  skin.  In  many  cases 
this  is  a sufficiently  simple  proceeding  ; in  others,  however,  a deep  and  trouble- 
some dissection  may  be  required,  especially  when  the  fragment  of  needle  gets 
into  or  under  the  sheath  of  a tendon.  I have  had  occasion  to  undertake  , 
somewhat  troublesome  dissections  between  the  biceps  tendon  and  the  brachial 
artery  or  in  the  close  proximity  of  the  ulnar  artery,  for  the  removal  of  frag- 
ments of  needles  lodged  in  the  bend  of  the  arm  or  of  the  wrist.  For  the  pur- 
pose of  extracting  needles,  thorns,  splinters  of  wood,  and  other  foreign  bodies 
of  small  size  and  pointed  shape  lying  in  narrow  wounds,  the  forceps  shown  m 
the  annexed  woodcut  (Fig.  105)  will  be  found  most  serviceable,  as  they  have 


Fig.  105.— Forceps  for  removing  Small  Pointed  Bodies. 

very  fine  but  strong  and  well-serrated  points.  One  of  the  most  dangerous: 
situations  for  a needle  to  penetrate  is  into  the  anterior  part  of  the  knee -joint, 
lodging  in  the  head  of  the  tibia  or  the  patella,  and  breaking  off  short.  In 
such  cases  the  broken  fragment  should  be  dissected  out  at  once,  the  stnd.es 
antiseptic  precautions  being  adopted,  so  as  to  prevent  inflammation  of  the 
joint  The  limb  must  then  be  fixed  firmly  on  a splint.  I have  knowi  .0 
most'disastrous  and  disorganizing  inflammation  and  suppuration  of  the  knee- 
joint  ensue,  with  imminent  peril  to  life,  and  followed  by  ankylosis,  m con- 
sequence of  a portion  of  needle  having  been  allowed  to  remain  embedded  in 

this  situation  for  some  days.  n ~ „orin 

In  many  cases,  if  the  needle  have  been  lodged  for  some  days,  the  Surgeo 

will  fail  in  his  endeavours  to  extract  it ; and,  unless  the  indications  of  its  pre 
sence  be  very  clear,  I think  the  wiser  course  would  be  to  leave  it  undistuibed, 
and  to  trust  to  nature  for  its  expulsion  from  the  body  as  it  can  seldom 
found  when  sought  for,  and,  indeed,  may  not  exist,  although  supposed  to 
present.  The  following  plan  of  ascertaining  whether  a portion  of  needle 
really  impacted  has  been  suggested  by  Marshall.  A powerful  magnet  is  to  be 
held  upon  the  part  for  a quarter  of  an  hour,  so  as  to  magnetize ; the  fragment 
a finely  hung  polarized  needle  should  then  be  suspended  over  it,  when,  if  any 

other  barbed  instrument  has  be®  n* 
into  the  flesh,  no  attempt  should  be  made  to  withdraw  it  tlnoug  1 ic  -1 
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by  which  it  entered,  but  the  point  should  be  pushed  on  so  as  to  emerge  through 
the  skin,  the  shank  then  divided  by  pliers,  and  the  barbed  end  drawn  out. 

Arrow-Wounds  occasionally  fall  under  the  observation  of  the  military  or 
colonial  Surgeon  as  the  result  of  injuries  received  in  conflict  with  barbarous 


Fig.  106. — Indian  Arrow  penetrating  temporal  bone.  Medical  Department,  United  States  Army. 

races.  They  differ  only  in  one  essential  respect  from  penetrating  punctured 
wounds  received  by  knife-stabs  and  sword-thrusts,  viz.,  that  the  arrow-head 
will  remain  impacted  in  the  tissues  it  has  penetrated.  The  force  with  which 
an  arrow  may  be  shot  is  well  illustrated  in  the  accompanying  figures  (106,  107) 
taken  from  preparations  in  the  Army  Museum  at  Washington.  The  arrow 
shot  from  the  bow  of  a North  American  Indian  has  been  known  to  traverse  the 
body  of  a buffalo  and  penetrate  the  under  surface  of  its  scapula,  as  illustrated 
by  a preparation  in  the  Museum  at  Washington. 

The  extraction  of  an  arrow  is  usually  attended  by  little  difficulty.  But  if 


Fig.  107.— Buffalo  Rib  pierced  by  Indian  Arrow.  Fig.  10S.— -Bill’s  Snare  for  Extraction  of 

(U.  S.  Army  Med.  Dep.)  Arrow-Heads. 


barbed,  or  if  the  shaft  becomes  detached  from  the  head,  then  special  pre- 
cautions have  to  be  taken.  With  the  view  of  safely  effecting  its  removal,  the 
“ snares  ” figured  (Fig.  108)  have  been  devised. 
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CHAPTER  X. 


GUN-SHOT  WOUNDS. 

Op  the  special  varieties  of  contused  and  lacerated  wounds,  none  are  of 
more  interest  than  the  different  forms  of  gun-shot  injury.  Though  compara- 
tively rare  in  civil  practice  in  this  country,  yet  gun-shot  wounds  are  of  suffi- 
ciently frequent  occurrence  to  render  an  acquaintance  with  them  indispensable 
to  the  general  Surgeon.  To  the  military  Surgeon  the  study  of  them  is  neces- 
sarily one  of  peculiar  interest  and  importance  ; and  to  him  I woidd  specially 
recommend  the  perusal  of  the  works  of  Macleod,  Longmore,  Stromeyer, 
Esmarch,  Fischer,  and  other  Surgeons  who  have  had  unusual  opportunities  of 
studying  the  nature  of  these  injuries  on  the  field  of  battle,  and  by  whom  they 
have  been  considered  with  all  the  minuteness  of  a speciality.  The  works  of 
Guthrie,  Hennen,  and  Larrey,  whose  experience  was  gained  in  the  wars  at  the 
early  part  of  the  present  century,  are  well  worthy  of  study,  and  much  that  is 
interesting  wifi  be  found  also  in  the  writings  of  Ambroise  Pare,  Wiseman, 
and  John  Hunter. 

I purpose  in  the  following  observations  to  confine  myself  chiefly  to  such  a 
general  discussion  of  the  subject  as  is  required  by  the  civil  Surgeon. 

Gun-shot  injuries  constitute  a species  of  contused  and  lacerated  wounds, 
often  partaking  also  of  the  nature  of  punctured  wounds  in  the  disproportion 
between  the  subcutaneous  mischief  and  the  external  aperture.  They  are 
characterized  in  some  cases  by  the  peculiar  appearance  presented  by  the  coloui , 
shape,  and  size  of  the  orifice ; and  in  others  by  the  extensive  injury  inflicted  on 
the  tissues,  both  superficial  and  deep-seated,  in  consequence  of  which  the  u ounds 
may  prove  rapidly  or  immediately  fatal.  If  the  sufferer  survive  the  im- 
mediate effects  of  the  injury,  acute  inflammation  with  much  pain  and  tension, 
deep-seated  suppuration,  profuse  discharge,  and  other  serious  and  very 
protracted  after-consequences,  are  apt  to  supervene.  These  peculiarities  have 
at  different  times  been  attributed  to  the  parts  being  burnt  by  the  ball,  to  the 
poisonous  nature  of  projectiles,  to  the  generation  of  electricity  m the  bullet 
during  its  passage  through  the  air,  or  by  its  friction  against  the  barrel.  All 
these  opinions,  however,  have  been  shown  to  be  erroneous  ; and  every  pecu- 
liarity presented  by  these  injuries  can  be  accounted  for  by  the  bluntness  o 
the  contusing  body,  the  rapidity  of  its  motion,  the  force  with  which  it  is 
driven  and  by  the  insufficient  exit  for  the  decomposing  discharges  that 
necessarily  accumulate  in  the  track  of  the  bullet,  unless  some  means  be 
taken  to  prevent  it.  That  the  sloughing  which  almost  always  occurs  in  t e 
track  of  a bullet  is  due  to  the  bluntness  of  the  body  with  which  themji  i 
inflicted  and  not  to  any  peculiarity  arising  from  its  being  propelled  by  gun- 
powder ’is  evident  from  the  fact  that  sharp  splinters  of  shell  have  been  known 
Sum client  wounds.  As  John  Bell  has  pithily  remarked,  - There  rs  a 

peculiarity,  but  no  mystery,  in  gun-shot  wounds  f 

Characters. — 1 Gun-shot  wounds  vary  greatly  accordmB  to  the  A. 
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the  Projectiles,  the  Force  with  which  they  are  driven,  and  the  Direction 

in  which  they  strike.  . . . . , , 

Nature  and  Force  of  Projectile.— Gun-shot  injuries  of  a serious  character 

may  be  inflicted  by  weapons  charged  only  with  powder.  They  may  arise  from  the 
mere  concussion  of  the  explosion  ; thus  a pistol  charged  with  powder,  and  dis- 
charged with  the  muzzle  resting  against  the  chest  of  a man,  has  been  known 
to  kill  by  concussing  the  heart.  In  other  cases,  a portion  of  the  unexp  ocled 
powder  may  be  driven  into  or  even  through  the  skin  by  that  which  is  exploded 
behind  it.  In  this  way,  very  troublesome  and  disfiguring  marks  are  sometimes 
inflicted  on  the  face,  and  other  parts  of  the  body,  by  the  charcoal  of  the  powder 
lodging  iu  the  skin.  That  a weapon  so  charged  may  actually  kill  when  dis- 
charged at  a little  distance  appears  from  a case  related  by  Dupuytren,  in  which 
a fowling-piece  charged  with  powder  only,  and  fired  at  the  distance  of  two  or 
three  feel  from  the  abdomen,  pierced  the  belly  with  a round  hole  and  killed  the 
man.  The  mere  force  of  the  explosion  will  sometimes  produce  serious  lacerations. 
Suicides  occasionally  forget  to  put  a bullet  into  the  pistol,  and  firing  into  their 
mouths,  blow  open  the  cheeks,  and  injure  the  pharynx  and  glottis  by  the  ex- 
plosive force.  Some  years  ago,  a man  was  brought  to  University  College 
Hospital,  who  had  discharged  some  powder  from  the  tube  of  an  Italian  iron 
into  his  mouth,  and  he  died  in  consequence  of  the  injuries  he  received.  In 
another  case  in  the  same  Institution,  a man  died,  on  the  fifth  day  after  firing 
a pistol  into  his  mouth,  of  asphyxia,  occasioned  by  sloughing  of  the  pharynx 
and  inflammation  of  the  glottis  and  larynx,  consequent  on  the  scorch  of  the 
explosion. 

Wadding  and  soft  materials , as  pieces  of  clothing,  will  occasionally  inflict 
serious  wounds  by  the  force  with  which  they  are  driven.  These  injuries  often 
happen  on  the  stage,  at  reviews,  fairs,  &c.  Taylor  relates  several  instances  of 
the  kind one  of  a girl  killed  by  a gun  charged  with  paper  pellets  ; also,  one 
of  a man  who  was  killed  by  a kid  glove  fired  from  a blunderbuss. 

Small  shot  often  inflict  serious  injuries,  and  these  are  most  commonly  met 
with  in  civil  practice.  If  the  person  wounded  be  withiu  a few  feet  of  the 
muzzle  of  the  gun,  a terribly  torn  and  lacerated  wound,  even  worse  than  that 
occasioned  by  a bullet,  will  be  inflicted  ; for  the  shot,  not  being  scattered,  are 
driven  through  the  body  in  a comparatively  compact  mass,  and  tear  the  tissues 
to  a great  extent.  The  compactness  of  a charge  of  shot  when  striking  close 
to  the  muzzle  of  the  gun  may  be  very  remarkable,  making  a wound  like  that 
of  a bullet.  A lad  was  admitted  into  University  College  Hospital  under  my 
care,  who  had  accidentally  shot  himself.  The  whole  charge  had  passed  from 
before  backwards  between  the  skin  of  the  inner  side  of  the  arm  and  the 
brachial  vessels  and  the  accompanying  nerves,  leaving  a bridge  of  skin  about 
three  inches  in  width  and  the  vessels  and  nerves  uninjured,  the  triceps,  how- 
ever, being  torn.  The  patient  made  an  excellent  recoveiy. 

When  shots  scatter  as  they  fly,  they  produce  at  a greater  distance  a less 
serious  injury,  usually  lodging  in  the  subcutaneous  areolar  tissue,  where  they 
may  remain  for  years,  requiring  to  be  picked  out  with  a lancet ; or  they  may 
give  rise  to  suppuration.  Occasionally,  shot,  by  penetrating  an  important 
part,  may  cause  serious  or  fatal  results  ; thus,  a single  shot  penetrating  the 
eyeball  will  destroy  vision  ; or,  lodging  in  the  heart  or  in  the  femoral  vein  or 
other  large  vessel,  may  give  rise  to  rapidly  fatal  results.  A patient  was  once 
nought  to  University  College  Hospital,  who  had  fired  a pocket-pistol  loaded 
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with  small  shot  into  his  month  ; after  death,  the  shots  were  found  to  have 
penetrated  the  anterior  portion  of  the  vertebral  column,  in  which  they  were 
deeply  lodged. 

Splinters  of  metal,  wood,  or  stone,  carried  by  the  force  of  an  explosion,  as  . 
in  blasting  and  mining  operations,  may  inflict  grave  injuries.  These  latter 
inflict  perhaps  the  worst  forms  of  injury  from  bodies  propelled  by  explosive 
force  that  are  met  with  in  civil  practice.  In  siege-operations  much  injury  is 
often  inflicted  also  by  the  splinters  from  parapets,  or  by  the  forcible  throwing  up 
of  gravel  and  small  stones  by  the  explosion  of  shells.  In  naval  actions  too, 
the  force  with  which  splinters  of  wood  are  driven,  when  struck  and  scattered 
by  cannon-shot,  is  often  so  great  as  to  inflict  the  most  serious  and  fatal 
mischief.  A particular  form  of  injury  sometimes  met  with  in  civil  practice, 
and  which  belongs  to  this  class,  is  a wound  of  the  eyeball  by  the  explosion  and 
splintering  of  faulty  percussion-caps.  Wounds  of  the  face  and  other  parts 
from  the  splashes  or  splinters  of  bullets  from  the  surface  of  targets  are  of 
common  occurrence  among  markers  at  rifle-ranges. 

Slugs  are  irregular  bits  of  lead  of  no  definite  form  or  size.  They  produce 
wounds  more  ragged  than  small  shot,  but,  unless  fired  at  very  short  range, 
they  seldom  penetrate  deeply.  The  experience  of  the  Ashantee  War,  in  which 
the  natives  used  slugs  almost  exclusively,  showed  that  the  proportion  of  severe 
to  slight  wounds  was  very  small,  the  projectile  not  having  sufficient  power  to 
break  a large  bone. 

Bullets  occasion  more  serious  wounds,  lacerating  soft  parts,  fracturing  and 
crushing  bones,  tearing  asunder  vessels  and  nerves,  per- 
forating the  viscera,  and  occasionally  cutting  off  parts,  as 
a finger,  the  nose,  or  an  ear. 

The  general  introduction  of  rifled  fire-arms  into  modern 
warfare  has  greatly  increased  the  destructive  effects  of 
bullets.  The  missile  is  now  comparatively  rarely  deflected 
from  its  course  by  the  resistance  offered  by  bones,  tendons, 
or  by  the  elastic  reaction  of  the  skin,  as  happened  with 
the  spherical  ball,  but  penetrates  in  a straight  line  from  the 
point  struck,  tearing  through  the  soft  parts,  and  splintering 
the  bones  extensively.  On  the  bones  especially,  the 
modern  conico-cylindrical  bullet  produces  the  most  de- 
structive effects  ; not  only  comminuting  the  part  struck, 
but  often  splitting  up  the  shaft  of  the  bone,  by  its  wedge- 
like action,  in  fissures  many  inches  long,  leading  into 
contiguous  joints  (Fig.  109).  In  consequence  of  the 
ofSlktFemwbyBuUet!  more  extensive  injury,  the  shock  to  the  nervous  system 

Boneitud(United^ States  is  greater  when  a person  is  struck  by  a conico-cylindrical 

Army  Museum.)  than  by  a spherical  ball. 

Direction. — In  the  majority  of  cases,  a bullet  traverses 
the  part  struck,  and  the  wound  has  two  apertures — one  of  entry,  the  other  of 
exit ; occasionally  it  happens,  however,  that  in  consequence  of  the  ball  being 
spent  or  of  the  piece  not  having  been  efficiently  loaded,  or  of  the  oblique 
direction  with  which  the  ball  strikes  the  part,  it  leaves  merely  a contusion 
or  dent,  rebounding  or  glancing  off.  In  other  cases  there  is  only  one  aperture  ; 
and  here  the  bullet,  .partly  spent,  has  probably  lodged  in  the  soft  tissues, 
or  in  a bone,  or  in  the  cavity  of  a hollow  organ,  as  the  bladder.  It  some- 
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times  happens,  however,  that  the  ball  drops  out  through  the  aperture  at 
which  it  entered,  as  when  a spent  ball  strikes  a rib  ; or  that  it  canics  a pouch 
of  clothing  before  it,  which  enables  the  Surgeon  to  withdraw  it.  One  bullet 
may  make  even  more  than  two  apertures  ; thus  a round  ball  has  been  known 
to  split  against  the  sharp  edge  of  the  tibia,  and  to  have  one  aperture  of  entry 
and  two  of  exit ; or  it  may  pass  through  both  thighs  or  both  calves,  and  thus 
occasion  four  apertures ; and  cases  have  been  recorded  in  which  five  wounds 
even  have  been  made  in  the  same  person  by  one  bullet. 

The  direction  of  the  openings  is  often  of  importance  in  a medico-legal  as 
well  as  in  a surgical  point  of  view.  Thus,  Sir  Astley  Cooper,  by  attending 
to  this  circumstance  in  a case  of  murder,  ascertained  that  the  fatal  shot 
must  have  been  fired  by  a left-handed  man ; and  this  led  to  the  detection 
of  the  criminal.  These  apertures,  though  usually  opposite  to  one  another 
when  a ball  passes  right  through  a part,  are  not  always  so,  the  bullet  being 
deflected  by  the  bones,  or  by  the  elasticity  of  the  skin,  so  that  the  two  aper- 
tures do  not  correspond.  Thus  a spherical  bullet  has  been  known  to  strike  a 
rib  and  to  be  then  deflected,  running  under  the  skin  to  the  opposite  side  of 
the  body;  again,  striking  one  temple,  a bullet  has  been  carried  under  the  scalp 
to  the  other  side  of  the  head,  where  it  has  passed  out ; thus  it  might  appear, 
that  important  cavities  had  been  penetrated  when  in  reality  they  had  not  been 
wounded. 

The  Apertures  of  Entry  and  of  Exit,  made  by  a bullet,  deserve  atten- 
tive consideration.  Much  dis- 
cussion has  arisen  as  to  whether 
there  be  any  difference  between 
these  apertures,  and,  if  so,  to 
what  it  is  owing.  That  there 
is  a difference  in  the  great  ma- 
jority of  cases  there  can  be  no 
doubt ; though  this  difference 
is,  as  a rule,  not  so  decided  in 
the  case  of  the  modem  rifle- 
ball  as  in  that  of  the  spherical. 

Thus,  in  the  latter  instance, 
the  hole  made  by  the  entrance 
of  the  bullet  is  small,  circular 
iu  shape,  less  than  the  diame- 
ter of  the  ball  in  breadth,  the 
edges  being  slightly  inverted 
and  ecchymosed  (Pig.  110)  ; 
whereas,  in  the  former,  the 
aperture  of  entry  is  more  lace- 
rated and  irregular  in  outline,  often  linear,  crucial,  or  starred,  and  larger  than 
the  diameter  of  the  ball.  In  either  case,  the  hole  made  by  the  exit  of  the 
ia  is  a large,  somewhat  everted,  and  irregular  aperture,  into  which  two  or 
three  fingers  may  be  freely  passed  (Pig.  ill).  Iu  some  cases,  however, 
iere  is  no  appreciable  difference  between  the  two  ; and  in  others,  as  a result 
that » a-*3er^ure  entl7  may>  after  a time,  become  larger  than 

Theie  can  be  no  doubt  that  Guthrie  has  given  the  correct  explanation  of 


Fig.  111. — Gun-shot  Wound.  Aperture  of  Exit. 
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these  discrepancies,  when  he  states,  that  the  amount  of  the  difference  in  the 
two  apertures  will  depend  partly  on  the  momentum  of  the  ball,  and  partly  on 
the  resistance  with  which  it  meets.  If  the  ball  strike  shortly  after  its  dis- 
charge, at  the  maximum  of  its  velocity,  it  will  make  but  a small  round  hole,  , 
not  shattering  the  parts  so  much  as  separating  them.  If  it  traverse  a part 
composed  of  soft  tissue,  meeting  with  but  little  resistance  in  its  passage,  it 
loses  but  little  of  its  momentum  ; and  passing  out  of  the  body  with  nearly 
the  same  force  as  that  with  which  it  entered,  it  makes  an  aperture  of  exit  that 
differs  but  slightly,  if  at  all,  from  that  of  entry.  If  the  ball  strike  a bone  in 
its  passage  through  the  limb  or  body,  and  thus,  by  meeting  with  much  resist- 
ance, have  its  momentum  materially  lessened,  the  aperture  of  exit  will  be  torn, 
large,  and  ragged,  differing  materially  from  that  of  entry.  But  in  addition  to 
the  conditions  given  by  Guthrie,  there  ai’e  two  other  circumstances  that  tend  to 
occasion  a difference  between  the  apertures  of  entry  and  of  exit.  The  first  is, 
that  the  bullet  as  it  traverses  carries  with  it  a mass  of  foreign  material,  pieces 
of  clothing,  shreds  of  tendons,  splinters  of  bone,  which,  driven  along  by  the 
velocity  communicated  to  them  by  the  ball,  distend  and  widely  separate  the 
distant  parts  of  the  wound,  and  thus  cause  the  aperture  of  exit,  near  and 
in  which  they  will  be  found  to  be  lodged,  to  be  larger  than  that  of  entry, 
which  has  admitted  only  the  bullet.  The  aperture  of  entry  is  made  solely  by 
the  ball ; the  aperture  of  exit  is  made  by  it,  plus  the  debris  that  it  carries 
along  with  it.  xl  further  reason  for  the  difference  in  size  between  the  two 
apertures  is  this,  that  the  wide  tearing-asunder  of  the  tissues  at  the  aperture 
of  exit  is  greatly  due  to  their  want  of  support.  The  part  first  struck  has 
as  a support  the  whole  thickness  of  the  limb  or  the  body.  That  which  is 
last  perforated  has  no  such  support  behind  it,  and  is  thus  largely  tom  or 
splintered  outwards.  This  is  exactly  what  happens  if  we  drive  a nail  through 
a board.  If  supported  by  another  piece  of  wood,  the  apertures  on  the  two 
sides  are  even  and  of  the  same  size.  If  unsupported,  the  aperture  on  the 
distant  side— that  of  exit,  in  fact— will  be  splintered,  irregular  in  shape,  and 


larger  than  that  of  entry.  . ,, 

In  wounds  made  by  spherical  bullets  the  entrance-aperture  is  often  actually 

less  in  diameter  than  the  bullet  itself,  provided  it  be  made  whilst  the  ball  is 
moving  with  its  full  velocity ; but  if  the  bah  have  lost  much  of  its  momentum 
before  it  strikes,  then  the  entrance-wound  will  always  be  large  and  ragged. 
In  this  there  is  nothing  peculiar  to  the  tissues  of  the  living  body  ; the  same 
happens  when  any  elastic  material,  as  a piece  of  green  timber,  is  stiuc  . 
Much,  however,  will  depend  also  on  the  period  at  which  the  wound  is 
examined.  In  the  early  stages,  for  the  reasons  mentioned,  the  wound  of  entry 
may  be  smaller  than  that  of  exit ; but,  as  the  slough  which  forms  m the  v o 
of  entry  is  larger  than  that  at  the  exit-aperture,  the  former  may,  m a later 
stao-e,  appear  larger  than  the  latter.  This  difference  in  the  size  o t ie 
wounds  I saw  well  exemplified  in  the  case  of  a young  man,  shot  throng*  he 
neck  with  a pistol-ball  in  a dud.  The  aperture  of  entry,  winch  was  at  tot  the 
smaller,  appeared  on  the  second  day  the  larger  m consequence  of  t he : ex  nisio, 
of  a black  slough;  though  it  continued  more  regular  in  shape  than  that  of 

Shrapnel  bullets,  case-shot,  and  grape-shot  differ  from  the  old  spherical 

bullets  only  in  their  greater  site,  and  the  effects  they  produce  are  similar  but 
Ire  extensile.  The  Mitrailleuse,  Gatling,  and  Nordenfelt  guns  fire  a corneal 
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ball  of  considerable  size ; but  happily  little  experience  has  as  yet  been  gained 
of  their  effects  on  the  human  body. 

Fragments  of  Shell,  if  of  large  size,  inflict  the  most  terrible  wounds  met 
with  in  military  practice,  tearing  off  whole  limbs,  or  great  masses  of  flesh,  and 
splintering  the  bones  in  all  directions.  At  the  battle  of  Sedan,  after  the 
Prussians°had  shelled  a crowded  mass  of  French  troops,  the  ground  was 
described  as  covered  with  “heaps  of  flesh  and  rags.”  A small  fragment  may 
either  become  lodged,  or  make  its  way  out,  the  aperture  of  entry  being  some- 
what incised,  though  very  irregular,  and  the  aperture  of  exit  large  and  ragged. 

The  old  round  Cannon-ball,  in  fact,  solid  shot  of  all  kinds,  are  now  quite 
abandoned  in  war,  being  replaced  by  shells  fired  from  rifled  cannon.  The  old 
cannon-balls  inflicted  two  kinds  of  injury.  Sometimes  they  contused  a part 
deeply,  crushing  muscles  and  bones,  without  destroying  the  integrity  of  the 
skin,  the  ball  either  having  lost  its  velocity— being  “ spent  ” — or  striking 
obliquely,  and  rolling  over  the  surface  of  the  body.  The  elasticity  of  the  skin 
preserved  this  from  injury,  though  all  the  subjacent  textures— bones,  muscles, 
and  vessels — might  be  crushed  into  a pulp,  if  a limb  were  struck ; if  the 
trunk  itself  were  injured,  the  vertebral  column  and  lumbar  muscles  might  be 
disorganized,  and  the  liver,  kidneys,  spleen,  stomach,  and  intestines  ruptured 
without  any  breach  of  surface.  These  injuries,  formerly  erroneously  attributed 
to  the  action  of  the  current  of  air  set  in  motion  by  the  ball,  are  known  by 
the  name  of  wind-contusions.  Subcutaneous  contusions  of  similar  character, 
though  less  severe  in  degree,  may  be  produced  also  by  spent  bullets.  In  some 
of  these  contusions,  gangrene  of  the  limb  set  in;  apparently,  as  Guthrie 
pointed  out,  from  the  rupture  of  the  principal  vessels.  Cannon-shot  more 
commonly  carried  away  the  whole  thickness  of  a part,  tearing  and  shattering  a 
limb,  carrying  off  the  thick  and  fleshy  parts  of  thigh,  calf,  or  shoulder ; or  they 
inflicted  the  most  fearful  injuries  by  smashing  the  trunk  and  head. 

Symptoms. — The  chief  peculiarities  of  gun-shot  injuries  consist  in  the 
amount  and  character  of  the  Pain,  the  severity  of  the  Shock,  the  com- 
paratively little  liability  to  Haemorrhage,  and  the  severity ’of  the  Consecutive 
i Inflammation. 

The  Pain  in  gun-shot  injuries  varies  greatly.  It  is  most  severe  when  a 
bone  is  fractured,  or  a large  cavity  penetrated  ; when  soft  structures  alone  are 
injured,  a dull  and  heavy  sensation  is  experienced,  which  has  often  been  com- 
paied  to  that  occasioned  by  a blow  with  a stick.  In  many  cases,  however,  the 
sufferer  is  not  aware  that  he  is  shot  till  he  is  told  of  it.  I have  known  a 
person,  shot  in  the  leg  by  a pistol-ball,  unaware  that  he  was  wounded  till 
told  that  his  leg  was  bleeding.  This  is  especially  apt  to  happen  when  the 
unnd  Is  actively  engaged,  as  in  the  height  of  battle.  Hennen  has  known  a 
unb  earned  off  or  smashed  to  pieces  by  a cannon-shot,  without  the  sufferer 
)emg  conscious  of  it ; and  Macleod  relates  the  case  of  an  officer  who,  in  the 

-nmea,  had  both  legs  carried  away,  and  who  was  not  aware  of  the  injury  till 
he  tried  to  rise. 

In  gun-shot  injuries,  Shock  is  always  very  marked  when  parts  of  irnport- 
ance,  as  t ie  head,  chest,  and  abdomen,  or  large  joints,  as  the  knee,  are  opened ; 
i ,, 1,  8 seveuty  i,s  indicative  of  the  amount  of  mischief  inflicted.  Thus,  if  a 
undo  jWea*  fco  have  traversed  the  chest,  but  in  reality  has  been  deflected 

. , c s un>  khe  comparative  absence  of  shock  will  serve,  to  a certain 

n , o pi  me  that  visceral  mischief  has  not  been  inflicted.  As  before 
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stated,  a wound  from  a conical  ball  causes  more  shock  than  a corresponding 
injury  from  a spherical  bullet,  as  the  extent  of  the  damage  done  by  the  former 
is  always  greater.  In  some  cases  the  shock  alone  appears  sufficient  to  kill ; 
thus,  a man  shot  by  a pistol-bullet,  which  traversed  the  distended  stomach, 
died  in  a few  seconds  from  shock,  there  being  no  bleeding  of  importance,  or 
other  discernible  cause  of  immediate  death  (Taylor).  In  some  cases,  however, 
that  are  mortal,  the  symptoms  of  shock  arc  but  slight. 

The  Primary  Haemorrhage  from  gun-shot-wounds  varies  necessarily 
according  to  the  situation  of  the  injury  and  the  size  of  the  vessels  injured  ; 
c cater  is  paribus,  these  wounds  bleed  less  than  other  injuries  ; hut  in  all  cases  a 
certain,  and  in  many  a large  and  fatal,  quantity  of  blood  is  lost.  hen  the 
fleshy  parts  of  a limb  are  perforated  by  a bullet,  the  haemorrhage  is  usually 
very  trifling,  the  vessels  divided  being  small,  and  contused  rather  than  cut 
across.  But,  though  it  may  be  stated  as  a general  rule  that  gun-shot -wounds 
do  not  bleed  much,  yet  when  a large  artery,  as  the  carotid,  iliac,  or  femoial,  is 
torn  across,  violent  and  rapidly  fatal  haemorrhage  will  occur— the  vessel 
bleeding  as  freely  as  if  divided  with  the  knife.  Bullet-wounds  of  the  large 
and  deep  arteries  of  the  chest  and  abdomen  are  almost  immediately  fatal  from 


haemorrhage.  The 


greater 


number  of  those  who  die  on  the  field  of  battle 


perish  from  this  cause.  It  has  often  been  observed  that  arteries  escape,  though 
lyino-  apparently  in  the  direct  track  of  a bah.  In  such  cases,  however,  though 
primary  haemorrhage  do  not  occur,  the  liability  to  secondary  haemorrhage  is 
o-reat,  in  consequence  of  the  artery,  which  has  been  contused  by  the  passage  of 
the  bullet,  sloughing  at  a later  period.  If  the  whole  of  a limb  be  torn  away 
by  a cannon-shot,  the  arteries  of  the  jagged  stump  do  not  bleed,  for  the  same 
reasons  that  those  of  a limb  torn  away  by  machinery  do  not ; viz.,  the  con- 
traction and  retraction  of  the  ruptured  internal  and  middle  coats,  and  the 

twisting  of  the  external  cellular  coat  over  them.  , 

Gun-shot-wounds,  under  ordinary  circumstances  Inflame  with  much 
Swelling,  Infiltration,  and  Tension.  That  this  should  be  the  case  is  not 
surprising  when  we  consider  the  nature  of  the  wound  and  the  mode  of  its 
infliction.  The  tissues  through  which  the  bullet  passes  are  violently  contuse  , 
the  parts  actually  touched  by  the  projectile  are  killed,  and  those  a little  more 
remote  are  bruised  and  damaged  to  such  an  extent  that  if  exposed  to  any 
further  irritation,  as  tension  or  the  presence  of  putrid  matter,  they  read  y 
perish.  The  bones,  if  they  lie  in  the  track  of  the  bullet,  are  splintered  and 
fissured,  and  the  fragments  are  displaced  and  driven  into  the  surrounding  s 
parts.  At  the  same  time  the  haemorrhage  which  takes  place  fin^  but  a 
imperfect  exit  from  the  apertures  of  the  wound  and  the  ^er^ffiar  pkne 
of  a limb  and  any  cavity  that  may  be  opened  become  distended  with  extraya 
sated  blood.  The  exudation  from  the  injured  soft  parts,  that  necessanyj 
follows  immediately  on  the  injury,  still  further  distends  the 
fluid  As  the  nature  of  the  external  wound  renders  it  impossible  for  it  to  I ca 
by  first  intention  the  whole  of  this  decomposable  matter  is  frejyj  ® 
munication  with  the  external  air,  and  the  ferments  contained  nitheatmo 
=r  st  find  admission  from  without.  This  is  often  rendered  even 

a“elopS  in  a gnu-shot  wound  unless  special 

one  of  the  most  dangerous  conditions  to  which  a patient  can  - f 
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large  accumulation  of  putrid  matter,  deeply  situated,  with  a totally  insufficient 
exit  for  the  discharges.  If  a bone  be  broken,  or  a joint  or  one  of  the  natural 
cavities  of  the  body  be  opened,  the  condition  is  so  much  the  worse.  The  bullet 
damages  only  the  parts  it  touches  ; the  extension  of  the  inflammation  beyond 
these  parts  is  entirely  due  to  pent-up  and  putrid  discharges.  The  extent  of 
tissue  actually  killed  by  the  contact  of  the  ball  is  comparatively  limited  ; the 
wide-spread  sloughing  that  may  follow  a gun-shot  wound  is  due  to  the  irritation 
of  tension  and  of  the  chemical  products  of  putrefaction. 

The  ordinary  course  of  a gun-shot  wound  is  as  follows  : — As  soon  as  the 
patient  has  rallied  from  the  shock  the  temperature  begins  to  rise  above  normal. 
By  the  second  day  the  inflammation,  consequent  upon  the  irritation  of  putrid 
matter  and  the  tension  caused  by  the  abundant  exudation  from  the  injured 
tissues,  begins  to  manifest  itself.  The  pain,  which  at  the  moment  of  infliction 
may  have  been  but  slight,  becomes  extremely  acute,  owing  principally  to  the 
great  tension.  By  the  third'  day  suppuration  sets  in,  often  most  profuse  and 
extensive,  not  only  in  the  track  of  the  ball,  but  widely  diffused  through  the 
neighbouring  parts.  The  discharges  are  offensive  from  putrefaction  and  find 
a very  imperfect  exit  by  the  comparatively  narrow  openings  of  the  wound. 
Consequently  the  patient  suffers  severely  from  the  absorption  of  septic  matter, 
the  fever  being  very  high  and  the  constitutional  disturbance  very  great  ; in 
fact,  many  die  about  this  time  from  septic  poisoning.  Should  a more  ready 
exit  be  established  for  the  discharges,  the  fever  subsides  by  about  the  tenth  day, 
as  granulations  spring  up  and  limit  the  absorption  of  the  products  of  putre- 
faction. A period  of  great  danger  in  gun-shot-wounds  is  that  during 
which  the  sloughs  separate,  usually  from  the  sixth  to  the  twentieth  day": 
and  before  this  time  it  is  often  impossible  to  ascertain  the  precise  extent  of 
the  disorganization.  At  this  period,  also,  Consecutive  Haemorrhage  is  very 
apt  to  come  on,  even  after  very  slight  exertion,  without  any  warning.  Baudens 
states  that  this  occurrence  is  most  likely  to  happen  on  the  sixth  day.  This 
may  be  suddenly  fatal,  and  is  always  more  dangerous  than  the  primary  hemor- 
rhage, not  only  on  account  of  the  difficulty  of  arresting  it,  but  because  the 
patient  has  been  already  weakened  by  severe  inflammation  and  suppuration. 
Secondary  hemorrhage  may  occur  from  causes  other  than  the  separation  of 
the  sloughs  and  the  consequent  opening  up  of  a contused  or  inflamed  artery. 
It  may  take  place  from  an  artery  wounded  by  a spiculum  of  fractured  bone  • 
and,  from  the  same  cause,  it  may  arise  at  auy  period  until  all  detached  bone  is 
separated  and  the  wound  firmly  cicatrized.  Chisholm,  of  the  American  Con- 
federate army,  mentions  a case  of  death  from  secondary  hemorrhage  on  the 
328th  day  after  a gun-shot-fracture  of  the  upper  third  of  the  thigh  owiim  to 
a wound  of  the  femoral  artery  by  a detached  sequestrum.  Independently  of 
this  danger  from  secondary  hemorrhage,  the  patient,  if  his  limb  be  saved  may 
have  to  undergo  long  and  tedious  processes  of  exfoliation  of  dead  bone  and  to 


run  the  risk  of  intercurrent  attacks  of  erysipelas,  hospital 


pyemia. 


gangrene,  and 


nW^°U§  Va  ^-W°Und  in  the  vasfc  mai01%  of  cases  follows  the  course 
deSnmid’  mflammatlon  and  Profuse  suppuration  is  not  an  inevitable 
' - ,Mlddlc;tou  Michel  of  Charlestown,  U.S.A.,  relates  many  cases  in  which 
ovpii  wii , W?iUn,S’ lndlcted  by  fcbe  Minie  rifle-bullet,  healed  without  suppuration 
1 f !C"  joues  "rere  injured.  Such  cases  are  sufficient  evidence  that  the 
uestiuction  of  tissue  caused  directly  by  the  action  of  the  bullet  is  not  so  exten- 


334 


GUN-SHOT  WOUNDS. 


sive  as  was  at  one  time  supposed,  and  that,  could  perfect  drainage  he  combined 
with  prevention  of  decomposition,  gun-shot  wounds  would  be  robbed  of  half 
their  dangers. 

There  is  every  reason  to  believe  that  warfare  in  modern  times  is  fully  as 
destructive  to  life  as  it  was  formerly,  if  not  much  more  so  ; not  in  the  propor- 
tion of  the  killed  to  the  number  of  combatants  engaged,  but  in  relation  to  the 
recoveries  among  the  wounded.  This  at  first  sight  appears  remarkable,  when 
we  consider  the  great  advances  that  have  of  late  years  been  made  in  surgical 
treatment  and  in  sanitary  arrangements.  But  unfortunately  the  means  by 
which  these  great  advances  have  been  brought  about  are  seldom  at  the  com- 
mand of  the  military  surgeon.  A very  large  proportion  of  all  gun-shot  wounds 
must  occur  under  circumstances  which  render  antiseptic  treatment  uncertain 
or  impossible  ; whilst  the  enormous  number  of  men  engaged  has  yielded  so 
large  a number  of  sick  and  wounded  that,  after  the  first  few  w eeks,  the 
sanitary  arrangements  have  hitherto  broken  down  under  the  pressure,  and 
secondary  septic  diseases  have  committed  the  most  frightful  ravages.  More- 
over the  size  and  form  of  the  projectiles  now  used,  and  the  force  with  which 
they  are  driven,  are  such  as  to  render  the  wounds  inflicted  by  them  infinitely 
more  destructive  than  they  used  to  be;  and  the  advance  in  surgical 
treatment  is  thus  more  than  neutralized  by  the  more  deadly  nature  of  the 


Treatment. — The  slighter  and  purely  superficial  gun-shot  injuries  generally 
require  merely  to  be  treated  on  the  ordinary  principles  that  guide  us  in  the 
management  of  contusions  and  lacerations  generally.  When  they  affect  the 
head  chest,  or  abdomen,  they  present  so  many  circumstances  of  special  im- 
portance, that  we  must  defer  the  consideration  of  them  until  we  treat  of 

injuries  of  those  regions.  . . . . 

In  all  cases  of  gun-shot-wound,  whether  amputation  be  ultimately  lequired 
or  not  certain  immediate  attentions  are  necessary  in  order  to  place  the  sufferer 
iu  some  degree  of  comfort  and  safety  until  more  definite  treatment  can  be 
adopted.  Thus,  if  a person  be  shot  through  the  fleshy  part  of  a Inn  i,  no 
bone  or  vessel  of  importance  being  injured,  the  part  should,  if  possi  ole,  be 
well  washed  or  syringed  with  a 1 in  20  solution  of  carbolic  acid  in  wa  er,  or 
with  chloride  of  zinc,  20  grains  to  the  ounce,  and  then  covered  with  a pad  of 
salicylic  wool,  or  jute,  carbolized  jute,  iodoform  wool,  or  some  other  dry  anti- 
se  tic  dressing,  or  a pad  of  lint  soaked  in  the  carbolic  lotion  may  be  applied 
and  the  limb  placed  in  an  easy  position.  In  actual  warfare  a solution  of 
chloride  of  zinc,  prepared  from  the  solid  salt  as  needed,  appears  to  be  the 
most  practically  useful  antiseptic.  If  a bone  or  joint  be  injured,  the  same 
plan  must  be  adopted,  and  the  limb  placed  on  a splint  of  some  kind,  extern 
porized  from  such  material  as  may  be  at  hand.  A bayonet  forms  a usefril  splint 
for  the  leg,  arm,  or  fore-arm  ; and  for  the  thigh  a rifle  may  be  applied  to  the 
outer  side  of  the  limb  with  the  stock  against  the  side  of  the  body.  Above  all 
no  finger  or  probe  must  be  thrust  into  the  wound  till  the  examination  can  be 

limb  should  Raised  ; and 
if  this  do  not  arrest  the  Weeding,  a compress  should  be  used.  If  the  harmor- 
rhage  be  arterial,  a tourniquet  must  he  applied.  So,  also,  a tourniquet  sliou 

tanKS"Sl“^“qiet  should  he  applied  re. 
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tightly  upon  the  stump,  which  must  be  covered  up  in  wet  cloths.  The 
pressure  of  the  tourniquet  will  not  only  arrest  hasmorrhage,  but  will  stay  that 
spasmodic  quivering  of  the  muscles  of  the  mangled  limb  which  is  so  painful 
to  the  sufferer. 

If  the  head  or  neck  be  wounded,  the  wound  must  be  treated  as  above 
described,  and  hemorrhage,  whether  venous  or  arterial,  should  be  arrested  by 
pressure  with  the  fingers. 

If  the  chest  be  shot  through,  the  patient  should  be  laid  on  the  injured  side, 
and  cold  employed.  If  emphysema  occur,  or  if  air  freely  pass  through  the 
wound,  a body-bandage  must  be  tightly  applied. 

If  the  abdomen  be  wounded,  the  patient  should  be  laid  on  the  injured  side, 
if  the  aperture  be  lateral ; if  it  be  central,  on  his  back,  with  the  knees  bent 
over  a log  or  knapsack,  or  other  support.  If  the  intestine  protrude,  it  must  be 
washed  and  returned  at  once. 

In  addition  to  those  immediate  attentions  which  may  be  bestowed  upon 
sufferers  from  gun-shot  wounds  before  they  are  sent  to  the  hospital  for  more 
methodical  treatment,  the  influence  of  the  shock  and  pain  should  be  counter- 
acted by  the  administration  of  a little  brandy-and-water  and  opium,  and  plenty 
of  cold  water  should  be  given  to  allay  thirst. 

Gun-shot  Wounds  of  the  Extremities  may  be  divided  into  two  great 
classes  in  reference  to  treatment : — I.  Those  that  do  not  require  amputation  ; 
II.  Those  in  which  amputation  is  necessary. 

I.  Those  cases  of  gun-shot  injury  that  do  not  require  amputation  must  be 
treated  on  the  principles  that  guide  us  in 
the  management  of  all  contused  and  lace- 
rated wounds ; the  Surgeon  bearing  in 
mind,  however,  that  these  injuries  are 
especially  apt  to  be  followed  by  extensive 
and  intense  inflammation,  and  that  slough- 
ing is  very  prone  to  occur  in  every  part 
that  has  been  touched  by  the  ball. 

The  first  point  to  he  attended  to  in 
these  cases  is  the  Arrest  of  Hemor- 
rhage. In  general,  this  may  not  give 
much  trouble ; but,  if  a large  vessel  be 
injured,  the  loss  of  blood  will  rapidly 
prove  fatal,  unless  immediately  stopped. 

The  bleeding  may  in  the  first  instance  be 
stopped  by  direct  pressure  with  the  fingers 
on  the  bleeding  part,  followed  by  the  ap- 
plication of  the  tourniquet,  the  most  con- 
venient form  being  the  simple  elastic 
band.  If  this  be  not  at  hand,  some 
substitute  must  be  made  use  of,  such  as 
a pebble,  of  about  the  size  of  an  egg, 
lolled  in  the  middle  of  a pocket-handker- 
c lef  and  laid  over  the  artery,  the  hand- 

being  knotted  round  the  limb,  and  then  twisted  up  tightly  with  a 

n the  nltlCk  °r  thc  hUt  of  a sword  Passed  under  it  (Fig.  1 12).  The  wound 
eiy  may  render  amputation  of  the  limb  necessary;  if  not,  haemor- 
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rhage  must  be  permanently  arrested  by  making  an  incision  down  to  the 
bleeding  vessel,  and  applying  a ligature  on  each  side  of  the  wound,  for  reasons 
that  will  be  fully  stated  when  we  come  to  speak  of  Injuries  of  Arteries.  In 
military  practice  such  operations,  however,  appear  to  be  very  rare,  and  the 
ligature  of  a large  artery  for  primary  haemorrhage  after  gun-shot  injury  is 
scarcely  ever  practised.  The  fact  is  that,  if  a large  artery  be  wounded,  the 
patient  usually  dies  outright  from  haemorrhage  before  anything  can  be  done  to 
arrest  it.  If  a small  vessel  only  be  divided,  the  haemorrhage  will  speedily  cease 
of  itself. 

The  second  point  to  be  attended  to  is  the  Extraction  of  Foreign  Bodies, 
such  as  shot,  slugs,  or  bullets,  wadding,  pieces  of  clothing  that  have  been  carried 
in  with  the  ball,  splinters  of  bone,  and  other  matters  of  a like  kind.  These  will 
generally  be  found  near  the  aperture  of  exit,  through  which  they  may  often  be 
more  easily  extracted. 

If  the  Millet  lodge,  it,  together  with  foreign  bodies  accompanying  it,  such 
as  pieces  of  clothing,  must  be  extracted  through  the  wound,  or  cut  out  by  a 
counter-opening.  This  second  opening  is  often  of  great  utility  in  affording  a 
ready  exit  for  subsequent  discharges,  &c.  Palpation  of  the  limb  or  region 
struck  will  often  lead  to  the  discovery  of  the  bullet,  when  it  lies  amongst  the 
muscles  or  beneath  the  skin.  A consideration  of  the  direction  whence  the 
bullet  came,  and  the  position  of  the  patient  when  hit,  will  often  direct 
attention  to  the  spot  where  the  ball  has  lodged.  If  possible,  the  same  position 
of  body  or  limb  should  be  assumed  ; the  track  of  the  bullet  will  thus  be 
straightened,  and  the  finger  or  probe  can  be  carried  down  to  it  more  readily. 
In  searching  for  bullets  and  other  foreign  bodies,  care  should  be  taken  not  to 
probe  the  wound  unnecessarily  from  mere  curiosity,  or  so  as  to  excite  irritation; 
in  many  cases,  the  introduction  of  the  finger  is  far  more  useful  than  that  of 
the  probe.  The  advice  given  byAmbroise  Pare,  three  hundred  years  ago,  with 
regard  to  the  examination  of  gun-shot  wounds,  can  scarcely  be  hnpioved  upon. 
After  advising  that  the  examination  of  the  wound  be  made  as  soon  after  the 
injury  as  possible,  before  swelling  and  inflammation  set  in,  he  says  : “ This  is 
the  principal  thing  in  the  performance  of  this  work,  that  you  place  the  patient 
in  just  such  a posture  as  he  was  in  at  the  receiving  of  the  wound  ; for  other- 
wise the  various  motions  and  turnings  of  the  muscles  will  either  hindei  or 
straighten  the  passage  forth  of  the  contained  bodies.  You  shall,  if  it  be  pos- 
sible search  for  these  bodies  with  your  finger,  that  you  may  the  more  certainly 
and  exactly  perceive  them.  Yet,  if  the  bullet  be  entered  somewhat  deep  m, 
then  you  shall  search  for  it  with  a round  and  blunt  probe,  lest  you  put  the 
patient  to  pain.”  The  extraction  of  the  bullet  should  be  accomplished  without 
delay,  before  inflammation  has  set  in,  and  the  lips  and  sides  of  the  wound  ave 
become  swollen.  As  Macleod  justly  observes,  the  extraction  of  the  ball  no 
only  removes  a source  of  physical  irritation  and  suffering,  but  also  of  meutal 
disquietude.  The  mind  of  the  patient  becomes  more  tranquil  and  easy. 
Bullets  cannot  be  allowed  to  remain  lodged  in  the  body  with  impunity.  i is 
true  that  in  some  cases  they  become  encysted,  and  so  cease  to  irritate  ; out  m 
the  great  majority  of  instances  they  produce  suffering  and  constitution:!  us- 
turbance  and  may  at  last  occasion  fatal  mischief  ; tor,  although  a bullet  in. . 
cratinue  fixed  fo'r  years,  yet  it  may  at  last,  under  the  influence  of  muscular 
action  gravity,  or  the  absorption  of  fat,  begin  to  move  and  to  give  r & 
injurious  consequences.  If  any  foreign  body  be  very  tightly  fixed,  so  tha 
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cannot  easily  be  removed,  it  must  be  left  till  loosened  by  suppuration.  .Some- 
times a bullet  is  firmly  fixed  in  the  cancellous  structure  of  the  articular  end  of 
a bone.  It  may  be  removed  thence  by  means  of  an  elevator  or  by  the  screw- 
probe. 

Various  instruments  are  used  for  the  detection  and  removal  of  bullets  and 
other  foreign  bodies.  There  is  usually  no  material  difficulty  in  detecting  the 
presence  of  a bullet,  by  means  of  an  ordinary  steel  probe  of  sufficient  length. 
In  some  cases  of  peculiar  and  exceptional  difficulty,  where  the  bullet  is  lodged 
deeply  in  the  cancellous  structure  of  a bone,  or  amongst  swollen  and  infiltrated 


Kg.  113.— 
Nalaton’s 
Probe. 


Fig.  118.— 
Hook  Splin- 
ter-Forceps. 


^ - the  ,i1ngeni0US  device  adopted  by 
glazed  porcelain  down  to  tho  sn«r  . I a probe,  armed  with  a piece  of  un- 
°f  lead  were  left/on  the  rono-h  « 1°°  Ctf8,Ve  °!  fc*ie  ^udefc>  aud  seeing  if  a streak 
have  also  been coltj  1*7  °f  the  china  (*%•  U8).  Bulfet-detectors 
probes  in  a cannula  conni'eterl"  ->1  an  arrang°mcnt  of  two  insulated  metal 
completed  when  the  bullet  J (-"'V  ga^anometer,  the  galvanic  circuit  is 
deflected  . or  intad  of  aU(1  the  1,eedle  of  the  galvanometer, 

VOL.  ,.  ’ mstead  of  the  ter  instrument,  the  ordinary  telegraph- 
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alarum  may  bo  interposed,  the  bell  of  which  rings  when  the  circuit  is 
completed  by  the  bullet  or  any  other  metallic  body  being  touched.  These 
various  contrivances  arc  more  ingenious  than  practical,  and  may  be  looked  upon 
as  surgical  toys  rather  than  as  useful  instruments.  Tor  the  removal  of  bu  lets,  - 
long  and  strong  forceps  are  required,  the  action  <»f  which  inay  be  ‘^ed  iy  a 
screw  probe.  The  accompanying  woodcuts  (Figs.  113, 114,  llo,  111;  11/  and 
118)  represent  the  best  forms  of  bullet-screws,  forceps,  and  extractors. 

The  splinters  produced  by  the  passage  of  a ball  through  a bone  are  more 
numerous  and  larger  when  the  injury  has  been  inflicted  by  a conical  nf .e-  . 
ball.  The  impetus  of  this  projectile  is  so  great,  and  its  wedge-like  action  so 

destructive,  that  the  bone  struck  is  shattered  into  a 

well  as  split  longitudinally,  often  to  a great  extent.  • _ * 

detached  to  a greater  or  less  extent  from  their  connections  with  he 

arLd  carried  out  of  the  axis  of  the  limb.  Dupuytren,  who  was  fond  of  sj  sterna 

tiring,  has  classified  splinters  of  this  kind  under  the  three ^ heads > 

secondary,  and  tertiary.  By  primary  splinters  are  meant ^those  ^ 

carried  completely  across  the  limb,  detached  from  the  soft  parts  and  lo 

no,r  the  aperture  of  exit.  The  secondary  splinters  are  those  which  aie  still 

attached  by  a strip  of  periosteum  or  fibrous  tissue ; and .the Jsrterj ’ are ^those 

portions  of  bone  Whioh  from  the  of 

separate  at  a subsequent  penod.  aWy  completely 

splinters  must  necessarily  vary.  lhe  purnaiy,  wmoii  V 

detached  and  are  incapable  of  consolidation,  must  be  heated  as  Q 
extracted.  The  secondary,  if  very  loose,  must  tdso  be 
move  firmlv  fixed  they  may  be  pushed  into  the  axis  of  the  in] m eel  none  a 
M vd  cm  the,  ma,  beconm  consolidated  by  callus,  and  so  serve  m ® ; 
ScSn  of  the  boL.  The  tertiary,  which  do  not  “ 

Thf  rcCn  of  comminuted  gun-shot  fractures  may  be  -isted  'ey  tte  re- 
section of  the  fracturedends .«  Th.  eids  thus 

tatSore  be  kept  in  apposition  b,  metallic  sutures,  acting 

to  the  plan  suggested  by  Howard  of  the  y they  maT  be 

In  those  cases  in  which  small  shot  are  lodged  under  the  sluu,  they  . 

turned  out  by  being^cut  dwn  to  rn^h  afine  KSij?e  ^ 

surged  prh,ci“eT  As 

inflammation  and  sloughing  along  ie  n * established  • although  instances 
position  can  be  prevented  and  dr-am^e  ^tly  ®tab^d  - wjrtl 

have  been  recorded  of  primary  union  in  b without  any  special  mode  of 

fracture  or  the  lodgment  of  foreign bod.es .«  limit  in- 

^ iuflammaa 

sloughs  avoided,  in  both  civil  and 
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military  practice  the  repair  of  gun-shot  fractures  without  suppuration  lias 
been  frequently  obtained  by  this  mode  of  dressing. 

In  cases  occurring  in  civil  practice  the  employment  of  antiseptics  with 
all  needful  precautions  is  easy,  and  the  results  are  correspondingly  satis- 
factory. Ivraske  has  published  a series  of  twenty-three  cases  occurring 
under  the  care  of  Volkmann  in  Halle,  treated  by  strict  antiseptic  dressing 
with  enlargement  of  the  apertures,  both  of  entry  and  exit,  to  facilitate 
drainage.  Of  these  two  died— one  a perforating  wound  of  the  skull,  and  one 
wound  of  the  abdomen  perforating  the  liver,  kidney,  and  pleura.  The 
twenty-one  cases  that  tecoveied  were  the  following  ; five  flesh  wounds  two 
flesh  wounds  requiring  primary  ligature  of  the  femoral  artery  for  hemorrhage, 
two  of  the  arm,  with  fracture,  four  wounds  of  the  knee-joint ; two  perforating 
wounds  of  the  skull,  and  six  of  the  chest. 

In  military  practice  the  circumstances  are  usually  such  as  to  render  the  use 
of  antiseptics  difficult,  if  not  impracticable,  except  to  a very  limited  and 
modified  extent.  The  enormous  and  rapid  accumulation  of  wounded  thrown 
upon  the  Surgeon  s hands  after  au  action  leaves  him  but  little  time  for  the 
adoption  of  these  minute  precautions  that  are  necessary  for  the  full  success  of 
the  antiseptic  method.  But  the  condition  of  the  soldier  himself,  and  that  of 
his  surroundings,  are  equally  unfavourable  to  the  carrying  out  of  the  treatment 
m its  completeness— in  the  manner,  in  fact,  in  which  it  is  employed  in  civil 
hospitals  But  yet  experience  has  shown  that  it  is  better  to  employ  it  in  a 
modified  form  than  not  at  all.  On  this  point  all  are  agreed 

In  the  Russo-Turkish  war  of  187G-77,  the  Surgeons  in  the  Russian  army 
weie  desirous  to  adopt  the  antiseptic  treatment  as  thoroughly  as  possible  • and 
afl  speak  favourably  of  it,  even  in  the  modified  form  in  which  alo^e 7t  was 
practicable.  Bergmaim,  according  to  Surgeon-Major  Mefladew,  found  it  hn- 
S'  t0  cany  rt  out  with  anything  like  completeness  at  the  crosZ  of  the 
auube,  where  the  wounded  were  comparatively  few.  The  river-water  was  full 
of  and  and  mud,  which  soon  choked  tire  spray-producers,  and  rSe  el  ttem 
nseless;  and  no  amount  of  carbolic  acid  was  sufficient  to  puXit  so  as  to 

the  knee-joint.  The  fate  of  thP  Ji  y . • \ ieu  cfses  guu-shot  wound  of 
hands  of  the  Surgeon  who  fir?/-  \i  ! T m fclU  as  ^ussbanm  has  said,  in  the 
is  at  once  used  lie  will  have  nn  7!  a l3rilVLaiT  antiseptic  treatment 

method.  aVG  aD  lnfimfcely  betfcer  chance  than  by  any  other 

detevmi uccl, "but  a t'  prcsen  t”  di loride^  Id'  ^ ^ ° fcreafcmenfc  iu  war  is  still  un- 
useful antiseptic  aount  for  elpnid  • 11  secms  fco  be  the  most  practically 
m the  solid  form  and  dissolved  in  water  WOUnds’  as  ifc  cau  bc  carried 

immediately  he  well  clean pfl  n i • ! ieu  required.  The  womid  should 
Above  all,  the  Siiineoi/iumd  I s.vrmgcd  onfc  with  the  antiseptic  lotion, 
the  wound  with  a m-imv  f "V°*K  . iafc  3jaosfc  pernicious  practice  of  exploring 

certaintyinfectino- jfc  to  tl'L  vpvv1!  °h  nuc  eau  Probe>  thus 'at  once  and  with 

agreed  that  one  the  forms  i a firsfc  dressinS’  aU  Sm’geons  are 

6 l0,ms  ot  chy  absoi’bent  application,  impregnated  with  a 
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powerful  non-volatile  antiseptic,  is  most  likely  to  be  successful.  Salicylic 
cotton-wool,  salicylic  jute,  and  iodoform-wool,  are  the 

seem  most  likely  to  be  practically  serviceable,  and  when  applied  they  slioukl  be 
left  undisturbed  for  as  long  a time  as  possible,  lleyher,  in  the  Russo-d  urkish 
war  of  1877,  adopted  two  modes  of  dressing.  If  the  apertures  01  the  wound 
wel-e  very  small,  and  no  foreign  bodies  or  splinters  of  bone  required 
removal,  ‘he  simply  washed  the  skin  externally  with  a 1 in  20  solution 
carbolic  acid,  and  applied  a dry  gauze  dressing,  which  was > le t miU ludied 
the  wound  being  allowed  if  possible  to  heal  by  scabbing  beneath  it.  It  the 
were  tage,  and  splint™  of  bone  M to  be  — he  ca^d 
Lister's  treatment  with  all  its  details,  with  injection  of  the  wound,  drainage, 
and  repeated  dressings.  By  both  these  modes  of  treatment  he  obtained  a 

'^In  rater  to^hnh'the^inflammation,  it  was  in  former  times  a common 
practice  with  military  Surgeons,  and  still  is  so  with  the  Prench,  to  enlarge  by 

’ t!m 

either  injury  to  the  one  aheady 

teflon,  tprevt  the  extension  of  sloughing,  and  to  favour  the  escape  cl 
discharge.  ■>  j.i,„  npppssitv  of  perfect  drainage  is  so 

fully  understood!  it^ecom^  ^smah^to^give6: a^perfectly^ee 

antiseptic  treatment,  as  it  lend  y j J * cases  before  alluded  to. 

for  this  reason  it  was  adopted  by  Voikniann  dre8smg,  the  best 

If  the  Surgeon  is  unable  to  adopt  any  s early  stages,  and 

mode  of  lessening  inflammation  in  a ' ^ ® . Qr  if  possible  the  application 

more  especially  in  hot  climates  is  co  ’ conioined  with  drainage  and 

of  dry  cold  by  means  of  ice  m applications  for 

rest.  As  suppuration  comes  on,  matter  and  the  separation  of  the 

the  cold,  so  as  to  hasten  the  formatio:  ‘ used  to  the  whole  cavity  of 

sloughs,  whilst  disinfectants  Jould  musfc  be  carefully 

All  bagging  and  buiiowmg  ot  m.  counter- 


the  wound.  All  bagging  ana  ™ " &nd  if  ueed  be,  a counter- 

guarded  against  by  position,  piessu  , < n ^ These  should  not  be 

opening.  Free  incisions  may  also  no w be  icqu m > ; fcQ  remove 

delayed  too  long.  They  may  be  by  inflammatory 

the  tension  resulting  from  deep  infiltia  ion  ot  tne  ^ j ^ tQ  thc 

effusions  ; secondly,  to  open  up  puiu  tiv  ^ constitutional  distnrb- 

decomposing  discharges,  and  t ius  cbemical  products  of  putrefaction  ; 

ance  dependent  upon  the  ^orptio  of  V ^ other  foreign 

and  thirdly,  to  instance.  When  the  inflammation 


bodies Tat  could  not  be  removed  in  the  first  instance. 
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is  very  acute  and  will  not  yield  to  the  measures  just  enumerated,  it  has  been  re- 
commended to  compress  or  to  tie  the  main  artery  leading  to  the  part.  At  the 
period  of  the  loosening  and  separation  of  the  sloughs,  there  is  always  especial 
danger  of  the  supervention  of  consecutive  haemorrhage.  The  patient,  con- 
sequently, at  this  time  requires  to  be  carefully  watched  : if  the  wound  be  in 
the  vicinity  of  a large  vessel,  a tourniquet  should  be  placed  loosely  round  the 
limb,  so  as  to  be  screwed  up  at  a moment’s  notice  ; and,  on  the  supervention 
of  bleeding,  the  artery  must  be  ligatured,  if  possible,  at  the  seat  of  the  wound, 
or,  if  this  be  not  practicable,  in  the  most  convenient  situation  above  it ; and  if 
this  do  not  arrest  the  bleeding,  recourse  should  be  had  to  amputation. 

Serious  results,  such  as  abscesses,  profuse  discharges,  osteomyelitis,  necrosis, 
and  the  separation  of  splinters  of  bone,  must  be  subsequently  looked  for  in 
many  cases  ; and  these  results  may  be  prolonged  for  many  years,  at  last 
perhaps  wearing  out  the  patient  if  the  cause  of  irritation  be  not  removed. 
Thus  G-eneral  Bern  required  to  have  a bullet  removed  by  Liston  from  the 
external  condyle  of  his  femur,  nineteen  years  after  it  first  lodged  there  ; and 
Marshal  Moncey  died  forty  years  after  the  receipt  of  a gun-shot  wound,  from 
its  effects.  A soldier  who  was  wounded  at  the  storming  of  the  Redan  died 
under  my  care  in  the  University  College  Hospital,  two  years  and  a half  after 
that  event,  of  exhaustion  resulting  from  a large  lumbar  abscess.  On  examina- 
tion it  was  found  that  the  bullet,  which  had  entered  the  left  side  of  the  chest, 
wounded  the  lung,  traversed  the  diaphragm,  notched  the  spleen,  passed 
between  the  kidney  and  suprarenal  body,  and  perforated  the  spine,  was  lying 
encapsuled  on  the  right  side  of  one  of  the  vertebras,  pressing  upon  the  right 
renal  vessels.  Its  irritation,  and  that  of  the  sequestra  from  the  injured  spine, 
produced  the  abscess,  from  the  effect  of  which  the  patient  died. 

The  aperture  of  exit  always  heals  sooner  than  the  aperture  of  entry  ; 
owing,  probably,  as  Neudorfer  observes,  to  the  bullet  having  lost  its  lateral 
action  in  its  passage  through  the  tissues,  and  merely  cutting  its  way  out. 
It  is  at  the  point,  he  remarks,  where  the  lateral  action  is  lost,  that  healing 
begins. 


II.  Amputation  is  required  in  gun-shot  injuries  in  two  classes  of  cases  of 
very  dissimilar  character. 

In  cases  m which  the  limb  has  been  wholly  or  in  part  carried  away,  or  when  it 
is  evidently  hopelessly  shattered,  the  ragged,  conical,  and  quivering  stump  or 
the  mangled  remains  of  the  limb,  must  be  removed.  In  such  cases  there  can 
be  no  doubt  whatever  in  the  mind  of  any  Surgeon  as  to  the  necessity  for 
immediate  amputation.  J 

, But  t1hc’;e  is  au«ther  class  of  cases,  in  which  amputation  is  also  very  commonly 
lequired,  though  to  a Surgeon  judging  solely  from  the  accidents  of  civil  life 
*0t  at  appear  necessary.  These  are,  especially,  cases  of  compound 
?n  n' °f!  tMgh'  luUei-™°™ids  of  the  knee-joint,  and  many  similar 
nraolipp  °,  • ft G*V  . n.inrics  Sll°h  as  these,  occurring  from  other  causes  in  civil 
ImTrnrv  vw18^  adfnt  °.f  an  afcfcempfc  being  made  to  save  the  limb.  But  in 

meansT1RStlC!  S 18  dlffei’en5  : here  thc  attempt  to  save  the  limb  with  the 
by  SUf.p  , J a . 10  oomniand  of  a Surgeon  in  actual  warfare,  may  be  followed 

and  nroh  ii  ]CT°  i°Cd  anc^  constitutional  disturbance  as  to  jeopardize  seriously, 
tism  is  nf/r?  ° c cstjoy>  the  patient’s  life.  In  such  circumstances,  conserva- 
iniurv  for  vi  1 d error.;  save  bie  the  limb  must  be  sacrificed.  Thc 
11c  1 an  experienced  Army-Surgeon  knows  that  amputation  is 
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imperative  may  look  but  trifling,  and  to  the  patient  himself,  or  to  the  civilian, 
may  appear  to  justify  treatment  by  less  severe  procedure  ; but  experience  has 
so  far  incontestably  shown  that,  under  ordinary  circumstances,  amputation  is 
almost  the  only  chance  of  safety  in  gun-shot  wounds  of  the  lower  third  of  the 
thigh  aud  of  the  leg,  fracturing  the  bones,  or  injuring  the  knee-joint. 
Dupuytren  states  that,  in  rejecting  amputation  in  compound  fractures  of  the 
extremities  from  gun-shot,  we  lose  more  lives  than  we  save  limbs  ; and 
Henncn  is  of  opinion  that  in  all  “ ambiguous  cases  ” amputation  should  be 
performed.  We  have  still  to  learn  how  far  the  use  of  antiseptics  will  enable 
us  to  modify  these  rules  ; but  it  is  scarcely  possible  that  the  military  Surgeon 
of  the  future  will  always  have  the  necessary  materials  at  his  command  for  strict 
antiseptic  treatment,  and  consequently  he  must  frequently  be  guided  in  his 
practice  by  the  experience  of  former  times,  and  resort  to  amputation  in  cases 
in  which  under  more  favourable  conditions  there  might  be  a lair  prospect  of 

saving  the  limb.  _ 

The  following  is  a specification  of  the  chief  conditions  in  which  amputation 

is  required. 

1.  When  the  whole  limb  is  carried  off,  a ragged  stump  merely  being  left ; 
so,  likewise,  if  the  limb  be  completely  crushed  and  disorganized  though  still 
left  adherent ; or  again,  if  the  principal  vessels  be  injured  and  the  soft  parts 
carried  away,  though  the  bone  be  intact,  the  limb  cannot  be  preserved. 

2.  Amputation  is  especially  necessary  in  some  of  the  more  serious  injuries 
of  the  lower  extremity  ; thus,  if  a bullet  divide  the  femoral  vessels  or  the 
sciatic  nerve,  and  splinter  the  thigh-bone  ; or  if  the  sciatic  nerve  and  soft  parts 
at  the  back  of  the  thigh  be  carried  away,  although  the  vessels  and  bone  lie  left 
uninjured,  the  case  is  one  for  amputation.  It  may  be  stated  generally  (though, 
doubtless,  there  are  exceptions  to  this,  as  to  all  general  mles  in  suigeiy)  t at 
in  the  case  of  a compound  fracture  of  the  loioer  third  of  the  femur  occasioned  <} 
gun-shot,  amputation  is  the  safer  practice,  unless  the  patient  is  likely  to  be 
placed  in  exceptionally  favourable  circumstances  after  the  wound,  and  the 
Surgeon  has  at  his  command  all  the  means  necessary  for  efficient  antiseptic 


treatment.  , . . ... 

The  mortality,  however,  after  amputation  for  gun-snot  injury  of  the  uppei 

two-thirds  of  the  thigh  is  so  very  great,  that  many  Surgeons  have  abandoned 
the  operation  in  these  cases,  and  professional  opinion  is  unsettled  as  to  the 
course  that  should  be  pursued.  In  the  Schleswig-Holstein  war  of  1849,  it 
became  a question  with  many  of  the  German  and  Danish  Surgeons  whether 
this  operation  should  be  continued,  or  whether  the  patient  would  no.,  m e a 
better  chance  if  the  injury  was  treated  on  ordinary  principles  as  a compoun 
fracture.  At  the  siege  of  Sebastopol,  the  mortality  after  amputation  in  the 
upper  third  of  the  thigh  was  so  great  in  the  Russian  army,  that  the  burgeons 
abandoned  the  operation.  On  the  other  hand,  it  is  stated  m the  Report  of  the 
Black  Sea  Fleet,  that  to  attempt  to  save  the  limb  in  any  case  of  gun-b  10 
fracture  of  the  thigh  was  to  endanger  the  patient’s  life.  In  the  brnnea, 
Macleod  states,  that  a bad  compound  fracture  of  the  thigh  from  grni-s  m was 
synonymous  with  death.  This  was  partly  owing  to  the  bad  health  of  the 
troops5  and  partly  to  the  terrible  effects  of  conical  balls.  In  India,  where 
round 'bullets  and  matchlock-balls  were  more  used,  the  result  was  not .so 
Macleod  states  that,  although  he  made  every  inquiry,  lie  could  hea 
cases  only  in  which  recovery  had,  in  the  Crimea,  followed  a compound  fracture 
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of  the  upper  third  of  the  thigh-bone  without  amputation.  But,  exceptional  as 
were  such  recoveries,  he  states  that  they  were  not  so  rare  as  alter  amputation 
for  similar  injuries ; as  indeed  was  proved  by  the  fact  that  not  one  patient 
recovered  after  amputation  at  the  hip-joint.  Hutin,  the  Surgeon  to  the 
Iuvalides  in  Paris,  was  able  to  discover  twenty-four  cases  of  recovery  after 
compound  fracture  above  the  middle  of  the  thigh,  but  no  case  of  recovery  after 
amputation  for  injury  of  the  same  part.  In  the  British  army  in  the  Crimea, 
the  amputations  in  the  upper  third  of  the  thigh,  which  must  have  been  for 
compound  fractures  low  down  in  the  bone,  were  fatal,  in  the  ratio  of  8G  per 
cent. ; of  those  in  the  middle,  probably  for  injuries  of  the  lower  articular  end 
and  knee,  (!0  per  cent,  died  ; whilst  of  those  in  the  lower  third,  which  must 
have  been  for  injuries  of  the  knee  and  leg,  the  mortality  was  reduced  to  5 G per- 
cent. The  conclusions  at  which  Macleod  arrives,  after  a careful  inquiry  into 
this  question,  are  so  important,  that  I give  them  in  his  own  words.  He  says  : 
“ Under  circumstances  of  war  similar  to  those  which  occurred  in  the  East, 
we  ought  to  try  to  save  compound  comminuted  fractures  of  the  thigh  when 
situated  in  the  upper  third  ; but  immediate  amputation  should  be  had  recourse 
to  in  the  case  of  a like  accident  occurring  in  the  middle  and  lower  thirds.” 
In  the  great  civil  war  in  America,  the  opinions  of  Surgeons  appear  to  have 
been  divided  ; and  the  conclusion  arrived  at  seems  to  have  been  that,  provided 
the  large  vessels  and  nerves  were  not  injured,  and  the  circumstances  in  which 
the  patient  was  placed  as  to  conveyance  not  too  unfavourable,  the  chance  of 
recovery  would  be  equal  whether  amputation  were  performed  or  an  attempt 
made  to  save  the  limb.  But  even  in  these  circumstances  Hamilton  states 
that,  although  his  experience  in  that  great  war  has  led  him  to  the  conclusion 
that  in  the  upper  third  the  life  is  least  hazarded  by  an  attempt  to  save  the 
limb,  in  the  middle  third  conservatism  and  amputation  afford  an  equal  chance, 
whilst  in  the  lower  third  of  the  thigh  the  chances  -are  in  favour  of  amputa- 
tion.^ This  is  a conclusion  very  similar  to  that  arrived  at  by  British  Surgeons. 

hen  an  attempt  is  made  to  save  the  limb,  the  skin  should  be  cleaned  on  the 
field  of  battle,  if  possible,  Avith  some  strong  antiseptic,  and  the  limb  enveloped 
in  a large  mass  of  salicylic  wool,  over  which  a plaster-of- Paris  bandage 
should  be  applied.  This  dressing  may  be  left  untouched,  unless  some  special 
circumstances  require  its  removal,  for  some  days,  until  the  patient  reaches 
the  hospital  in  which  the  further  treatment  is  to  be  carried  out.  In  some 
rare  cases  healing  will  take  place  under  a dry  scab.  If  at  the  end  of  four 
days  the  patient  is  suffering  no  pain  and  is  free  from  fever  this  fortunate 
result  may  be  looked  for  ; in  other  cases  the  primary  dressing  should  be 
removed  about  that  time,  and  during  the  further  progress  the  case  must  be 
treated  by  extension  and  counter-extension,  the  free  use  of  antiseptics,  and 

ie  nn  > maj  be  securely  fixed  in  a plaster-of-Paris  apparatus  with  a window 
opposite  the  wound. 

if  m S1'1 1 'sb° tfi actures  of  the  hones  of  the  leg , amputation  becomes  necessary 

if  (-1°,  '•  "a  ai^Gll'.es  inijlred,  oi'  if  the  knee  or  ankle-joint  be  badly  wounded, 

nrmriu  'U  mifldleof  the  leg,  at  a distance  from  these  joints,  and 

Trm  1 G(  1010  Je  not  longitudinal  Assuring  of  the  bone  leading  into  them, 

remov'd^  v <*°ne  8ave  ^ie  ^7  the  extraction  of  splinters,  and  the 
thenlnlm  S,.ia’P  .aiKf  anSu^ar  fragments  of  bone,  the  limb  being  put  up  in 
shnw-on  i\°  ; a,ns  aPParatus.  In  such  cases,  the  patient  may  recover  with  a 

shortened  but  otherwise  useful  limb. 
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■ 4.  Gun-shot  wounds  of  the  foot,  if  perforating  and  splintering  the  tarsus, 
require  amputation,  either  at  or  above  the  ankle.  Those  of  the  hand  are  of 
special  interest  from  their  frequency,  in  consequence  of  the  bursting  of  guns, 
or  of  powder-flask  explosions.  In  these  cases,  however  extensive  the  injury 
may  be  that  is  inflicted  upon  the  hand,  fingers  being  blown  away,  the  thumb 
thrown  back,  and  the  metacarpal  bones  splintered,  we  must  endeavour,  if 
possible,  to  save  a portion  of  it,  if  it  be  only  one  or  two  fingers  ; and,  owing 
to  the  great  reparative  power  possessed  by  the  hand,  we  shall  often,  in  the 
worst-looking  cases,  be  able  to  accomplish  this.  If  the  thumb,  with  one 
finger  as  au  opponent,  cau  be  preserved,  it  will  be  of  more  service  to  the 
patient  than  any  artificial  contrivance,  however  ingeniously  made. 

5.  It  not  unfrequently  happens  that  amputation  may  be  required  in  the 
more  advanced  stages  of  gun-shot  injury,  in  consequence  of  mortification. 
In  these  circumstances,  it  must  be  practised  without  delay,  and  without 
waiting  for  the  line  of  separation.  If,  in  consequence  of  long-continued 
suffering  and  discharge,  the  patient’s  health  becomes  greatly  deteriorated, 
and  the  limb  remain  an  useless  appendage,  amputation  will  at  last  be 
imperative. 

6.  Gun-shot  injuries  of  joints  are  necessarily  most  serious  and  fatal — the 
danger  depending  on  the  size  and  complexity  of  the  articulation,  lathei  than 
on  the  extent  of  the  injury.  Wounds  of  any  of  the  three  large  joints  of  the 
lower  extremity  are  especially  dangerous  and  fatal ; those  of  the  uppei  ex- 
tremity are  more  readily,  and  indeed  commonly,  recovered  from.  The  fact  of 
a joint  being  wounded  is  generally  obvious  enough  from  the  direction  taken 
by  the  ball,  the  comminution  of  the  bones,  and  perhaps  the  escape  of  synovia  ; 
but  a joint  maybe  fatally  injured  by  the  longitudinal  splitting  of  the  bone  into 
it,  although  the  bullet  has  not  passed  within  some  inches  of  it. 

In  bullet-wounds  of  joints,  excision  may  be  advantageously  substituted  for 
amputation  in  cases  in  which  the  soft  parts  are  not  too  extensively  torn,  the 
large  nerves  and  vessels  are  uninjured,  and  the  shaft  of  the  bone  not  too 
widely  splintered,  the  mischief  being  confined  chiefly  to  the  articular  ends. 

Bullet- wounds  of  the  head,  neclc,  or  trochanters  of  the  femur,  sjplintenny  the 
lone  into  the  articulation,  are  necessarily  most  serious.  If  they  be  left  to 
palliative  treatment,  the  death  of  the  patient  may  be  considered  as  almost 
inevitable  ; if  amputation  at  the  hip  be  performed,  the  prospect  is  better  ; and, 
though  desperate,  the  case  must  not  be  considered  as  hopeless.  This  is  well 
illustrated  by  the  result  of  amputations  in  the  great  war  of  the  American 
Rebellion  (p.  105).  In  Primary  amputations  at  the  hip-joint  for  gun-shot 
injury,  the  mortality  was,  according  to  one  estimate,  94,  according  to  another, 
and  I think  more  correct,  84  per  cent.  All  Intermediate  amputations  were 
fatal ; the  Secondary  ones  only  at  the  rate  of  77  per  cent.  If  the  shaft  be  not 
too  much  implicated,  it  is  probable  that  the  best  hope  lies  in  the  excision  of  the 
splintered  head  of  the  bone,  and  the  careful  removal  of  the  loose  fragments 
This  operation,  originally  proposed  by  Guthrie,  and  first  successfully  per  onnei 
bv  O’Leary  in  the  Crimean  war,  presents  the  most  reasonable,  though  but  a 
slender,  hope  of  safety  to  the  patient,  and  should  accordingly  be  Poetised. 
With  this  view  the  wound  must  be  laid  freely  open,  loose  fragments  extiac  ec , 
and  the  upper  end  of  the  bone  detached,  turned  out,  and  sawn  off.  t six 
c 1 in  S this  was  done  in  the  Crimea,  owe  patient  O’Leary  s,  recovered 
Chwlt  who  has  collected  all  the  cases  of  excision  of  joint,  for  gnn-shot 
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wounds  which  have  been  recorded  since  1792,  states  that  excision  of  the  hip  . 
has  been  performed  139  times  ; 16  of  the  patients  recovered,  122  died,  and  the 

result  of  the  remaining  case  is  uncertain.  _ .... 

Bullet-wounds  of  the  knee-joint  are  among  the  most  serious  injuries  111 
surgery  ; and  this  whether  the  bones  be  much  comminuted  or  not,  provided 
the'epiphysis  of  the  tibia  or  femur  be  perforated,  or  the  articulation  be  fairly 
traversed  or  even  penetrated  by  the  ball.  Prior  to  the  American  war  there 
were  but  seven  cases  in  which  excision  of  the  knee  had  been  done  for  gun  shot 
injury— five  in  military,  two  in  civil  practice  ; the  two  latter  cases  recovered, 
the  other  live  died.  In  the  American  war  the  operation  was  done  eleven 
times  : in  two  cases,  one  primary,  the  other  secondary,  recovery  took  place  ; 
nine  deaths  resulted,  chiefly  from  pyaemia.  In  three  cases  in  which  the  patella 
alone  was  excised,  death  ensued.  Gfurlt  has  collected  the  records  of  146  cases, 
of  which  33  recovered,  111  died,  and  the  result  was  uncertain  in  the  remaining 
cases.  These  results  are  so  bad  that  the  operation  for  the  future  will  probably 
be  abandoned  in  military  surgery.  It  is  in  this  class  of  cases,  however,  that 
Bergmann  and  Reyher  have  obtained  a very  considerable  measure  of  success 
by  conservative  treatment,  with  strict  antiseptic  dressing.  Bergmann  had  15 
fresh  gun-shot  wounds  of  the  knee  under  his  care  after  one  of  the  battles 
in  the  Russo-Turkish  war.  These  were  all  treated  by  superficial  clean- 
ing of  the  skin  with  carbolic  lotion  and  the  application  of  a mass  of 
salicylic  wool,  especially  thick  at  the  knee,  secured  by  an  elastic  bandage  and 
covered  with  a plaster-of-Paris  apparatus.  They  were  then  immediately  sent 
on  a four  days’  journey,  under  great  difficulties  from  roads  and  weather,  to  the 
hospital  at  the  base  of  operations.  Of  these  8 recovered  without  suppuration, 

2 suppurated  slightly  and  5 severely.  Of  these  five,  two  recovered  without 
amputation,  two  after  amputation,  and  one  died  of  pymmia.  Reyher,  by  the 
employment  of  carbolic  gauze,  either  as  a permanent  dressing  to  obtain 
healing  by  scabbing,  or  with  drainage,  obtained  the  following  results.  In  18 
cases  which  came  under  his  care  before  they  had  been  probed  or  examined  he 
got  union  of  the  wound  under  the  dry  dressing,  without  suppuration,  in  10  ; 
in  6 he  treated  the  wound  by  antiseptic  drainage  and  of  these  3 died  ; 
and  in  2 drainage  was  commenced  at  a later  period  of  the  case  and  both 
recovered.  Thus  in  the  18  cases  treated  primarily  by  antiseptic  dressing, 

3 died,  and  all  the  survivors  preserved  the  limb  with  a considerable  degree 
of  mobility  in  the  joint.  Forty  cases  which  had  been  “ fingered  ” before 
he  saw  them  also  came  under  his  observation.  Of  these  19  were  treated 
by  drainage  after  occlusion  had  failed  and  18  died  ; in  9 more  intermediate 
amputation  was  performed,  with  7 deaths  ; in  12  secondary  amputation  was 
performed,  and  with  9 deaths  ; making  a total  of  40  cases,  with  34  deaths, 
and  only  one  limb  saved.  Conservative  treatment  was  attempted  without 
antiseptic  dressing  in  23  cases,  and  of  these  only  one  finally  recovered,  and 
in  his  case  healing  took  place  by  scabbing  under  a dry  dressing. 

In  all  cases  in  luhich  antiseptic  treatment  is  impossible,  and  these  will 
piobably  form  a large  proportion  of  all  gun-shot  wounds  occurring  during 
actual  Avar,  conservative  treatment  contrasts  most  unfavourably  with  primary 
amputation  in  the  loAver  third  of  the  thigh.  When  amputation  is  determined 
on,  the  operation  requires  to  be  performed  early,  not  because  the  apparent 
nijmy  may  be  very  severe,  or  the  mutilation  of  the  limb  so  great  as  obviously 
anc  imperatively  to  call  for  immediate  amputation,  but  because  experience 


346  GUN-SUOT  WOUNDS. 

lias  shown  that,  unless  the  limb  be  removed  at  an  early  period  after-conse- 
quences of  the  most  serious  and  fatal  character  will  to  a certainty  ensue. 
Extensive  suppuration  of  the  joint,  deep  and  large  abscesses  burrowing  among 
the  muscles  of  the  thigh,  and  consequent  exhaustion  ot  the  patient  by  heo  1 , 
or  his  destruction  by  pymmia,  are  the  conditions  that  amputation  alone,  per- 
^edt  rU  stage,  can’  avert.  This  necessity  for  early  amputation  m 
penetrating  bullet-wounds  of  the  knee-joint,  when  antiseptic  treatment  is 
impossible  is  recognized  by  all  modern  military  Surgeons.  Guthrie  and 
Larrey  in  'the  French  ware,  Esmarch  and  Stromcycr  m the  j 

campaign,  and  the  Surgeons  in  the  Crimea,  all  found  that  the  attempt 
a limb  so  injured  led  to  the  sacrifice  of  the  patient’s  me.  _ 

Ballet-wounds  ot  the  anklejoint&o  not  necessarl  y require  * 

the  bones  be  not  too  extensively  comminuted,  and 

^4  «o  ! 

means  of  gouge,  forceps,  and  Hey  f ^ ottbe 

more  systematic  operations  Gmttto  ““  150  uncertain.  If 

the 'lai^  vestel^  °\Ne  becn^cuiTacross,  and  the  bones  very  ex- 
tensively shattered,  advanced 

The  — , to  gun-shot 

injury  ■ the  bullet  either  lodging  m the  head  ot  the  humeius 
or  traversing  it,  and  perhaps  fracturing  some  ot  the  bony 
processes  of  the  scapula  in  its  immediate  vicm.ty ; oi  , a» 
the  case  of  common  shot,  or  fragments  of  shells,  carrying 
awav  the  fleshy  cushion  of  the  deltoid  muscle.  It  is  especially 
in  bullet-wounds  of  the  shoulder  and  elbow-joint, 
servative  surgery  has  been  most  successful.  In  such  cases, 
when  the  bones  are  penetrated,  and  even  shatteied  by  a 
bullet  provided  the  main  blood-vessels  and  none,  of  the 
Umb  be  not  injured,  amputation  will  seldom  ^ "jjmrf. 
and  indeed,  it  should  be  laid  down  as  a rule  m s - . , 
that  excision  should  be  preferred  to  ™putat.on maU  cases  J 
which  the  large  blood-vessels  and  nerves  aie  not  vouumu, 

or  the  soft  parts  too  extensively  dEorganfred;  ^0^!^ 

enlarged,  loose  spicula  must  be  lern^e  , < stiU  lodged  in  the 

of  the  fractured  bone  sawn  smoothly  oS.  « ^e  ^ ^ be  adopted. 

head  of  the  humerus,  as  m W - PXcision  or  amputation  should  lie 

It  has  been  a question  humerus  has  been  much  splintered, 

done  when  the  upper  end  of  t < Tn  these  cases  the  epiphysis  is  often 

with  or  without  penetration  of  re  ]0i  ■ . ^ resldt  0f  the  experience  of 

uninjured.  Guthrie  advised  ampu  t > shaft  of  the  humerus 

“• ThM 


Fig.  119.— Spherical 
Bullet  in  Head  of  Hu- 
merus. 
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Baudens  states  that  he  saved  13  out  of  14  cases  of  excision  of  the  shoulder. 
According  to  Thornton,  in  the  British  army  in  the  Crimea,  the  shoulder  was 
excised  12  times  with  2 deaths;  the  elbow  in  17  cases,  of  which  two  were 
fatal  ; and  partially  in  five  other  cases,  all  of  which  were  successful.  These 
results,  which  reflect  the  highest  credit  on  the  skill  of  our  Army-Surgeons,  were 
more  successful  than  those  that  followed  amputation  of  the  corresponding 
parts.  Of  GO  disarticulations  at  the  shoulder,  19,  or  31  per  cent.,  were  fatal  ; 
and  of  153  amputations  of  the  arm,  29,  or  19  per  cent.,  died.  The  result 
of  resection  of  these  joints  has  not  been  quite  so  satisfactory  elsewhere  : thus, 
in  the  Confederate  army  in  America,  Chisholm  states  that  up  to  February, 
1804,  of  59  cases  of  excision  of  the  shoulder,  20  proved  unsuccessful ; and 
of  45  cases  in  which  the  elbow  was  excised,  9 were  unsuccessful.  In  the 


Fig.  120. 


Fig.  121. — Result  of  Excision  of  Heart 
and  six  inches  of  Shaft  of  Humerus 
shown  in  Fig.  120.  (U.  S.  Army  Med 

Dep.) 


official  report  of  the  Surgeon- General  of  the  United  States  army,  of  28(1 
cases  of  excision  of  the  elbow  in  which  the  results  are  known,  it  is  stated 
that  62  died,  and  that  in  16  amputation  became  necessary.  Of  210  primary 
excisions  of  the  shoulder-joint  death  occurred  in  50  ; and  in  298  secondary 
excisions  115  cases  were  fatal,  giving  a mean  mortality  of  32G8,  against 
39‘44  for  amputation  at  the  shoulder,  and  44'4  for  cases  treated  on  the 
-'pec  an  p an.  In  the  Uussian  army,  conservative  surgery  was  also  exten- 
avely  practised  ; and  in  it,  according  to  Mouat  and  Wyatt’s  report,  of  20  cases 
1 excision  of  the  elbow,  15  recovered. 

sumwv  JS?  Cw!?ed  1,661  Cases  of  excision  of  Shoulder  in  military 

tain  - nnrl'  miQo^I  IeC0VGr’es>  567,  or  34'7  per  cent.,  deaths,  and  27  uncer- 

lier  cent  0 ’ h ' ° cxclslon  ol  ^ie  elbow,  with  1,054  recoveries,  349,  or  24'87 
per  cent.,  deaths,  and  35  doubtful. 

1 as  well  rin'  i<d  GXC'S10U  ol  lai'Se  portions  of  the  shaft  of  the  humerus, 

1 s icad,  was  earned  much  further  by  the  American  military 
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Suvo'eons  in  the  war  of  flic  Rebellion  than  had  heretofore  been  done.  Fig.  120, 
taken  from  photographs  in  the  possession  of  the  Army  Medical  Department  at 
Washington,  represents  six  inches  of  the  shaft  of  the  humerus  with  its  head, 
which  had  been  thus  excised  ; and  Fig.  121,  the  arm  that  was  left.  I saw  the 
man  who  is  an  orderly  in  that  splendid  and  unrivalled  collection,  the  Army 
Medical  Museum  at  Washington,  and  I can  testify  to  the  utility  of  his  arm  ; 
the  bone  so  skilfully  taken  away  he  himself  exhibited.  . . 

Excision  of  the  wrist,  in  whole  or  in  part,  for  gun-shot  injury  has  not  proved 
very  satisfactory,  not  so  much  from  death  as  from  inutility  of  the  hand  t ia 
was  left.  Of  27  done  in  the  American  war,  only  3 died.  In  two  instances, 

amputation  of  the  fore-arm  was  practised.  . 

Gfurlt  has  collected  133  cases  with  112  recoveries,  20,  or  lo'lo  per  cent. 

deaths,  and  1 uncertain.  r,v 

The  steps  of  all  the  excision -operations  are  the  same,  whethei  the  excision 

of  the  part  be  required  for  gun-shot  injury,  or  for  other  accidents  or  foi 
disease  - except  that  in  gun-shot  injury  advantage  may  often  be  taken 
the  wound  in  the  soft  parts,  by  enlarging  which  longitudinally,  the  shattere 
bone  may  be  readily  reached  and  extracted,  and  the  splintered  ends  sawn 

“S'  question  as  to  the  period  at  which  amputation  aught  to  ho  performed  after 
the  infliction  of  gun-shot  wounds  is  one  of  great  importance  and  has  green 
rise  to  much  discussion  among  Surgeons.  The  older  mthtary  Surens  P«d. 
Wiseman  Ledran  Pmnby,  &c.,  taking  a common-sense  view  of  the  question, 
advocated  the  removal  of  the  hopelessly  injured  limb  as  soon  as  after 

the  receipt  of  the  injury.  Wiseman’s  advice  is  to  cut  off  the  h mb  quickly, 
while  the1  soldier  is  heated  and  in  mettle  and  this  advice  has  not  been  and 
"e»d  upon.  After  the  battle  of  ^ntenoy  i^the  middle  of  the 

last  century,  professional  opinion  underwent  a ch^  p ^ Academy  of 

Hi  amputating  in  certain  cases.  Hunter,  Percy 

Wiseman’s  advice  has  been  re-established.  ical  experience 

In  determining  this  point  we  m-b J fad, 
of  the  result  of  such  cases  when  left  to  atms,  1 1 £ - “ sil.  Charles 

In  appealing  to  experience  we  must,  to  use  the  .“in  twelve  hours,  in 

Bell,  contemplate  what- wtf be  the  the  inflammation,  pain,  and 

six  days,  and  m tlnee  month. . nrmntpnance  the  brilliant  eye,  the 

tension  of  the  whole  limb,  t ic  m <unu  -0J1  injm-y  is  making  on 

sleepless  mi  re stless  c ^^'™;^”kwers.  In  six  days,  the  limb  from  the 


S°thefcbofcdy  ;0aVTolen°n.hlegmonous  inflammation  pervades  the  whole  ; scions 
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effusion  has  taken  place  in  the  whole  limb  ; and  abscesses  aie  foiming  in  the 
great  beds  of  cellular  texture  throughout  the  whole  extent  of  the  extremity, 
fn  three  months,  if  the  patient  have  laboured  through  the  agony,  the  bones 
are  carious  ; the  abscesses  are  interminable  sinuses  ; the  limb  is  undermined 
and  everywhere  unsound ; and  the  constitutional  strength  ebbs  to  the  lowest 
degree.” 

If  we  appeal  to  facts,  we  shall  find  that  of  300  secondary  amputations 
reported  by  Faure,  after  the  battle  of  Fontenoy,  only  thirty  were  successful  ; 
whereas  Larrey  saved  three-fourths  of  his  primary  amputations  in  the  Napo- 
leonic wars.  In  the  Peninsular  war,  the  comparative  loss  after  secondary 
amputations  of  the  upper  extremity  was,  to  that  following  the  primary,  as 
twelve  to  one ; and  of  the  lower  extremity,  the  loss  after  secondary  amputation 
was  three  times  as  great  as  after  primary.  During  the  siege  of  Sebastopol, 
among  80,000  wounded  Prussians  there  were  3,000  amputations.  Of  the 
primary  amputations  of  the  upper  extremity,  leg,  and  foot,  about  one-half,  and 
of  the  lower  and  middle  third  of  the  thigh,  about  one-third  recovered  ; but  of 
all  the  secondary  amputations  more  than  two-thirds  died.  Primary  amputa- 
tion, therefore,  should  always,  when  practicable,  be  performed  in  preference  to 
secondary. 

But  how  soon  after  the  infliction  of  the  injury  should  it  be  practised  ? It  is 
the  opinion  of  some  Surgeons  that  there  is  often  an  interval  between  the 
infliction  of  the  injury  and  the  supervention  of  the  shock  to  the  system,  in 
which  the  limb  may  more  advantageously  be  removed.  Should  the  depression 
of  “ shock  ” have  come  on,  it  then  becomes  a question  whether  immediate 
amputation  should  be  practised,  or  the  removal  of  the  limb  delayed  until 
reaction  sets  in.  On  this  point  it  is  obviously  difficult  to  lay  down  any  very 
definite  ride  ; but  it  may,  I think,  be  stated  generally  as  the  result  of  the 
experience  of  the  best  Army-Surgeons,  that,  if  the  shock  be  not  very  intense, 
the  limb  may,  under  chloroform,  be  safely  removed.  Should  the  prostration  be 
excessive,  and  there  be  reason  to  fear  the  possibility  of  internal  injury,  it  will 
be  wiser  to  delay  operation.  But  if  an  unsuccessful  attempt  at  the  preservation 
of  the  limb  be  made,  and  if  occasion  for  its  subsequent  removal  should  arise, 
the  Surgeon  must  wait  until  suppuration  has  set  in  before  he  operates,  the  period 
of  acute  inflammation  and  septic  fever  being  allowed  to  pass  by.  The  most 
favourable  time  is  usually  about  the  tenth  day.  Among  the  cases  that  require 
secondary  amputation  are  any  in  which  traumatic  gangrene  may  happen  to 
set  in ; here  the  limb  must  always  be  removed  without  delay.  If  profuse 
haemorrhage  from  the  wound  occur,  and  do  not  admit  of  suppression 
by  the  ordinary  means,  secondary  amputation  may  become  necessary. 
So,  also,  when  the  bones  do  not  unite,  the  patient  being  worn  out  by 
discharges  and  the  irritation  of  necrosis  and  caries,  and  left  with  a wasted, 
shattered,  and  useless  limb,  its  removal  is  the  only  means  of  saving  life.  The 
great  mortality  after  secondary  amputation  in  military  practice  is,  in  great 
measure,  owing  to  the  unfavourable  hygienic  conditions  to  which  the  wounded 
soldier  is  usually  exposed  from  over-crowding  and  want  of  necessary  appliances. 

( is  thus  rendered  peculiarly  liable  to  the  occurrence  of  pyaemia,  septicaemia, 

1 and  hospital  gangrene. 

he  natme  and  treatment  of  gun-shot  injuries  of  special  regions,  as  of  the 
lead,  chest,  and  abdomen,  will  be  considered  in  the  Chapters  devoted  to  the 
description  of  Injuries  of  those  parts. 
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POISONED  WOUNDS. 

A very  important  variety  of  wound  is  that  in  which  a poison  is  introduced. . 
The  poisons  that  can  he  thus  inoculated  belong  to  two  great  classes  ; first,  the 
non-infective,  which  have  no  power  of  increasing  in  quantity  in  the  living 
body,  and,  secondly,  those  which  possess  true  infective  properties  and  multiply 
amongst  the  tissues  or  in  the  bloocL  In  the  former  class  the  effect  is  propor- 
tional to  the  dose,  in  the  latter  it  is  not ; in  the  former  the  effect  begins  to  • 
manifest  itself  immediately,  in  the  latter  there  is  sometimes  a period  of  incu-  ■ 
bation,  during  which  no  symptoms  indicate  the  presence  of  the  poison.  Both  t 
classes  may  act  locally  or  generally.  When  the  non-infective  poisons  produce  • 
grave  general  symptoms,  it  is  due  either  to  the  quantity  introduced  or  to  the  • 
intensity  of  the  virus.  The  most  important  of  the  non-infective  poisons  are 
the  venom  of  various  insects,  the  poison  of  snakes,  and  the  chemical  products 
of  putrefaction.  Amongst  the  most  important  of  the  true  infective  poisons  are 
the  virus  of  rabid  auimals,  of  glanders,  of  malignant  pustule,  and  of  certain 
unhealthy  processes  in  the  living  human  body. 


STINGS  OP  INSECTS. 

Stings  of  Insects,  as  of  bees,  wasps,  mosquitoes,  gnats,  &c.,  though 
painful,  seldom  produce  any  serious  inconvenience  ; yet  occasionally  they  may 
do  so,  and  may  even  prove  fatal,  by  serving  as  a starting  point  for  erysipelas 
in  some  unhealthy  constitutions,  or  by  giving  rise  to  intense  irritation  from 
the  multiplicity  of  the  stings,  as  when  bees  in  great  numbers  swarm  upon  and 
sting  a person  ; or  they  may  be  dangerous  in  consequence  of  the  nature  of  the 
part  that  is  stung,  as  the  eye,  or  the  interior  of  the  mouth,  or  phaivnx,  as 
has  happened  from  swallowing  a bee  in  a piece  of  honeycomb.  Mosquito-bites 
are  peculiarly  irritating,  and,  when  numerous,  poison  the  blood,  producing 
nervous  depression  and  great  febrile  irritation.  The  venom  of  a mosquito  is 
very  powerful,  weight  for  weight  probably  more  so  than  that  of  the  rattlesnake. 
The  bites  of  some  insects,  as  scorpions,  or  the  tarantula  in  Italy,  give  rise  to 
more  serious  and  even  fatal  disturbance.  A peculiar  train  of  nervous  pheno- 
mena is  said  to  follow  the  bite  of  the  tarantula,  hence  called  “ tarantismus ; 
a disease  that  is  generally  stated  to  be  peculiarly  influenced  by  music,  though 

this  has  been  denied  by  Gozzo.  , , 

Treatment.— In  the  treatment  of  stings  of  insects  the  application  of  cooi- 
ino-  lotions  or  of  a cold  poultice,  or  rubbing  the  part  with  olive-oil,  will  be  found 
the  most  useful  means  of  allaying  irritation.  In  some  cases  more  especially  m 
mosquito-bites,  or  the  stings  of  bees  or  wssps , touching  the  part  stang  mth 
strong  liquor  ammonias  or  potassse  gives  relief,  if  applied  at  once.  Tn  the  . ■ 
of  stings  from  wasps  or  bees,  it  should  be  ascertained  that  the  sting  has  n 
been  left  in  the  wound.  If  so,  it  must  be  extracted,  and  the  alkali  applied . 
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Snake-bites  are  seldom  fatal  in  England,  the  viper  or  adder  -not  possessing 
a sufficiently  energetic  poison  to  destroy  a healthy  adult,  though  it  might 
\ possibly  kill  a child  or  a very  weak  and  delicate  person.  Snakes  are  said  to  he 
most  actively  venomous  in  warm  weather  and  during  the  season  of  procreation. 
Their  bites  arc  of  course  most  dangerous  if  inflicted  through  a vein  or  glan- 
dular part,  or  near  the  centre  of  the  circulation,  or  about  the  neck  and  face.  In 
tropical  countries  the  bite  of  the  rattle-snake,  of  the  cobra  di  capello,  the  puff- 
adder,  or  tbe  tobacco-pipe  snake,  is  often  fatal.  The  number  of  persons  who 
are  annually  killed  by  snake-bites  in  those  parts  of  India  alone  from  which 
returns  are  procurable  amounts  to  about  12,000,  or  about  1 in  every  5,000  of 
the  inhabitants  ; and  it  occasionally  happens  even  in  this  country  that  the 
Surgeon  has  an  opportunity  of  seeing  wounds  inflicted  by  these  fearful  reptiles 
in  menageries.  Thus,  Sir  E.  Home  has  recorded  a fatal  case  of  rattle-snake 
bite  occurring  in  England.  A similar  instance  has  been  seen  at  St.  George’s 
Hospital,  and  another  in  Paris,  in  showmen.  The  most  remarkable  case  of 
this  kind  with  which  I am  acquainted  occurred  some  years  ago  at  the  Uni- 
versity College  Hospital,  aud  afforded  an  opportunity,  rare  in  this  country,  of 
witnessing  the  effects  of  the  bite  of  a cobra  di  capello.  The  patient,  a keeper 
at  the  Zoological  Gardens,  was  bitten  in  the  bridge  of  the  nose,  the  poison- 
fang  having  apparently  penetrated  the  angular  vein.  When  brought  to  the 
hospital,  about  half  an  hour  after  the  accident,  he  was  apparently  dying,  being 
unable  to  speak,  swallow,  or  support  himself ; the  pupils  were  dilated,  the  face 
livid,  the  heart’s  action  feeble,  and  he  was  scarcely  conscious.  After  death, 
which  took  place  in  little  more  than  an  hour  from  the  time  of  the  infliction  of 
the  wound,  the  veins  of  the  brain  and  the  cerebral  sinuses  were  found  con- 


gested with  blood,  as  were  also  the  lungs  to  an  immense  extent,  and  the  solid 
abdominal  viscera.  The  right  cavities  of  the  heart  were  loaded  with  dark 


blood,  the  left  being  empty  ; indeed,  the  phenomena  of  asphyxia  were  strik- 
ingly  marked.  In  this  case,  death  would  appear  to  have  resulted  from  the 
poison  paralysing  the  medulla  oblongata,  and  those  portions  of  the  nervous 
system  which  are  concerned  in  carrying  on  respiration,  at  the  same  time  that 
the  blood  was  disorganized  by  the  action  of  the  virus. 

Effects  of  Sxa  re-poison.— The  venom  of  the  cobra  has  been  found  to 
consist  of  an  albuminous  fluid  of  neutral  reaction,  holding  cells  in  suspension. 
It  is  said  to  contain  also  a non-organized  ferment  resembling  ptyaline.  The 
poison  is  secreted  by  a gland  communicating  by  a duct  witli  the  hollow  fang, 
and  so  situated  that  in  the  act  of  biting  it  is  compressed  by  the  muscles  of  the 
jaw  and  the  venom  is  thus  forcibly  ejected  from  the  fang.  When  given  intern- 
ally, or  applied  to  the  conjunctiva,  it  fails  to  kill.  Snake-poison,  when  intro- 
duced into  the  system  through  a bite  or  puncture,  may  prove  injurious  or  kill, 
cither  by  its  primary  and  direct  depressing  influence  on  the  nervous  system, 
somewhat  resembling  that  produced  by  some  narcotic  poisons  ; or,  secondarily, 
m01'e  remotely,  by  exciting  severe  diffuse  inflammation  of  the  areolar 
“°  ' -e  °r  Pai'k'  intensity  of  its  effects  depends  upon  the 

1!i]ecfced’  and  c°nsequently  upon  the  size  and  vigour  of  the  animal 
lrmo-  'in  wound  ; one  that  has  been  compelled  to  bite  frequently  has  no 
fl 1 fi10  desfcructive  Power  which  it  had  when  fresh, 
m-  ri,1<^de  death  occurs  only  when  the  poison  is  either  very  powerful, 

lima  itten  small.  Thus  the  poison  of  the  tobacco-pipe  snake  is  said 
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to  bo  so  virulent,  that  it  will  kill  a full-grown  man  in  less  than  a quarter  of  an 
hour.  The  rattle-snake,  and  the  cobra  di  capello,  will  kill  a small  animal  in 
the  course  of  a few  seconds  ; and  a man,  bitten  some  years  ago  by  a rattle- 
snake in  Paris,  died  in  nine  hours  ; the  cobra-bite  just  related  was  fatal  in 
little  more  than  one  hour;  the  Australian  tiger-snake  will  kill  in  less  than 
twenty-four  hours. 

When  the  snake  is  less  venomous  and  death  is  not  speedy,  the  poison  excites 
diffuse  inflammation  and  suppuration  of  the  areolar  tissue  of  the  limb  bitten. 
This  is  a very  common  consequence  of  the  bite  of  the  viper  in  this  country. 

It  may  occur  also  after  bites  by  the  larger  ophidia.  Thus,  in  the  case  which 
occurred  in  St.  George’s  Hospital,  the  patient  died  on  the  eighteenth  day  after 
the  bite  of  the  rattle-snake,  with  large  abscesses  in  the  arm  and  in  the  axilla, 
and  with  sloughing  of  the  areolar  tissue  of  the  limb. 

The  Symptoms  occurring  after  a poisonous  snake-bite  consist  in  great 
depression  and  prostration  of  the  system,  a feeble  and  intermittent  pulse, 
dilated  pupils,  usually  slight  delirium,  indistinctness  of  speech,  at  times 
complete  aphasia,  speedy  stupor,  insensibility  and  death.  The  pain  is  burning 
and  lancinating,  whilst  the  part  bitten  swells  and  becomes  livid  in  a few  hours ; 
and  if  the  patient  survive  sufficiently  long,  diffuse  inflammation  and  gangrene 
occur  in  its  neighbourhood ; involuntary  evacuations  take  place  ; the  depression 
increases  and  may  eventually  terminate  fatally,  or  end  slowly,  and  after  a 
lapse  of  time,  in  the  recovery  of  the  patient,  whose  health  may  long  suffer 
seriously  from  the  effects  of  the  accident. 

Treatment. — This  is  local  and  general. 

The  Local  Treatment  can  be  fulfilled  with  success  only  when  the  patient 
is  seen  immediately  after  the  accident,  as  the  absorption  of  the  poison  is  very 
rapid.  It  presents  two  great  indications  ; 1,  to  prevent  the  absorption  of  the* 
poison  into  the  system  : and  2,  to  treat  the  diffuse  inflammation  and  sloughing 
that  may  subsequently  occur.  The  first  indication  may  be  fulfilled  by  tj  ing  a 
ligature  so  tightly  round  the  limb  at  a little  distance  above  the  injvu’ed  part,  as 
to  arrest  all  circulation  through  it.  In  this  way  the  absorption  of  the  poison 
may  be  prevented  ; the  wound  should  then  be  freely  cauterized  with  a red-hot 
iron  or  cinder,  or  better  still,  excised,  and  a cupping-glass  applied  over  the 
cut  surface,  so  as  to  withdraw  the  blood  hi  the  neighbourhood  which  may  have 
become  contaminated  by  the  poison.  If  a cupping-glass  be  not  at  hand,  or  if 
the  part  bitten  be  so  situated  as  not  to  admit  of  its  application,  there  can  be 
no  objection  to  the  employment  of  suction  by  the  moutli  after  free  excision  ; 
the  poison  not  being  absorbed  by  an  unbroken  mucous  membrane.  In  using 
suction,  the  mouth  should  be  rinsed  with  brandy.  A plan  sometimes  adopted 
when  the  bite  is  inflicted  while  shooting  in  India  is  to  pinch  the  part  up  and 
cut  it  out  at  once  and  then  to  make  a paste  in  the  wound  with  blood  and  gun- 
powder and  light  it,  by  which  the  raw  surface  is  effectually  cauterized.  With 
the  view  of  lessening  the  swelling,  tension,  and  pain  of  the  limb,  frictions  v ith 
olive  oil  are  said  to  be  advantageous.  After  diffuse  inflammation  has  set  in, 
this  must  be  treated  on  general  principles — by  fomentations  and  free  incision. 

The  Constitutional  Treatment  consists  in  the  early  and  Iree  administia- 
tion  of  the  most  powerful  stimulants,  with  the  view  of  combating  the  depression 
that  exists.  For  this  purpose  brandy,  wine,  ammonia,  or  ether  must  be  freely 
..•ivcn  The  cent  de  luce— which  enjoys  a high  reputation  in  some  tropical 
countries— owes  its  efficacy  to  the  ammonia  which  it  contains.  Should  diowsi- 
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ness  come  on,  the  patient  must  be  made  to  walkabout;  and  artificial  respiration 
with  galvanism  may  be  resorted  to  as  a last  means  of  maintaining  life  until  the 
effects  of  the  stimulants  may  overcome  those  of  the  poison.  Enforced  exercise 
— the  patient  being  made  to  run  for  some  distance  behind  a carriage  driven  at 
a steady  pace — is  another  means  of  keeping  up  the  respiration,  while  the  sweat- 
ing aids  in  the  elimination  of  the  poison.  Large  doses  of  arsenic  have  been 
recommended  as  a kind  of  specific,  and  the  “ Tanjore  pill,”  a celebrated  Indian 
remedy,  owes  its  activity  to  this  mineral ; but  care  must,  of  course,  be  taken 
in  administering  this,  lest  the  remedy  prove  as  fatal  as  the  injury  for  which  it 
is  administered.  Halford,  of  Melbourne,  has  used,  in  cases  of  bite  by  the 
“brown  snake,”  a very  venomous  kind,  whose  bite  is  nearly  always  fatal,  an 
injection  of  strong  solution  of  ammonia,  diluted  with  twice  its  bulk  of  water, 
into  a superficial  vein,  such  as  the  radial.  Fifteen  or  thirty  minims  are  thrown 
in,  and  repeated  according  to  circumstances.  The  effect  is  described  as  im- 
mediate rousing  of  the  patient  from  his  stupor.  Sir  Joseph  Fayrer,  however, 
finds  that  this  remedy  has  no  power  in  cases  of  cobra-bite,  or  as  an  antidote  to 


the  poison  of  Indian  serpents,  whatever  its  efficacy  may  be  in  counteracting  the 
deadly  effects  of  those  of  the  Australian  species.  As  liquor  potassse  decom- 
poses the  virus  into  a sediment  and  supernatant  fluid,  both  of  which  are  in- 
nocuous, it  might  be  supposed  that  it  would  act  as  a true  antidote ; but  it  has 
not  been  found  to  do  so  when  injected  into  the  blood  of  bitten  animals. 

Difficulty  with  respect  to  antidotes  for  snake-poisoning  appears  to  exist  as 
much  in  their  application  as  in  their  discovery.  The  venom  of  a snake  is  at 
once  injected  into  the  blood  of  the  animal  bitten,  is  carried  with  the  circula- 
tion to  the  nervous  centres,  decomposing  the  fluid  that  conveys  it,  so  that  it 
has  the  start  of  any  antidote  that  can  possibly  be  applied  to  prevent  its  direct 
toxic  effects  on  the  system.  It  is  difficult  to  understand  how  an  antidote 
could  act  unless  it  were  injected  into  the  veins  simultaneously  with  the  intro- 
duction of  the  snake-poison  into  the  blood.  Unless  a surgeon  be  at  hand 
prepared  to  do  this  at  the  moment,  as  in  the  case  of  an  animal  bitten  for 
experiment,  the  time  lost  would  probably  render  the  counteraction  of  the 
poison  impossible.  It  is  evident  that  drugs  or  substances  swallowed  with  the 

acfclDg  as  antidotes  could  not  be  absorbed  from  the  stomach  in  time 
to  be  efficacious. 

There  is  indeed  nothing  to  be  done  but  to  endeavour  to  keep  the  patient 

alive,  by  the  administration  of  stimulants,  until  the  toxic  effects  of  the  poison 
wear  ott.  1 


BITES  OF  RABID  ANIMALS:  HYDROPHOBIA. 

a-flf* 0f  IU'd  r*  gh’e  1,ise  t0  the  » much  and  so  justly  dreaded, 

butforfcunateiy  seldom  seen  m man  in  this  country,  Hydrophobia.  ‘ 

ami  InrtT86  Cann°fc  ?riginate  de  novo  in  man>  but  occurs  in  him  invariably, 
of  thf  ™ e-  01Vei'  ,a™“  8 most  “mnionly,  as  the  result  of  inoculation.  Animals 
wolf  tS  U J fch nc  species  arc  most  subject  to  it ; especially  the  dog,  the 
affected  wif-p’n  i°  'lac  va  j and  oafc-  The  horse,  ass,  cow,  or  pig  may  be 
believe  bom  ' m°jU  atl0.11  ^rom  bite  of  a rabid  animal.  It  has  not,  I 
Does  rnhirxt  r.  0 lscjTe^  m b’ons  or  tigers,  or  in  the  larger  feline  animals, 
most  vetprin  01l8inate  denovo  in  animals  ? Sir  Thomas  Watson  says  not ; 

result  of  inocffiatione°nifaif  of.°S[lion  fchafc  ifc  docs  nofc,  but  is  invariably  the 
vot  • If  it  e\ei  does  arise  spontaneously,  its  causes  are  very 
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obscure.  But  it  certainly  appears  to  be  subject  to  epidemic  variations.  In 
some  years  hydrophobia  is  never  heard  of— in  others  it  is  very  rile.  Hydro- 
phobia has  followed  the  bite  of  an  animal  that  has. shown  no  signs  of  rabies— 
one  of  those  many  inexplicable  occurrences  in  this  singular  disease.  It  has  been  ( 
attributed  to  the  influence  of  season,  being  most  common  in  the  early  spring 
months  ; thus  Eckel  found  it  most  common  in  dogs  in  February  and  May. 
Want  of  water,  sudden  changes  from  heat  to  cold,  bad  food,  and  unsatisfied 
sexual  desire,  have  also  each  been  assigned  as  the  cause  of  its  occurrence  in 
animals.  When  we  inquire  into  the  operation  of  these  alleged  causes,  we 
fail  to  discover  any  direct  and  positive  connection  between  any  one  of  them  and 
rabies.  With  regard  to  the  influence  of  heat  and  want,  of  water,  it  would 
appear  that  in  those  countries  in  which  animals  of  the  canine  and  feline  races 
are  most  exposed  to  these  conditions,  hydrophobia  is  unknown,  lima i Mr. 
Donovan,  who  has  resided  and  travelled  for  many  years  m Central  Africa, 
informs  me  that,  in  the  deserts  of  that  country,  where  water  is  so  scarce  that 
man  and  beast  often  die  of  thirst,  lions  are  always  to  be  found  and  aie 
occasionally  seen  going  about  in  families,  whilst  hyaenas,  jackals, and  ^ d°gs 
are  most  numerous,  and  yet  hydrophobia  is  unknown.  Barrow XSoMa 
and  observant  traveller,  makes  a similar  statement,  viz., 
cannot  proceed  from  thirst  and  heat,  as  it  is  unknown  m Egypt,  the  West 
India  Islands,  and  some  other  tropical  parts.  The  theory  of  hydiopho  na 
arising  from  ungratified  sexual  desire  appears  to  be  equally  untenable  It  u 
not  uncommon  in  Africa,  Mr.  Donovan  says,  for  wolves,  jackals  and  wild  0oa 
to  prowl  about  mad  with  heat ; and  in  this  state  they  are  moat  *“8^  “ 
much  so  that  domesticated  dogs  instinctively  shun  them,  but.  theie  is  no 
evidence  of  their  ever  having  communicated  hydrophobia.  Having  been  to 
Ha  Tbitches  were  allowed  in  Sark,  I wrote  to  Dr.  Cockridge  of  than  Island 
to  inquire  if  this  were  the  fact,  and  if  so,  whether  hydrophobia  were  preva- 
lent there  He  informed  me  that  there  were  no  bitches  m the  island,  and 
that  dogs  were  very  numerous,  but  that  no  case  of  hydrophobia  had,  to  his 
knowledge  ever  occurred  there,  and  that  the  clergyman,  who  had  bad  tlmty 
Weiafience  of  the  island,  had  never  heard  of  a case  of  that  disease 
p)oo-s  more  frequently  become  rabid  than  bitches;  thus  of  a hundred  and 

forty-one  cies1  collected  by  Eckel  only  fifteen  occurred  » 

amongst  dogs  it  is  most  common  m those  of  a mongrel  bleed,  seldom  aflectmg 

or  frorr’raw  surface,  as  a crack  in  the  Bp,  being  bfed  by 

the  rabies,  but  in  whom  the  characteristic  symptoms  have  l ot  devdoptd  e 

selves.  But  it  is  important  to  know  that  the  bite  of  » 1 * 

means  certain  to  occasion  hydrophobia , m a , ■ ^ xlius 

who  are  bitten  by  animals  in  a state  of  rab.es  do  not  “e  the  “sease.  u» 
Hunter  and  Vaughan  (Halford)  state  that  on l y one  °"  . ■ f bjj 

who  are  bitten  by  rabid  dogs  becomes o7a  , nd  dm,  B Wat  on  states  that  of 
wolf  is  far  more  dangerous  than  that  of  a mart  The  bifce  0f  a 

114  persons  bitten  by  rabid  wives.  6<jfccc  o } - .g  t]mt  fche  dog 
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at  naked  parts  of  the  body,  as  the  face  or  throat ; hence  the  greater  danger  of 
their  bites.  There  is  this  important  difference  between  the  poisonous  im- 
pregnation of  the  wound  by  the  bite  of  a rabid  dog  and  of  a snake.  In  the 
case  of  the  dog  the  poison  is  only  adherent  to  the  tooth,  and  hence,  if  this  be 
wiped  in  its  passage  through  clothing,  the  bite  is  rendered  innocuous.  In  the 
case  of  the  snake,  the  poison  is  projected  through  the  hollow  fang,  and  hence, 
wherever  that  enters,  however  cleanly  its  exterior  may  be  wiped,  this  drop  of 
poison  is  injected  into  the  parts  at  the  extreme  point  of  penetration.  A snake 
that  bites  through  a gaiter  or  glove,  would,  therefore,  inflict  as  deadly  a wound 
as  if  the  unprotected  foot  or  hand  were  struck  by  the  fang  ; whereas  the  tooth 
of  the  rabid  dog  would  be  wiped,  and  the  bite  be  harmless.  But  making  all 
allowance  for  the  mechanical  action  of  clothing  in  preventing  inoculation  of 
the  part  bitten,  there  is,  I think,  good  reason  to  believe  that  there  is  a great 
difference  in  the  susceptibility  of  different  individuals  to  the  poison  of  rabies. 
For  it  is  an  undoubted  fact  that  veterinary  Surgeons  and  others  have  often 
been  bitten  on  an  uncovered  hand  by  rabid  dogs,  and  yet  have  escaped  the 
disease.  Elliotson  mentions  the  cases  of  two  sisters  who  were  both  bitten 
in  the  face  by  the  same  rabid  dog ; the  first  escaped — the  second  died  of 
hydrophobia.  White,  of  Brighton,  disbelieving  in  the  contagion  of  the 
disease,  inoculated  himself  with  the  saliva  of  a rabid  dog  with  impunity. 

It  is  not  only  the  saliva  and  mucus  of  the  mouth  that  is  infective. 
Pasteur  has  shown  that  the  blood  and  the  substance  of  organs,  as  of  the  brain 
and  medulla  oblongata,  when  inoculated  produce  the  disease. 


Rabies  differs  from  most  other  specific  diseases  in  the  length  of  time  that 
the.  poison  may  lie  dormant  without  giving  rise  to  any  symptoms.  This 
period  is  veiy  variously  estimated  by  different  writers.  It  is  now  generally 
believed  to  extend  only  to  a few  weeks.  Elliotson  says  that  the  average  time 
that  elapses  between  the  injury  and  the  symptoms  is  from  six  weeks  to  three 
months.  In  the  case  of  the  Duke  of  Richmond,  who  was  bitten  whilst 
separating  a tame  fox  and  a dog  that  were  quarrelling,  (it  is  doubtful  by  which 
animal  the  bite  was  inflicted)  the  disease  did  not  develop  itself  until  between 
six  and  seven  weeks  after  the  injury.  Meade  lias  related  the.  ™Se  nf  o ww 


in  coming  to  a 


f rabies  in  a dog  are  derived  almost  entirely 
in  its  demeanour ; consequently,  although 
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they  may  be  too  trifling  to  be  noticed  by  a casual  observer,  they  arc  foitunutely 
sufficiently  striking  to  arrest  the  attention  of  any  one  who  is  about  a dog,  and 
is  familiar  with  its  habits  and  individual  peculiarities. 

“A  dog  about  to  become  rabid  loses  its  natural  liveliness.  It  mopes  about  , 
as  if  preoccupied  or  apprehensive,  and  seeks  to  withdraw  into  dark  corners. 
From  the  first  there  is  usually  a foreshadowing  of  that  most  constant  symptom 
of  the  disease — depraved  appetite.  Mad  dogs  devour  not  only  filth  and 
rubbish  of  every  kind  with  avidity,  but  even  their  own  excrement— often  im- 
mediately after  it  has  been  passed.  Indications  of  this  tendency  appear  early, 
and  are  more  than  suspicious. 

“ Along  with  this  peculiarity  of  behaviour  it  is  of  equal  importance  to  notice 
that  an  infected  dog,  from  the  first,  snaps  at  other  dogs  without  provocation. 
This  snappishness  in  most  dogs  is  very  striking.  If  a dog  previously  known 
to  have  no  such  habit,  snaps  indiscriminately  at  the  first  dog  it  meets  in  the 

yard  or  in  the  street,  it  is  probably  not  safe. 

“ So  far  I have  had  in  mind  chiefly  what  is  to  be  observed  m dogs  tied  up  or  * 
at  home  A dog  which  is  at  large  is  also  to  be  recognized  as  in  a dangerous 
state  by  its  demeanour.  A healthy  dog  in  its  progress  along  a street  or  else- 
where shows  at  every  step  that  its  attention  is  awake  to  the  sights  and  sounds 
which  it  encounters.  The  rabid  dog,  on  the  contrary,  goes  sullenly  and  un- 
observantly  forwards,  and  is  not  diverted  by  objects  obviously  likely  to  attiacc 
it  This  statement,  however,  is  subject  to  the  important  exception  already 
referred  to,  that  it  is  excited  both  by  the  sight  and  sound  of  an  animal  of  its 


“ Of  the  symptoms  which  accompany  the  final  stage  of  the  disease,  the  most 
important  and  characteristic  are  those  which  relate  to  the  organs  m which  it 
localizes  itself-the  mouth  and  throat.  Attention  is  often  drawn  to  the  con- 
dition of  the  mouth  in  an  animal  supposed  to  be  healthy,  by  the  obsenatio 
that  it  tries  to  scratch  the  corners  of  its  mouth,  as  if  attempting  to  get  rid  of 
the  ropy  mucus  which  is  seen  to  be  discharged  from  it.  In  dogs  that  are  tied 
up  it  is  noticeable  that  the  bark  has  entirely  lost  its  ring,  and  acquires  a 
peculiar  hoarseness,  which  can  be  recognized  even  by  the  most  unobservant! 
As  the  disease  progresses  the  discharge  increases,  the  lower  jaw  hangs  “ 
paralysed,  and  the  animal  has  evident  difficulty  in  swaUowmg.  Along 
this  there  is  often  loss  of  power  in  the  hind  limbs.  If  now  the  dog  be  watched, 
the  peculiarities  of  behaviour  which  have  been  already  noticed  are  scon  to 
present  themselves  in  a much  more  marked  degree  than  before.  It  is  observed, 
first,  that  it  is  subject  to  paroxysms  of  excitement  m which  it  ma  s 
repeated  efforts  to  bite  or  gnaw  all  objects  (such  as  woodvoik  st  c , ;) 

within  its  reach,  while  at  the  same  time  it  continues  to  exhibit  the  tenden  . 
already  mentioned  to  devour  its  own  excrement ; and,  secondly  c c J 

the  remissions,  its  excitement  is  at  once  renewed  by  the  sight  01  sound 


”utrnlgi)e  well  to  note  that  the  disease  occurs  at  all  seasons,  that  the  J 
do,  copies  to  recognise  its  master  and  to  manifest  pleasure  when  bud* 
spoken  to,  that  it  does  not  shun  water,  and  that  m many  cases  c ^ 
last  that  wild  fury  which  is  commonly  supposed  to  belong  to  the  disease, 

^S^wptows7 ixllAN.— The  wound  has  generally  cicatrized  long  before  any 
symptoms  of  hydrophobia  declare  themselves  j and  no  peculiar  appearance  is 
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presented  by  the  scar.  Shooting  pains,  twitching  and  itching  sensations  have, 
however,  occasionally  been  experienced  in  the  site  of  the  wound  before  the 
supervention  of  the  attack. 

The  symptoms  are  usually  ushered  in  for  two  or  three  days  (according  to 
Perry  for  five  or  six)  by  some  antecedent  phenomena,  consisting  of  giddiness, 
chills  and  heats,  and  a general  feeling  of  discomfort.  In  some  cases  vesicles 
under  the  tongue  have  been  observed.  The  more  special  symptoms  never 
manifest  themselves  until  the  disease  is  fairly  established  ; they  consist  essen- 
tially in  violent  and  repeated  convulsive  movements  of  a reflex  character, 
induced  by  various  external  influences  acting  on  the  surface  of  the  body  or  on 
the  fauces,  or  by  mental  impressions  ; and  they  speedily  end  in  exhaustion  and 
death. 

The  special  symptoms  are  referable  to  an  excessive  irritability  . of  the 
medulla  and  upper  part  of  the  cord,  in  consequence  of  which  the  slightest 
afferent  impulse  causes  a wide-spreading  and  violent  reflex  spasm  of  the 
muscles  of  deglutition  and  respiration,  and  of  those  of  the  neck  and  sometimes 
of  the  jaw  and  tongue.  At  the  same  time  there  is  considerable  mental  dis- 
turbance, chiefly  assuming  the  form  of  excessive  terror  and  agitation. 

The  Excessive  Irritability  of  the  Medulla  and  upper  part  of  the 
Spinal  Cord  is  shown  first  by  the  very  slight  nature  of  the  afferent  impulses 
which  are  sufficient  to  cause  a reflex  spasm.  A blast  of  cold  air,  the  rustling  of 
the  bed-clothes,  the  slightest  touch  of  or  movement  on  the  skin,  will  bring  on 
convulsions.  As  the  disease  advances,  stimulation  of  the  nerves  of  special  sense 
produces  the  same  effect ; so  that  a sudden  flash  of  light  before  the  eyes,  as  the 
reflection  of  the  sun  from  a looking-glass,  or  a sudden  noise,  as  the  slamming 
of  a door,  will  produce  a spasm.  Mental  impressions  even  may  cause  the 
same  result.  The  noise  produced  by  liquids  being  poured  from  one  vessel  to 
another  is  peculiarly  distressing  to  the  patient  ; and  Elliotson  mentions  a case 
iu  which  a.  patient  with  hydrophobia  was  thrown  into  violent  agitation  by 
hearing  the  dresser  who  sat  up  with  him  void  urine.  The  sufferings  and  con- 
vulsions that  patients  experience  when  they  attempt  to  drink  are  owing  to  the 
same  cause.  The  normal  reflex  contraction  of  the  muscles  of  deglutition  that 
occurs  in  swallowing  becomes  spasmodic,  and  spreads  widely  to  other  muscles, 
ending  in  a general  convulsion,  and  the  recollection  of  these  sufferings  makes 
them  afraid  to  repeat  the  attempt ; hence  the  fear  of  liquids  from  which  the 
disease  derives  its  name. 

In  the  earlier  stages  of  the  disease  the  spasm  affects  chiefly  the  muscles  of 
deglutition  and  respiration  ; a catch  in  the  breathing,  resembling  what  often 
occurs  when  a person  goes  into  a cold  bath,  is  met  with  as  one  of  the  earliest 
symptoms,  taking  place  in  the  midst  of  conversation,  and  before  the  patient’s 
mind  is  directed  to  the  nature  of  the  disease.  This  catch  is  due  to  the 
spasmodic  descent  of  the  diaphragm,  and  gives  rise  to  severe  pain  at  the  pit  of 
the  stomach,  or  to  a feeling  of  suffocation.  In  consequence  of  this  spasm  of 
t e diaphragm,  the  patient  makes  from  time  to  time  a loud  hiccuping  noise, 
v uch  has  been  likened  to  the  bark  of  a dog.  As  the  disease  advances  the 
spasms  extend  more  widely,  and  increase  in  violence.  The  extraordinary 
muscles  of  respiration  and  those  of  the  neck  and  jaw  arc  thrown  into  violent 
spasms,  and  the  convulsions  may  extend  even  more  widely.  The  laryngeal 
muse  cs  also  become  affected,  and  spasm  of  the  glottis  is  not  an  uncommon 
moc  e o death.  Towards  the  end  of  the  case  the  spasms  may  occur  without 
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any  recognizable  external  stimulus,  but  just  before  death  they  may  entirely 
cease. 

From  an  early  stage  of  the  case  there  is  an  abundant  viscid  secretion  from 
the  mouth  and  fauces,  which  the  patient  finds  great  difficulty  in  expectorating, 
often  trying  to  pull  it  out  with  the  fingers ; and  children  may  hi  this  way 
scratch  and  tear  the  skin  of  the  lips  and  nose. 

One  of  the  earliest  symptoms,  and  one  of  the  most  persistent,  is  extreme 
Mental  Agitation  and  Terror,  a vague  sense  of  dread  and  horror  at  the  im- 
pending fate.  Spectral  illusions  sometimes  occur,  the  patient  supposing  himself 
to  be  surrounded  by  animals,  by  horrid  forms,  or  by  gaping,  ghastly,  and 
grinning  countenances,  by  flies  or  wasps.  The  first  symptom  in  the  Duke  of 
Richmond’s  case  was,  that  he  fancied  some  poplar-trees  opposite  his  bedroom- 
window  to  be  men  looking  in.  These  delusions  may  alternate  with  fits  of 
delirium,  terror,  and  frenzy.  In  these  it  is  said  that  the  patient  barks  like  a 
dog,  and  endeavours  to  bite  ; but  this  is  a popular  error  the  pretended  bark 
is  merely  the  catch  in  breathing,  and  the  attempt  to  bite  is  nothing  but  mo\  e- 
ments  of  the  tongue  and  mouth  induced  by  the  viscid  and  ropy  saliva. 

The  temperature  is  not  usually  very  high,  not  much  over  100°  F.  Albumen 
and  sugar  have  been  found  in  the  urine  by  F.  A.  Southern,  the  sugar  doubt- 
less depending  on  irritation  of  the  medulla  oblongata. 

Duration  and  Termination. — The  disease  may  prove  fatal  in  four -ami- 
twenty  horns,  or  life  may  be  prolonged  for  six  or  seven  days  ; death  generally 
occurring  from  the  second  to  the  fourth  day,  apparently  from  exhaustion.. 

Death  may  occur  in  various  ways,  from  coma,  from  spasm  of  the  glottis  01 

from  exhaustion.  . , 

Occasionally  the  symptoms  subside  completely  before  death  ; the  increased 

sensibility  of  the  surface  disappearing,  the  mental  agitation  or  delusion  being 
removed,  and  deglutition  and  respiration  being  quietly  performed.  Thus, 
Latham  relates  the  case  of  a man  labouring  under  this  disease,  who  sat  up 
quietly  in  bed  and  drank  a pint  of  porter  half  an  hour  before  he  died.  In 
these  cases  the  pulse  gradually  becomes  slower  and  slower,  and  finally  ceases 
to  beat.  This  mode  of  death  is  not  exhaustion,  but  is  due  to  a destructive 

change  in  the  cardiac  centre  in  the  medulla. 

Prognosis. — I am  not  acquainted  with  any  case  of  recovery  from  hydio- 
nhobia,  after  the  disease  has  fairly  set  in.  It  cannot,  however,  be  pronounced 
absolutely  and  inevitably  fatal;  for  Radcliffe  states  that,  ot  109  authentic 


cases,  recovery  took  place  in  14.  . . 

Pathology.— The  appearances  which  are  found  after  death  m undoubted 
cases  of  hydrophobia  are  such  as  to  harmonize  with  the  symptoms  during  li  e. 
The  most  definite  and  characteristic  change  is  found  in  the  lower  part  ot  t le 
medulla,  “ most  intense  in  the  hypo-glossal,  glosso-pharyngeal  and  vagal  nuclei 
and  their  neighbourhood.”  Gowers  found  the  changes  identical  and  so  clear  y 
marked,  that  the  nature  of  the  affection  could  have  been  recognized  from  the 
post-mortem  appearance  alone  in  seven  out  of  eight  cases  he  examine  . 
Nothing  is  visible  to  the  naked  eye,  but  the  microscope  shows  ante-moi  e 
clots  in  some  of  the  minute  vessels  and  the  perivascular  spaces  m the  a ec 
region  crowded  with  leucocytes.  In  the  regions  in  which  the  disease  is 
most  advanced,  the  leucocytes  pass  beyond  the  lymphatic  spaces  and  im  :u  c 
the  tissues  of  the  medulla,  sometimes  being  so  closely  packed  as  to  « 
the  normal  structures  in  minute  spots.  The  only  change  m the  nerve 
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elements  is  slight  granular  degeneration.  The  appearances  are,  m short, 
merely  those  of  inflammation  of  the  affected  region.  These  appearances  were 
very  marked  in  a case  which  occurred  under  my  care  in  University  College 
Hospital  in  1871.  Benedikt,  and  others,  have  found  identical  changes  in 
the  dog.  Taking  the  post-mortem  appearances  and  the  symptoms  together, 
it  would  seem  probable  that  the  essential  feature  of  the  disease  is  an  infective 
inflammation,  the  source  of  irritation  coming  from  within  the  vessels.  The 
first  sign  of  damage  to  the  nerve-elements  is  their  loss  of  resistance,  and  the 
occurrence  of  violent  and  irregular  action  from  slight  causes.  If  the  patient 
does  not  perish  at  an  early  stage  from  exhaustion,  damage  of  the  nervous  tissue 
progresses  till  the  latter  comes  to  respond  more  feebly  than  natural  to  the 
different  impulses  it  receives  ; this  corresponds  to  the  period  of  calm  before 
death  that  so  frequently  occurs.  Finally,  it  becomes  incapable  of  performing 
its  functions,  and  the  heart  ceases  to  beat.  Coats  states  that  he  has  found  in 
addition  to  the  congestion  of  the  fauces  always  met  with,  actual  infiltration  of 
the  salivary  glands  with  leucocytes.  Beyond  these  no  definite  appearances  are 
met  with.  What  the  nature  of  the  poison  is,  and  why  it  should  lie  so  long  latent 
and  finally  attack  a limited  portion  of  the  central  nervous  system,  are  questions 
which  it  is  at  present  beyond  our  power  to  answer.  That  the  poison  inoculated 
locally  multiplies  in  the  system  and  infects  the  whole  body  can  scarcely  be 
doubted,  as  experiments  have  shown  that  the  disease  can  be  communicated 
from  man  to  dogs  by  the  blood.  Hydrophobia,  therefore,  most  nearly  resembles 
an  acute  specific  disease,  the  period  of  incubation  being  however  longer  than 
in  any  other  known  infective  process.  The  fact  of  its  being  communicable 
solely  by  inoculation,  would  not  exclude  it  from  that  class  of  affections. 
Hydrophobia  is  not  in  reality  more  extraordinary  than  such  a disease  as 
mumps,  in  which  a period  of  perfect  health,  lasting  for  three  weeks,  intervenes 
between  infection  and  the  appearance  of  a local  acute  inflammation  attacking 
the  parotid  gland.  The  nature  of  the  poison  has  not  yet  been  ascertained. 
The  efforts  to  discover  a specific  microscopic  organism  in  the  saliva  and  blood 
of  rabid  animals  cannot  as  yet  be  said  to  have  been  successful. 

Treatment. — This  must  be  principally  preventive  and  palliative.  We  can- 
not speak  of  curative  treatment  of  hydrophobia ; for,  after  the  disease  has  once 
set  in,  the  utmost  that  can  be  done  will  not  accomplish  more  than  to  lessen  the 
patient  s sufferings,  and  stay  for  a few  hours  the  almost  inevitably  fatal 
termination. 

When  a person  is  bitten  by  a rabid  dog,  or  even  by  one  that  is  reasonably 
i supposed  to  be  so,  the  Surgeon  should  always  adopt  energetic  means  to  save 
the  patient  from  the  invasion  of  so  fatal  a disease.  In  having  recourse 
to  preventive  treatment,  it  should  be  borne  in  mind  that  the  larger  pro- 
portion of  persons  actually  bitten  by  rabid  animals  do  not  fall  victims  to 
hydrophobia  ; the  probability  of  the  occurrence  of  the  disease  depending  partly 
upon  the  animal  that  bites,  and  partly  upon  whether  the  bite  is  inflicted  on  the 
11a  e oi  on  the  clothed  part  of  the  body,  and  possibly  also  on  individual  sus- 
cep  i i lty  to  the  disease,  as  has  already  been  stated.  It  is  in  consequence  of 
1 ProP°i’tion  of  persons  taking  the  disease  out  of  the  total  number 

n on,  lat  so  many  popular  remedies  and  superstitions  have  obtained  an  un- 
merited reputation  for  preventing  the  disease. 

s soon  as  possible  after  the  bite  has  been  inflicted,  a string  or  bandage  of 
some  nn  s muld  if  possible  be  applied  on  the  proximal  side  of  the  wound,  so 
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as  to  arrest  the  circulation.  Suction  is  commonly  recommended,  and  would 
be  almost  instinctively  practised ; but  it  is  not  altogether  devoid  of  danger, 
as  there  is  reason  to  believe  that  inoculation  may  take  place  through  the 
mucous  membrane  of  the  mouth,  and  would  certainly  occur  if  there  were  any 
crack  or  abrasiou.  The  only  preventive  means  that  can  be  trusted  by  a 
Surgeon,  are  excision  and  caustic. 

Excision  of  the  part  bitten  should  be  carefully  and  freely  performed,  no  half 
measures  being  had  recourse  to.  Hence  it  is  better  to  remove  too  much  of  a 
comparatively  unimportant  tissue  or  part,  than  to  allow  the  sufferer  to  run  any 
risk  of  falling  a victim  to  the  fatal  disease.  In  order  to  excise  every  part  that 
has  been  touched  by  the  tooth,  the  Surgeon,  after  washing  the  wound  and  con- 
tiguous surface  with  strong  carbolic-acid-lotion,  should  make  a circle  with  ink, 
or  tincture  of  iodine,  completely  round  the  injured  part.  He  must  then  pass 
a probe  to  the  bottom  of  the  wound,  and  excise  the  whole  by  scooping  out  a 
conical  piece  of  the  tissues,  taking  care  to  go  beyond  the  furthest  limit  to  which 
the  probe  is  passed.  If  there  be  any  doubt  of  the  removal  of  the  whole  of  the 
injured  parts,  potassa  fusa  should  be  applied.  If  the  lip  be  bitten  through,  a 
portion  should  be  cut  out,  and  the  wound  brought  together,  as  in  hare-lip 
operations  ; if  a finger  be  injured,  it  should  be  amputated.  A\  hen  the  wound 
is  so  situated  that  excision  cannot  readily  be  performed,  potassa  fusa,  or  strong 
nitric  acid,  or  nitrate  of  silver,  as  recommended  by  Youatt,  should  be  freelj 
applied  to  every  corner  of  it.  Of  these  various  caustics  nitric  acid  is  the  best, 
as  it  penetrates  most  easily  into  all  the  crannies  of  the  wound.  If  the  v,  ound 
have  already  cicatrized,  the  bitten  part  should  be  excised  at  any  time  after  the 
injury,  provided  the  dog  is  known  to  have  been  mad,  or  to  have  become  so 
afterwards  ; for  it  is  not  impossible  that,  in  the  cases  in  w hich  the  disease  lias 
occurred  at  a remote  period,  it  has  been  dependent  upon,  or  connected  w itli, 
some  peculiar  action  set  up  in  the  wound,  which  might  possibly  be  a veiled  b) 
the  removal  of  the  cicatrix. 

I forbear  to  speak  of  any  other  means  of  constitutional  pre\  enti\  e treatment, 
as  I consider  them  utterly  undeserving  of  confidence. 

After  the  disease  has  once  set  in,  nothing  can  be  done  but  to  palliate 
symptoms  and  to  prolong  life.  Every  possible  remedy  that  the  ingenuity  of 
man  could  devise,  from  warm  water  to  viper-  and  ticuna-poison,  has  been 
tried,  and  been  found  utterly  useless. 

But,  although  no  treatment  hitherto  tried  has  been  successful  in  cm  mg, 
much  may  be  done  to  mitigate  the  sufferings  induced  by  this  horrible  disease. 
With  this  view,  all  source  of  external  irritation,  whether  physical  01  mentu  , 
should  be  removed.  The  patient  should  be  placed  in  a darkened  and  noise- 
less room,  and  not  subjected  to  the  intrusive  curiosity  ol  strangeis  ; ant  t it 
bed  should  be  surrounded  by  gauze  curtains  or  screens,  so  as  to  pievent  tic 
disturbing  influence  even  of  a draught  of  cold  air  blowing  on  the  sui  ace. 
Chloroform  may  be  administered  by  inhalation,  or  chloral  injected  su  >eu- 
taneously  in  10  to  15  grains  doses  every  second  or  third  hour,  in  order  toca  in 
the  violence  of  the  spasms  and  to  procure  sleep,  but  care  must  lie  taken  not  to 
push  it  too  far  lest  coma  result. 

The  hot  air  or  vapour  bath  often  affords  great  temporary  relief,  am 
diminishes  in  a marked  manner  the  violence  of  the  spasms.  , 

The  subcutaneous  injection  of  curare  has  been  strongly  recommendci  ) 
some,  and  doubtful  cases  of  cure  by  its  means  reported.  1 he  dose  is  from  c 
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J.ch  to  jth  of  a grain  every  third  hour.  This  powerful  drug  undoubtedly  para- 
lyzes the  voluntary  muscles,  and  may  thus  arrest  the  spasms.  But  its  use  is 
attended  by  a special  danger — viz.,  that  of  paralyzing  the  muscles  of  respira- 
tion, and  thus  asphyxiating  the  patient ; and,  indeed,  by  it,  and  by  similar 
means,  we  but  treat  a symptom,  and  do  not  attack  the  real  disease.  Still, 
the  mitigation  of  so  painful  a symptom  as  repeated  spasms  is  a great  comfort 
to  the  patient,  and  smooths  the  way  to  the  grave — hence  the  use  of  it,  and  of 
other  sedatives  is  justifiable.  Tracheotomy  has  been  recommended  by  some  in 
order  to  avert  death  by  spasm  of  the  glottis.  But  what  possible  good  can 
result  from  preventing  death  by  this  cause  when  it  is  impending  from  another  ? 
What  advantage  can  there  be  in  submitting  a patient  to  tracheotomy  when  he 
is  about  to  die  from  coma  or  exhaustion  ? Lastly,  the  Surgeon  must  bear 
in  mind  that  he  has  to  treat  an  exhausting  disease,  and  that  he  must  conse- 
quently support  the  patient  by  wine,  beef -tea,  and  such  nourishment  as  can  be 
taken. 


MALIGNANT  PUSTULE. 


Malignant  pustule  or  charbon  is  the  name  commonly  given  to  the  affection 
produced  by  the  inoculation,  on  the  cutaneous  surface  in  man,  of  the  virus  of 
the  disease  of  cattle  known  as  splenic  fever,  anthrax,  or  the  quarter-evil. 
Splenic  fever  is  fortunately  rare  amongst  animals  in  this  country,  while  in 
France  and  some  parts  of  Germany  it  occurs  with  considerable  frequency 
amongst  horned  cattle,  horses,  and  sheep.  Malignant  pustule  is  consequently 
also  rare,  being  met  with  chiefly  amongst  workers  in  foreign  hides  or  wools  ; 
on  the  Continent  it  is  common  also  amongst  butchers.  The  virus  has  now 
been  clearly  proved  to  be  a large,  easily  recognizable  microscopic  organism, 
the  bacillus  anthracis.  It  may  find  entrance  into  the  body  in  the  form  of  dust 
by  the  lungs  or  intestines,  and  then  gives  rise  to  a general  disease  running  a 
lapid  and  fatal  course  without  the  formation  of  an  external  centre  of  inflamma- 
tion. This  affection  which  is  known  as  “ woolsorter’s  disease  ” has  lately 
been  brought  prominently  into  notice  by  the  occurrence  of  several  fatal  cases 
at  Bradford  amongst  workmen  engaged  in  sorting  Persian  and  Bokharan 
wools.  Malignant  pustule  assumes  an  importance  quite  out  of  proportion  to 
the  frequency  of  its  occurrence  ; first,  because  of  the  necessity  of  recognizing 
it  early  for  its  successful  treatment ; and  secondly,  because  it  forms  a type 
0 a true  infective  process,  both  local  and  general,  and  its  exact  pathology  is 
better  understood  than  that  of  almost  any  other  similar  disease. 

Symptoms.— The  first  symptom  of  malignant  pustule  is  the  formation  of  a 
small  angry  red  pimple  011  some  exposed  part  of  the  body— either  the  face 
The  Patienfc  b«  conscious  of  having  scratched  or  pricked 

aSl  itt  H1  T Whi0h  the  <*PPe“.  ” fco  'nay  rightly  or  wrongly 

int  “k  1 tlle  P'te™  stl"g  of  “n  "'sect.  The  pimple  is  accompanied  by 
burst  hv  nng,  anc  after  some  hours  a vesicle  forms  on  its  summit,  which  is 
Sell  wl  P -ut  S ""W**  There  now  forms  a distinct  indurated 
the  second  Y'^Yi  ^ °X^0Uf  S 5 at  brsk  # 1S  grey  in  colour,  but  by  the  end  of 
becomes  red  ^ 1 " c®ntral  part  is  black.  The  skill  in  the  neighbourhood 

vesicles  is  “?,««*•  of  «*  patch  a ring  of 

seeds.  Thorn  ,7  le  nub  vKbl;b  vesicles  are  about  the  size  of  mustard 
enlargemeni  JY  ° .°,v?  ^sidorable  swelling  of  the  surrounding  parts  with 
° ic  neighbouring  lymphatic  glands,  and  if  the  pustule  is  seated 
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on  the  arm,  reel  lines  may  run  up  towards  the  axilla.  The  rate  of  progress 
varies  considerably,  but  by  the  fifth  or  sixth  day  the  black  eschar  may  reach 
the  size  of  a florin,  and  the  surrounding  swelling  may  affect  the  whole  side  of 
the  face  or  the  greater  part  of  the  arm.  Beyond  the  itching  there  is  but 
little  pain.  The  constitutional  symptoms  are  not  severe  at  first,  but  by  the 
fourth  or  fifth  day  the  temperature  rises  to  101°  or  102°,  the  pulse  becomes 
quick  and  irregular,  the  tongue  dry,  and  the  patient  suffers  from  headache,  and 
a feeling  of  general  severe  illness.  There  may  be  dyspnoea  or  fainting, 
diarrhoea  and  occasionally  delirium.  If  no  treatment  be  adopted,  the  case 
most  frequently  terminates  fatally  under  a week  from  its  commencement. 
The  whole  process  may,  however,  remain  local  and  cease  by  itself,  the  redness 
subsiding,  the  slough  separating,  and  the  resulting  granulating  sore  healing 
with  considerable  disfigurement.  This  favourable  termination  is,  however, 
of  great  rarity. 

In  some  exceptional  cases,  the  result  of  the.  inoculation  may  be  a widely 
diffused  oedema  without  the  formation  of  a distinct  localized  inflammation. 
This  form  is  rapidly  fatal.  If  the  patient  survive  beyond  three  or  four  days 
eschars  and  pustules  may  form  in  the  swollen  part.  This  form  has  been  de- 
scribed  by  the  French  writers  under  the  name  of  “ malignant  ceclema. 

■ The  internal  form — “ ivoolsorters'  disease ,”  or,  as  it  has  been  called,  antlna- 
cccrnia — belongs  rather  to  the  Physician  than  to  the  Surgeon.  The  disease 
beo-ins  with  a great  sense  of  illness — sometimes  with  a rigor  vomiting,  anc 
headache,  followed  by  high  fever,  marked  dyspnoea,  and  cold  extremities ; 
usually  fatal  collapse  rapidly  ensues.  The  disease  may  assume  a pulmonary 
form,  in  which  the  symptoms  resemble  acute  pneumonia  or  bronchitis  ; or  an 
intestinal  form,  in  which  vomiting  and  purging  are  marked  features.  \ ie 
whole  illness  may  last  under  two  days,  or  may  be  prolonged  to  four  01  v e. 

Woolsorters’ disease  is  extremely  fatal. 

The  diagnosis  of  malignant  pustule  is  not  difficult  when  the  characteristic 
features  are  well  developed.  The  black  eschar,  surrounded  by  vesicles,  around 
which  again  is  a bright  red  zone,  and  the  wide-spreading  oedema  are  character- 
istic. If  there  is  any  doubt,  microscopic  examination  of  the  blood  or  in- 
flammatory exudation  will  clear  up  the  doubt.  , . . , , fllA 

Pathology.— After  death  from  malignant  pustule,  the  body  presents 
aimearances  usually  met  with  in  cases  of  malignant  blood-poisoning.  R,S01'- 
mortis  is  of  short  duration  and  feebly  marked,  there  being  frequently  ear } 
decomposition  and  marked  post-mortem  staining  of  the  tissues.  1 he  blood  is 
durk  in  colour,  and  imperfectly  coagulated,  and  minute  petechuu  and  ex- 
fravasatio^isof  blood  are  found  beneath  the  serous  and  mucous  membrane 
throughout  the. body.  There  is  swelling  of  most  of  the  abdominal  viscera,  bu 
the  snlcen  especially  in  the  lower  animals,  shows  the  greatest  change  , 
stCblack  in  colour,  soft,  on, l sometimes  almost  diffluent ; the  mucous 
membrane  of  tie  stomach  anil  intestines  is  frequently  icddoi  than  no  . , 
anil  may  be  marked  by  hmmorrliagic  patches.  The  lungs  arc  usua  J go  - 

is  bard  and  dry,  and  penetrates  deep* 
into  ttaL, cutaneous  tissue,  but  not  beyond.  The  neighbouring  lymphatic 

ibotion  Of  the  blood  and  of  the 

Vise™  slows  everywhere  the  presence  of  a distinct  microscopic  organism 
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considerable  size— the  bacillus  anthracis  (Fig.  1 22).  This  organism  was  dis- 
covered by  Pollender  as  long  ago  as  1849,  but  its  complete  life-history  and 
its  definite  relation  to  splenic  fever  have  been  but  recently  worked  out  by 
Chauveau,  Davaine,  and  Pasteur  in  France,  Ivoch  in  Germany,  Ewart  and 
Greenfield  in  this  country,  and  a multitude  of  other  observers.  The  bacillus 
anthracis  is  a rod-shaped  organism,  varying  in  length  from  ttsVo  to  1 aVo  °1 
an  inch,  and  of  an  average  breadth  of  about  Thus  in  human  blood 

their  length  may  reach  between  two  and  three  times  the  diameter  of  a red  cor- 
puscle, and  their  width  to  about  one-quarter  of  its  thickness.  By  cultivating 
it  in  suitable  fluids  out  of  the  body  its  mode  of  growth  can  be  observed.  It 
multiplies  when  growing  actively  by  increasing  in  length  till  it  reaches  a 
certain  size,  and  then  dividing  by  fission  at  or  near  its  middle.  When  grow- 
ing in  this  way  the  filament  remains  homogeneous  in  structure  throughout ; it 
is  easily  destroyed  by  exposure  to  a moderate 
degree  of  heat,  by  carbolic  acid,  and  all  other 
chemical  antiseptics.  Under  conditions  less 
favourable  for  this  active  mode  of  growth 
minute  highly  refracting  dots,  which  have  been 
proved  to  be  spores,  are  seen  to  appear  in  the 
protoplasm  of  the  bacillus.  After  this  the 
organism  may  break  up,  leaving7  only  the  spores 
recognizable,  surrounded  by  a little  jelly-like 
material ; or  the  spores  may  be  quite  free,  or 
still  situated  in  very  short  segments  of  the 
original  rods.  It  has  been  proved  by  experiment 
that  under  proper  conditions  these  spores  grow 
into  the  fully-developed  bacilli,  that  they  are 
really  genuine  genus  of  the  fungus.  From  their 
extremely  small  size  it  is  evident  that  if  dried 
they  could  without  difficulty  be  transported 
from  one  place  to  another  as  dust  in  the  air, 
and  it  is,  in  fact,  these  dried  spores  that  serve 
as  the  poison  both  in  malignant  pustule  and  woolsorters’  disease  as  seen 
m this  country.  The  power  of  resistance  of  the  spores  to  injurious  in- 
uences  is  so  great  as  to  render  the  task  of  disinfection  after  splenic  fever 
undoubtedly  difficult.  The  experiments  of  Bobert  Koch  have  shown  that 
Wood  containing  spores  of  the  bacillus  may  be  cbied,  and  allowed  to  even 
putrefy  in  drying,  and  kept  afterwards  for  years  without  losing  its  virulence. 

ie  spores  may  be  exposed  to  a moist  heat  of  212°  F.  for  a very  short  time, 
AU°  a heafc  for  a lon8'er  period,  without  injury.  Alcohol,  glycerine, 
soffit  onS,°lf  °nS  Carb°liC  aGid  (1  t0  20)’  salicylic  acid,  thymol,  and  weak 


Fig.  122. — Bacillus  Anthracis  in  connec- 
tive tissue,  v,  Small  vein,  contain- 
ing bacilli ; be,  Capillaries,  choked 
with  bacilli ; x,  Nuclei  of  cells,  form- 
ing capillary  wall ; n',  Nuclei  of  con- 
nective-tissue-corpuscles ; l,  Small 
amount  of  lymphoid  tissue. 


snlllf-  „ n ttoiu,  uny  11101,  ana  wean 

On  th  °n  Pe,fanfnate  P°^ash,  are  impotent  to  arrest  their  development, 
solution^?  haUC’  freshly  prepared  chlorine-water,  bromine  (2  per  cent, 
or  nenn  bl,cblonde  of  mercury  (1  per  cent,  solution  in  water), 

difficulty  ° tiW,C  ° l’^ash  0>  per  cent,  in  water)  destroy  their  vitality  without 
putrefaction  y!  80  bnr  as  18  at  present  known,  the  ordinary  bacteria  of 

tion  of  snnrp«arU  ? micrococcb  multiply  solely  by  fission,  without  the  forma- 
without  difficult110  C011SC(luently  arc  destroyed  by  heat  and  chemical  antiseptics 

s organism  is  the  actual  cause  of  the  disease  is  proved  by  the  fact 
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that  when  the  bacillus  is  in  the  spore-bearing  stage  it  may  be  washed  with  ' 
distilled  water,  alcohol,  and  ether,  and  then  dried,  and  alter  all  this,  il 
inoculated,  it  is  capable  of  producing  splenic  fever  in  the  animal  experimented 
on.  After  inoculation  it  produces  its  local  effects  probably  by  setting  up 
chemical  changes  of  a fermentative  character  in  the  fluids  of  the  part,  giving 
rise  to  the  production  of  intensely  irritating  products,  which,  by  a process 
analogous  to  cauterization,  cause  inflammation,  and,  soaking  into  the  surround- 
ing lymph-spaces,  give  rise  to  the  spreading  oedema  and  inflammation  beyond 
the  area  in  which  the  organisms  are  actually  growing.  When  the  bacilli  get 
into  the  blood  and  grow  widely  throughout  the  body,  they  are  supposed  to  act 
partly  by  causing  mechanical  obstruction  of  the  capillaries,  and  paitly  by 
robbing  the  blood  of  its  oxygen ; for,  like  all  fungi,  they  absorb  oxygen  and 
excrete  carbonic  acid  during  their  growth.  This  would  account  for  the  dyspnoea  ^ 
and  cyanosis  usually  met  with  before  death  from  malignant  pustule. 

One  more  point  may  be  briefly  noticed.  Pasteur  discovered  the  interesting 
fact  that,  by  cultivating  the  organism  in  a medium  not  well  suited  to  its 
o-rowth,  the  intensity  of  its  virulent  action  becomes  attenuated,  until  after  a 
few  generations  have  been  thus  grown  a degree  of  attenuation  is . reached  111 
which  the  effect  produced  by  inoculation,  although  severe,  is  certain  not  to  be 
fatal ; and  that  after  the  animal  has  suffered  from  the  modified  form  of  the 
disease  it  may  be  inoculated  with  the  unattenuated  virus  without  effect . lne 
analogy  between  this  process  and  vaccination  has  given  a peculiar  interest  to 
Pasteur’s  observations,  and  numerous  observers  have  repeated  his  experiments 
with  the  result  of  generally  confirming  his  observations.  The  subject  is, 


however,  still  incompletely  worked  out. 

In  malignant  pustule  and  splenic  fever  we  have,  therefore,  a disuse  which  i 
is  analogous  to  many  conditions  met  with  in  unhealthy  wounds  There  is  a 
peculiar  local  inflammation,  the  products  of  which  excite  a similar  pi  oces.,  m 
the  parts  with  which  they  come  in  contact ; the  poison  multiplies  m the  living 
tissues  and  is  communicable  from  one  individual  to  another  by  modulation 
or,  under  certain  circumstances,  by  the  air  ; finally  the  whole  system  becom 
affected,  and  grave  blood-changes  occur,  which  are  incompatible  with  hi . 
The  same  conditions  are  met  with  in  many  forms  of  septic  infection 
(septicaemia),  in  some  forms  of  pyaemia,  in  dissection-wounds,  in  sprea  11  g 
Sgrene,  in  diphtheria,  &c.  ; and  in  all  these  affections  microscope 
organisms  of  various  kinds  have  been  seen,  both  m the  discharges  and 
hfthe  blood.  Reasoning  from  analogy  therefore,  one  would  be  mchned 
to  assume  that,  as  in  splenic  fever,  so  in  these  diseases,  the  orjpmsm  " ^ 
immediate  cause  of  the  morbid  process.  In  science,  however,  analog)  can net 
be  accepted  as  proof  ; the  most  it  may  be  allowed  to  do  is  to  suggest  a hypo 
thesis.  The  hypothesis  thus  suggested  has  served  for  some  yearn  p « 
guide  in  all  experimental  inquiries  in  this  class  of  diseases,  and  to > a hv 
extent  also  in  their  treatment,  and  it  may  reasonably  be  hoped  that  lx  fore 

lomr  definite  proof  of  its  truth  will  be  obtained. 

The  Treatment  of  malignant  pustule  must  be  energetic  am  at  110  , < ^ 
measures  arc  likely  to  be  successful.  The  whole  indurated  area  of  the  skm 
"Sd  be  removed  by  the  knife,  and  to  the  raw  surface  thus  left  some  strong 
SS  SSSd  be  applied  , perhaps  the  tat  would  he 
iodine,  which  has  been  shown  by  Koch  to  be  capable  of  dost  . 0 

spores  of  the  bacillus. 
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In  London,  malignant  pustule  has  been  most  frequently  seen  at  Guy’s 
Hospital,  as  the  chief  part  of  the  hide  trade  is  carried  on  in  the  neighbour- 
hood of  that  Institution ; and  during  the  last  ten  years  seventeen  cases  have 
come  under  the  care  of  the  Surgeons.  The  treatment  by  excision  has  been 
employed  in  fifteen  cases,  and  of  these  all  but  two  recovered.  The  favourite 
application  after  excision  has  been  chloride  of  zinc,  either  in  a strong  solution 
or  as  a paste.  Davies- Colley,  who  reports  these  cases  in  the  Transactions 
of  the  Medico- Chirurgical  Society  for  1882,  states  that  “ it  is  very  important  to 
remember  that,  even  after  the  swelling  has  extended  to  a considerable  distance, 
and  the  adjacent  glands  have  been  affected,  and  after  well-marked  symptoms 
of  blood-poisoning  have  developed  themselves,  the  patient  may  be  restored  to 
health  by  the  removal  of  the  indurated  area  of  skin  which  was  primarily 
attacked.” 


GLANDERS. 


Glanders  is  a virulent  disease,  communicable  by  contagion  to  man  from  the 
horse,  ass,  or  mule.  In  spite  of  the  intense  contagiousness  of  the  disease  and 
the  frequency  with  which  it  occurs  among  animals  of  the  equine  race,  it  is 
rarely  met  with  in  man. 

The  poison  of  glanders  gives  rise  to  two  forms  of  disease  in  the  horse,  one 
known  as  glanders  proper  and  the  other  as  farcy. 

Glanders  in  the  Horse  almost  invariably  rims  a chronic  course.  The 
first  symptom  is  a thin  watery  discharge  from  the  nose,  which,  as  the  disease 
progresses,  becomes  viscid  and  tenacious  ; lastly  it  becomes  purulent,  offen- 
sive, and  mixed  with  blood.  The  inflammation  extends  through  the  whole 
nasal  cavity  and  frontal  sinuses,  and  is  accompanied  by  ulceration.  There  is 
also  marked  swelling  of  the  lymphatic  glands  under  the  jaw.  The  disease 
may  exist  for  some  time  without  seriously  impairing  the  health  of  the  animal, 
but  gradually  loss  of  appetite  and  strength,  emaciation,  and  cough  set  in,  and 
death  takes  place  from  exhaustion.  Before  death  the  disease  always  becomes 
complicated  by  the  second  form  or  farcy. 

Farcy  is  characterized  by  swelling  of  the  lymphatic  glands  in  various 
parts  of  the  body,  especially  on  the  inside  of  the  thighs,  and  under  the 
fore  leg.  The  lymphatic  vessels  leading  to  and  from  the  glands  become 
inflamed,  forming  hard,  tender  cords  with  swellings  opposite  the  valves. 
These  form  the  “corded  veins”  and  “farcy-buds”  of  the  farriers.  The 
swellings  opposite  the  valves  enlarge  and  become  adherent  to  the  skin,  and 
finally  ulcerate,  forming  foul  sores.  The  disease  may  at  any  time  become 
complicated  with  acute  glanders.  Acute  glanders  is  merely  a great  exaggera- 
tion of  all  the  symptoms  with  high  fever,  hurried  respiration,  and  cough.'" 

| he  post-mortem  appearances  of  glanders  in  the  horse  arc  a dark  redness 

and  swelling  of  the  pituitary  membrane,  with  numerous  small  white  elevations 

and  patches,  softening  in  the  centre  so  as  to  form  ulcers.  A similar  condition 

ex  one  s to  the  mucous  membrane  ol  the  bronchi.  In  the  lungs  are  numerous 

conso  Mated  patches,  varying  in  size  from  a millet-seed  upwards,  opaque  yellow 

°U1’i ilU  S0^cn,ng  in  the  centre,  sometimes  having  the  appearance  of 

rlpRpriW.J1  ):scessoS-.  With  these  may  be  patches  of  pneumonia.  Gamgce 

colour  fin  n occasiona^y  present  in  the  lungs  large  masses  of  a bluish  white 

Dof-pnliJn, ( au  aceous  appearance,  sometimes  as  big  as  a lien’s  egg.  Sub-serous 
petccnue  are  common. 
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Glanders  • and  Farcy  in  Man  usually  occur  together  and  run  an  acute 
course,  although-  occasionally  they  may  become  chronic.  The  disease  is 
always  communicated  by  inoculation,  usually  into  a scratch  01  other  wound; 
but  cases  have  been  recorded  in  which  it  seemed  to  have  been  communicated 
through  unbroken  mucous  membrane.  The  inoculation  is  followed  by  a 
period  of  incubation,  which  is  said  to  last  a variable  time  fiom  two  da^s  to 
tw0  weeks.  The  invasion  is  marked  by  fever  and  a great  sense  of  illness. 
There  may  be  rigors,  vomiting,  and  diarrhoea.  In  some  cases  there  have  been 
such  severe'  pains  in  the  limbs  that  the  disease  has  been  mistaken  for  rheuma- 
tism. The  seat  of  inoculation  becomes  inflamed,  and  the  nearest  lymphatic 
glands  become  enlarged  and  tender.  Inflamed  lymphatic  vessels,  with  hard 
knots  opposite  the  valves,  may  also  be  present.  At  a period  after  invasion 
varying  from  two  days  to  a week  or  more,  a characteristic  eruption  makes  its 
appearance.  This  consists  at  first  of  red  spots  like  flea-bites,  which  soon 
assume  the  form  of  elevated  yellowish  tubercles  situated  in  the  structure  of 
the  true  skin  or  immediately  beneath  it.  From  their  shot-like  feel  they  ma\ 
at  first  resemble  the  early  stage  of  small-pox  pustules,  but  they  are  not 
umbilicated  and  are  more  deeply  situated,  as  shown  by  Boyd.  They  soon 
soften  forming  minute  abscesses  in  the  cutis  vera,  the  contents  of  which  are 
at  first  haemorrhagic.  They  then  burst,  leaving  small  yellowish  ulcers 
discharging  a thin  purulent  fluid.  With  these  may  be  also  a vesicular  erup- 
tion There  soon  sets  in  an  offensive  discharge  from  the  nose,  at  first  watery, 
but  afterwards  puriform,  and  the  lymphatic  glands  under  the  jaw  enlarge. 
Finally  subcutaneous  abscesses  form  in  various  parts,  which  may  be  ac- 
oomnanied  by  InBinorrhages  into  the  muscles  aud  intermuscular  tissue ; 
imeumonia  or  pleurisy  may  occur  before  death.  Abscesses  may  ae  oun 
in  internal  organs,  as  the  liver  or  lungs.  The  final  stages  resemble  pyamna 
bn  many  respects.  Throughout  the  case  the  constitutional  symptoms  are  of 
Hie  o-ravest  kind.  There  are  great  depression,  high  fever,  delirium,  and  rapid 
emaciation.  In  some  exceptional  cases  the  disease  may  run  a very  chrome 

C°  Diagnosis. The  disease  may  resemble  rheumatism  before  the  eruption 

unnears  but  the  appearance  of  this  soon  clears  up  the  case.  The  eruption,  as 
Xe  stated,  somewhat  resembles  that  of  small-pox,  but  the  general  symptoms 
If  this  disease  are  wanting.  The  history  of  the  association  of  the  patient 
with  slandered  horses  is  an  important  element  in  the  diagnosis. 

Pathology  —The  post-mortem  appearances  are  much  the  same  as  those 
observed  in  the  horse.  There  are  the  usual  signs  of  grave  blood-poisoning— 
rly  decomposition,  excessive  blood-staining  of  the  vessels  and  tissues,  and 
subserous  petechia.  Scattered  points  of  suppuration  are  found  throughout 
the  body  and  sometimes  extensive  hemorrhage  into  the  muscles.  The  mu- 
Src  usually  more  or  less  consolidated  from  pneumonia,  and  contain  yellow 
nodules  softening  in  the  centre,  like  the  so-called  pyenne  abscesses. 

The  nature  of  the  virus  has  been  the  subject  of  much  discussion.  At  the 
l rf  1882  Schultz  and  Lofficr,  two  of  the  assistants  in  Koch  s laboratory  m 
llo  bn  ^discovered  the  presence  if  a bacillus  of  a definite  form  in  all  the  parts 
n n rl  with  the  specific  processes  of  glanders.  This  bacillus  was  cultivated 
tCg tS  out  of  the  body  in  the  serum  of 

inoculated  on  two  healthy  homes.  Both  spe^y  dmd  t * a.Ul  _ 

symptoms  of  glanders.  It  seems,  therefore,  that  this  bacillus  ui  . 
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nccted  with  the  disease  either  as  the  actual  virus  itself  or  as  an  essential  factor 
in  its  production. 

Duration. — The  disease  proves  fatal  usually  in  a .week  or  fortnight,  but 
may  extend  to  a month.  It  occasionally  assumes,  a chronic  form  in  the  human 
subject  and  lasts  for  several  mouths. 

Prognosis. — If  the  disease  assumes  the  acute  form  death  is  almost  certain 
to  follow.  When  it  becomes  more  chronic,  according  to  Durham,  about  half 
recover. 

Treatment. — Beyond  the  general  treatment  of  supporting  the  patient, 
opening  the  abscesses,  and  freely  using  antiseptics  both  for  the  nose  and  the 
local  sores  elsewhere  little  can  be  done.  Those  who  have  care  of  the  case 
must  protect  their  bauds  by  india-rubber  gloves,  if  possible,  while  dressing 
the  sores ; and  all  dressings  or  rags  which  have  become  soiled  with  the  dis- 
charges must  be  immediately  burned. 


WOUNDS  WITH  INOCULATION  OP  DECOMPOSING-  ANIMAL  MATTER,*  AND  THE 
PRODUCT  OP  UNHEALTHY  INFLAMMATIONS. 

The  majority  of  wounds  of  this  character  are  not  dangerous.  Every  student 
of  anatomy  frequently  punctures  and  cuts  himself  in  dissecting,  but  we  rarely 
see  any  ill  effects  from  these  injuries.  In  some  cases,  however,  the  most 
serious  results,  terminating  in  permanently  impaired  health,  or  even  in  death, 
ensue.  The  result  depends  quite  as  much  on  the  state  of  health  of  the  person 
injured,  as  on  the  condition  of  the  body  from  which  the  poison  is  received.  If 
the  health  be  broken  by  any  cause,  whether  excess  of  study  or  dissipation,  or 
over-fatigue  in  professional  work,  very  serious  effects  may  follow,  which  would 
not  occur  if  the  patient  had  the  resisting  power  of  a sound  and  strong  consti- 
tution. Many  persons  are  peculiarly  liable  to  be  injuriously  affected  bv 
exposure  to  septic  influences.  They  suffer  in  various  ways,  as  from  depression 
of  the  nervous  system,  sore  throat,  or  diarrhoea— from  working  in  dissecting  or 
post-mortem  rooms.  The  same  happens  from  exposure  to  the  contaminated 
atmosphere  of  a crowded  hospital-ward,  and  more  especially  to  the  exhalations 
aiismg  from  patients  affected  with  phlegmonous  erysipelas,  pyaemia,  gangrene 
or  other  septic  diseases.  The  susceptibility  is  greatest  in  those  least  frequently 
exposed  to  such  infections.  After  a time  a student  becomes  acclimatized,  and 
those  who  habitually  work  in  such  atmospheres  seem  to  feel  the  evil  influence 
6as  ‘ . ’ , a ^me’  ^e  habit  is  broken,  they  suffer  on  resuming  their  work 

as  much  as  those  exposed  for  the  first  time  to  these  septic  contaminations.  A 
peison  so  suffering  in  health  is  rendered  peculiarly  liable  to  local  or  general  in- 
fection on  the  receipt  of  a dissection-wound.  & 

Causes.— The  deleterious  influence  exercised  by  the  dead  body  human  or 

oVfri;  Vr11’66  CaUSes:  ]’the  ordinary  Irritation 

Specific Kvi  Tf A°n  f Put?d  Matfccr;  01>’  3,  Introduction  of  a 
S , mTU  1 ? 10  ? BtT-  1 tbink  * I«W*.  that  each  of  these 
woiu?a,  f ? d'8tm°t  influence  ; but  the  worst  effects  of  dissection- 

1 That  A'?  0"  10  moou,at1011  of  “ Ptaaliav  a.ul  specific  virus. 

i ®mCtmy  Ksult  from  the  simple  Irritation  of  the 

splinters  of  w„  J ,n  f *“*  that  Matches  or  punctures  with 

, 01  0 101  substances  free  from  an  actual  poison,  give  rise  to 

* See  also  Chapter  XXXI  -Septiotemia. 
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considerable  local  disturbance  in  certain  states  of  the  constitution;  so,  also, 
those  operation-  and  dissection-wounds  which  are  ragged  and  torn,  such  as  are 
made  by  spicula  of  bone  or  the  teeth  of  a saw,  are  peculiarly  troublesome. 

2.  Putrid  Animal  Matter  is  always  irritating,  but,  as  has  before  been 
pointed  out,  putrefaction  cannot  attack  living  tissues,  and  the  effect  produced 
is  consequently  limited  to  the  local  irritation  caused  by  the  chemical,  products 
of  the  process.  A small  puncture,  which  if  made  with  a clean  knife,  would 
heal  by  the  first  intention,  may,  if  exposed  to  the  irritation  of  putrid  animal 
matter,  inflame  and  suppurate,  forming  a small  ulcer  : but,  unless  the  general 
health  be  seriously  impaired,  no  further  trouble  is  likely  to  occur.  The  worst 
effects  of  dissection-wounds  result  from  those  received  before  putrefaction 
has  set  in,  and  the  most  dangerous  wounds  more  commonly  occur  in  post 
mortem  inspections  made  a few  hours  after  death.  Dissecting-room  investiga- 
tions on  parts  in  an  advanced  stage  of  decomposition  are  practically  free  from 


3^  The  worst  forms  of  post  mortem  wounds  arise  from  the  inoculation  of  the 
Specific  Virus  of  some  infective  inflammation,  such  as  erysipelas,  pyaemia, 
and  septicaemia,  and  more  especially  from  punctures  received  in  examining  the 
bodies  of  those  who  have  died  of  diffuse  peritonitis  following  parturition  or 
the  operation  for  hernia.  The  virus  is  contained  in  the  exudation  fluids  from 
the  unhealthy  inflammation,  and  its  nature  has  already  been  alluded,  to  when 
discussing  the  causes  of  inflammation.  The  fluids  capable  of  causing  these 
serious  poisoned  wounds  invariably  contain  microscopic  organisms-usually 
micrococci,  occasionally  bacilli  ; and  the  great  majority  of  pathologists  believe 
them  to  be  either  the  actual  virus,  or  to  be  inseparably  connected  with  its 
production  The  diminution  of  the  intensity  of  the  poison  when  putrefaction 
sets  in  is  supposed  to  be  due  to  altered  conditions  after  death,  which  are  more 
favourable  to  the  development  of  the  ordinary  bacteria  of  putrefaction  and 
less  favourable  to  the  growth  of  the.  specific  organisms  which 
uerish  However,  it  is  to  be  explained,  the  fact  is  undoubted,  that  the 
Greatest  danger  exists  before  putrefaction  sets  in.  A few  hours  after  death, 
whilst  apparently  still  quite  fresh,  the  body  is  in  the  highest  degree  infective 
I,  d advald  putrefaction  lessens  the  danger.  Of  all 

noisons  that  which  is  generated  in  septic  peritonitis,  whether  following 
ZSicn  or  operations  involving  the  abdominal  cavity  is  by  far  the  mos; 
noxious  The  acrid  fluid  which  accumulates  m the  peritoneum  when  that 
structure  is  attacked  by  diffuse  inflammation  of  the  kinds  just  mentioned, 
appears  to  exercise  a specific  injurious  influence.  I believe  it  to  be  mipossi  le 
to  immerse  the  hand  in  it  with  impunity  if  there  should  happen  to  be  . 
scratch  puncture,  or  abraded  surface  of  any  kind  on  it.  Inoculation  would, 
under  such  circumstances,  inevitably  ensue,  followed  by  diffuse  mflammat  on 
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our  profession.  In  other  cases,  again,  infection  appears  to  have  taken  place 
by  absorption  under  the  semilunar  fold  of  skin  at  the  base  of  the  nail.  That 
the  poisonous  influence  from  the  bodies  of  persons  who  have  died  of  septic 
diseases  is  transmissible  to  others  by  contact  or  infection,  cannot  be  denied  ; 
and  accoucheurs  and  operating  Surgeons  should  abstain  as  carefully  as  possible 
from  performing  post  mortem  examinations  on  patients  dying  from  such 
diseases,  lest  the  poison  be  carried  to  and  excite  similar  morbid  processes  in 
their  own  patients.  Much  of  the  septic  disease  that  used  formerly  to  prevail 
in  hospitals  was  engendered  in  this  way,  and  infective  disease  has  often  thus 
been  carried  out  of  hospitals  and  communicated  to  private  patients  by 
Surgeons  neglectiug  hygienic  precautions. 

Symptoms.— From  what  has  been  stated  above,  it  would  appear  that  there 
are  two  distinct  kinds  of  mischief  resulting  from  dissection-wounds.  First, 
the  purely  local  form,  proceeding  from  the  irritation  of  putrid  matter  acting  on 
the  unbroken  skin,  or  on  a scratch  or  wound,  and,  secondly,  the  true  infective 
form,  spreading  widely  from  the  point  of  inoculation. 

Of  the  purely  local  affections,  the  most  common  is  the  small  pustule  so  often 
met  with  in  the  dissecting  room.  About  twelve  to  twenty-four  hours  after 
inoculation  the  punctured  part  becomes  painful,  hot,  and  throbbing ; at  the 
end  of  about  forty-eight  hours  a small  drop  of  pus  is  seen  raising  the  cuticle. 
If  this  be  punctured,  a small  superficial  sore  is  seen  beneath,  and  the  pain  is 
at  once  relieved.  If  the  sore  be  now  properly  dressed  it  heals  without  trouble, 
but  if  not,  a small  scab  forms,  the  pus  accumulates  beneath  it,  t,hP  ™in  „r,/i 
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In  the  more  seven  form  of  dissection-wound,  the  patient  is  seized,  about 
twelve  or  eighteen  hours  after  the  puncture,  with  rigors,  anxiety  ot  coun . e- 
nance,  and  depression  of  the  nervous  system;  with  a 

fever  On  examining  the  finger,  a pustule,  or  vesicle,  with  an  inflamed  areola 

may  be  observed  in  the  situation  of  the  puncture  ; from  this  a few  ied  fines 

may  be  seen  extending  up  towards  the  arm-pit,  where  there 
•md  tension.  In  the  worst  cases,  however,  the  signs  at  the  seat  ol  inocu 
lation  may  be  either  wanting  or  scarcely  recognizable.  _ Suppui-ation  ^i 
much  min  takes  place  in  the  pectoral  and  axillary  regions ; it  is  usually 
diffuse 1 the  pus  being  mixed  with  shreds  and-  sloughs.  The  general  symptom, 
gradually  assume  an  asthenic  type;  the  fugue jb^omes 
mulate  about  the  lips  and  gums,  low  delirium  sets  m with  a rapldfeeble  pul  - 
and  death  occurs  in  from  ten  days  to  three  weeks.  ^ hen  incisio  . <. 
into  the  brawny  tissue,  it  is  found  infiltrated  with  thin  pus,  and  in  a s oug  h 
state  If  the  patient  live,  large  circumscribed  abscesses  form  under  t le  pec 
muscles  in  the  axilla,  and  above  the  clavicle,  accompanied  by  much  exhaustion 
r"s*n  of  the  system.  The  convalescence  is  tedious  and  prolonged. 

and  the  constitution  is  often  shattered  for  life.  -th  the 

In  other  cases  a diffuse  inflammation  identical  m all  ^s  chamoters  i tl  tl 
cn  rolled  nhleo-monous  or  cellular  erysipelas  spreads  directly  from  the  seat 
nocthtiin  ' Th™l  is  form  of  dissection-wound  is  of  a truly  speeific  character 
is  e“S  from  the  fact  that  patients  labouring  under 
fatal  erysipelas  to  their  nurses  and  attendants  ; as  happened  m le  ea. 

;t  l P Po  e of  University  College  Hospital,  whose  early  death  was  much 
o be'  lamented  It  is  this  kind  of  dissection-wound  that  is  especially  apt 
to  occur  after  punctures,  received  from  patients  who  have  died  of  d.ffm 

inflammation  of  th.6  serous  memlnanes.  . 1^1 

"res  the  intensity  of  the  spreading  inflan^ation  is  mchUrat,  it 

terminates  rapidly  m gangrene  of  the  affected  P”  • ■ . rene.  A 

resembles  in  most  of  its  features  genuine  spreading  or  traumatic > » ( y 

case  of  this  kind  occurred  in  a nurse  under  the  care  of  Ch  istopher  l y ii 

sixth  day  after  the  accident.  In  this  case,  as  is  usua  in  tins  form  ot  di.  ea-e, 
there  im  no  enlargement  of  the  lymphatic  glands  m the  axilla. 

The  Lptoms  produced  by  contact,  independently  of 
bodies  of  persons  who  have  died  of  erysipelatous  diseases  01  pjtemia  some 

ttat  vm-y',  though  still  referable  to  the  l — wh^tra 

SSJ  “wo* °hS“t“.( S the  areolar  tissue  under  the  p-J-J 
and  in  the  axilla  ; one  was  seised  with  a lend  of  maniacal  delmum. 


two  were  seriously,  though  not 


had  typhoid  fever  ; and  the  remaining 

dBT?S«fflT  -On  the  receipt  of  a puncture  in  dissection,  or  in  making  a 
examination,  the  best  mode  to  prevent  injurioua * 
5*  a string  tightly  round  the  Anger 

blood  to  flow,  and  perhaps  to  ean7  ont  the  ™.is  it  1 jn  a 

jfJM  stked^r  some  minutes  , in 
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this  way  any  poisonous  matter  that  has  been  introduced  may  usually  be  got 
rid  of.  It  is  better  not  to  apply  caustics  ; they  only  irritate  and  inflame  the 
finger,  and  can  do  but  little  good.  Dissectors  should  bear  in  mind  that  the 
state  of  the  constitution  exercises  great  influence  upon  the  effects  of  the 
puncture  ; and,  that,  in  proportion  as  the  health  is  sound  and  the  body  not 
exhausted  by  over-fatigue,  there  is  less  likelihood  of  any  injurious  consequences 
ensuing. 

In  the  slighter  forms  of  dissection-wound,  attended  by  a moderate  amount 
of  inflammation,  the  whole  finger  should  be  thickly  incased  with  extract  of 
belladonna  diluted  with  an  equal  quantity  of  glycerine  ; this  should  be  covered 
with  cotton-wool,  the  hand  elevated  and  kept  at  absolute  rest  in  a sling  or  in 
a splint.  If  the  absorbents  become  inflamed,  the  belladonna  and  glycerine 
should  be  thickly  painted  along  their  course,  and  the  arm  enveloped  hi  cotton- 
wool. 

The  geneial  tieatment  of  clearing  out  the  bounds  with  a free  calomel  purge, 
followed  by  moderate  stimulation,  must  be  adopted  in  the  early  stage  ; but 
tonics  and  strong  support  will  soon  be  required,  and,  if  there  be  much  con- 
stitutional irritation,  opiates  may  advantageously  be  administered. 

The  treatment  of  the  more  severe  forms  of  dissection-in j my  consists  princi- 
pally in  the  application  of  belladonna-  and  hot  fomentations  in  the  early  stages, 
followed  by  early  and  very  free  incisions  into  the  finger,  axilla  or  pectoral 
region,  or  wherever  else  the  part  may  become  tense  and  brawny.  These  should 
be  made,  if  there  is  much  tension,  even  though  matter  have  not  already  formed, 
with  a view  of  preventing  suppuration.  Should  abscesses  form,  they  must  be 
opened  early.  All  incisions  should  be  made  with  antiseptic  precautions,  and 
treated  afterwards  by  some  of  the  modes  of  antiseptic  dressing  already 
described  Even  when  sloughs  have  formed,  they  are  not  putrid,  and  the 
patient  s danger  will  be  greatly  increased  should  they  be  allowed  to  become  so. 

. n.  t|ie  constitutional  treatment,  our  great  reliance,  after  clearing  out  the 
intestinal  canal  by  a free  purge,  is  on  the  administration  of  bark 
ammonia,  wine  and  brandy,  with  such  fluid  nourishment  as  the  patient  can 
take  ; the  case  being  treated  as  one  of  the  worst  forms  of  asthenic  inflamma- 

comi'trJV  ? P TV1Ve’  he  mUSt  bG  S6nfc  as  soon  as  P°«ible  ^to  the 
honl  b7,  nad  mUSt  :IeV°ie  S°me  months’  Perhaps,  to  the  re-establishment  of  his 
health.  The  punctured  part  often  continues  irritable  for  a great  length  of 

Ztnle^n  K yeai'S’  remaining  red>  inflamed,  and  desquamating 

pvmtules  sometimes  appearing  on  it.  This  condition  is  best  remedied  by  the 
occasional  application  of  nitrate  of  silver.  ' 

10°  St;™gly  m'ge  ,,pon  the  student  that 

ness  he  take  sciupulous  precautions  as  to  cleanliness  and  disinfection  ho  non- 

”top“tmg  surgeon,  who  has  examined  a deed  body, 
chStaed hhclol.  1 « ’°,  has  * without  having  previously 

00  S“M  hiS  ‘“ds  water-, 
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BURNS  AND  SCALDS. 

A Btirn  is  the  result  of  the  application  of  so  great  a degree  of  heat  to  the 
body  as  to  produce  either  inflammation  of  the  part  to  which  it  is  applied,  ox- 
charring  and  complete  disorganization  of  its  tissues.  A Scald  is  occasioned 
by  the  application  of  some  hot  fluid  to  the  body  giving  rise  to  the  _ same 
destructive  effects  as  are  met  with  in  burns,  though  differing  from  them  m the 

^P^ocal^^ffects! — Burns  and  scalds  vary  greatly  in  the  degree  of  destruc- 
tion of  tissue  to  which  they  give  rise  ; this  variation  depending  partly  upon 
the  intensity  of  the  heat,  and  partly  upon  the  duration  of  its  application.  The 
sudden  and  brief  application  of  flame  to  the  surface  produces  but  veiy  slight 
disorganization  of  the  cuticle,  with  some  hypermmia  of  the  skin.  If  the  part 
be  exnosed  for  a longer  time  to  the  action  of  the  flame,  as  when  a womai 
clothes  take  fire,  the  cutis  itself  may  be  disorganized  ; and  if  the  heat  be  still 
more  intense,  as  when  molten  metal  falls  upon  the  body  the  soft  parts ; may  be 
deeply  charred,  or  the  whole  thickness  of  a limb  destroyed.  So,  also  the 
effects  of  scalds  vary  greatly,  not  only  according  to  the  temperature  of  the 
liquid,  but  according  to  its  character  ; the  more  oleaginous  and  thick  the  fluid, 

These6 various  result!’ of  the  application  of  heat  to  the  surface  have  been 
arruno-ed  by  Dupuytren  into  six  different  degrees  of  burn.  This  classification 
“ not  merely  a fanciful,  nor  a purely  pathological,  arrangement  of  the 
effects  produced  by  the  application  of  heat;  but  it  is  of  great  practiu 
Stance  as  the  decree  and  character  of  the  resulting  cicatrix  are  dependent 
oiAhe  depth  to  which  the  burn  penetrates  into  the  tissues.  Hence  the  futiue 
cASLnct  be  determined  by  ascertaining,  in  the  first  instance,  the  degree 

t0  of  to  has  bean  momentary.  It  has  bee. 

in  uicjiihi  uqjiv  , ir  dilatation  of  the  vessels,  simple 

“to'afSS  *e  heat  is  sufficient  to  cause 

««£  S the  vessels,  rotated  Sow,  £ — ^ g ~ ^ 

the  cuticle  is  loosened  and  raised  from  to  JS  or  blisL  are  fonned. 
from  the  vessels  of  the  mtoned  cu  ts  - * \ '% 'S “ Iwdj  coveted  with 

sir 
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of  the  cuticle.  The  raw  surface  left  may  discharge  a little  puriform  fluid,  the 
cells  which  it  contains  being  partly  young  epithelium  from  the  Malpighian 
layer  and  partly  leucocytes  which  have  wandered  to  the  surface.  Although 
no  cicatrix  results  in  these  cases,  yet  discoloration  of  the  integument  is  often 
left.  If  the  cuticle  he  not  removed,  the  inflammation  speedily  subsides  and 
is  followed  by  some  desquamation. 

In  the  third  degree  the  whole  of  the  cuticle  is  destroyed,  with  a portion  of 
the  true  skin  ; but  the  cutis  vera  is  not  entirely  destroyed.  This  is  a most 
important  point,  as  it  influences  materially  the  character  of  the  resulting 
cicatrix. 

The  thin  layer  of  the  true  skin  remaining  contains  sweat-glands,  hair- 
follicles  and  elastic  tissue — structures  which  are  not  reproduced  if  once 
destroyed.  Moreover,  round  each  hair,  in  the  ducts  of  the  sweat  glands  and 
in  the  hollows  between  the  papillai,  epithelium  is  left  undestroyed,  from  which 
new  cells  can  start  growing.  The  tips  of  the  papillae  have  their  epithelium 
completely  destroyed,  and  consequently  become  covered  with  granulation- 
tissue,  so  that  the  whole  surface  becomes  vivid  red  and  suppurates  freely.  It 
covers,  however,  with  epithelium  with  marvellous  rapidity,  owing  to  the 


innumerable  points  from  which  the  new  cells 


start  growing. 


It  scarcely 


contracts  in  healing,  and  the  scar  that  results  is  elastic  and  contains  all  the 
elements  of  normal  skin.  Owing  to  the  exposure  of  the  nerve-endings  in  the 
papillae  this  form  of  burn  is  intensely  painful. 

In  the  fourth  degree  there  is  destruction  of  the  skin  through  its 
whole  thickness,  so  that  the  subcutaneous  tissue  is  reached.  The  eschar 
separates  by  ulceration  from  the  surrounding  parts,  and  a large  granulating- 
sore  is  left  which  can  become  covered  by  epithelium  from  its  edges  only. 
Consequently  the  healing  is  slow  and  attended  by  long  continued  suppuration 
and  great  contraction.  The  resulting  cicatrix  is,  therefore,  much  smaller 
than  the  original  raw  surface,  and  is  devoid  of  glands,  hair,  and  elastic  tissue  • 
ft.  ^st  it  is  tlnn,  red  or  purplish,  glazed,  often  in  the  form  of  bands  or 
bridles,  and  is  liable  to  occasion  great  deformity  by  the  cohesion  of  parts  as 
ot  the  fingers,  or  by  contraction,  as  at  the  elbow,  and  the  side  of  the  neck 
and  face,  or  by  the  closure  of  apertures,  as  of  the  nostrils. 

In  the.  fifth  and  sixth  degrees  the  destructive  influence  of  the  burn  penetrates 
o a greater  or  less  depth  into  the  muscles,  bones,  or  joints.  In  the  fifth 
degree  the  more  superficial  muscular  structures  are  implicated  : in  the  sixth 
degree  the  whole  thickness  of  the  limb  is  destroyed  and  charred. 

fins  is  very  briefly  the  celebrated  classification  introduced  by  Dupuytren 

oa  the  subject  as  a practical  expositor  of  the 

OT  wT;  fe7anT  **""»  are  found  associated  to  a 

01  laf  ex‘ent!  mcM>  m tie  more  severe  cases,  the  first  three  or  four 
egiees  are  almost  invariably  met  with  together. 

exteml 1 ^ fourfch  deSree  .is  the  m°st  important,  and  most  severe  burns 
between  ii  • . ^ Pi  ac  lce  ^ 18  difficult,  if  not  impossible,  to  distinguish 
both  the  si-ir,1'10  anc,  omt d deSrees  the  sloughs  begin  to  separate.  In 
portance  of"  h i)aif  mient-hke  and  of  a brownish  yellow  colour.  The  ini- 
thickness  of  11°  °iU-  1 t eqTce  18  due  complete  destruction  of  the  whole 
purating  surfaced  tW  n^i  ft®  COnffqU(;11lt  exteDsive  granulating  and  sup- 
contraction  of  the  r..w  • °ft;  aUd  t0  tlc  teudoncy  t0  deformity  from  the 

U1AVy  LlOclLl  1CGS. 
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The  scars  of  burns  have  been  credited  with  some  peculiar  power  of  contrac- 
tion, but  there  is  no  reason  to  believe  that  the  granulation-tissue  formed  to 
repair  a loss  of  tissue  presents  any  differences  corresponding  to  the  particular 
injury  which  caused  the  mischief.  Burns  are  the  injuries  in  which  the  largest 
granulating  sores  are  met  with ; and,  as  we  have  before  seen,  contraction  is  an 
essential  part  of  healing,  and  the  amount  is  directly  proportional  to  the  size  oi 
the  sore  and  the  looseness  of  the  soft  parts. 

This  process  of  contraction  continues  for  many  months  after  the  sore  has 
become  covered  with  epithelium,  giving  rise  frequently  to  the  most  distressing 
deformities,  and  to  complete  loss  of  motion  and  use  in  parts.  these 
cicatrices  are  composed  of  dense  fibrous  tissue,  and  often  extend  deeply  between 
and  mat  together  the  muscles,  vessels,  and  soft  structures  of  a limb,  of  the 

face,  or  of  the  neck.  , . 

The  Constitutional  Effects  resulting  from  burns  are  most  serious  aim 
important ; they  depend  not  so  much  upon  the  depth  of  the  injury  as  upon  its 
situation,  the  extent  of  surface  implicated,  and  the  age  of  the  patient,  lhus  a 
person  may  have  his  foot  completely  charred  and  burned  off  by  a stream  ot 
molten  iron  running  over  it,  with  far  less  constitutional  disturbance  and  danger 
than  if  the  surface  of  the  trunk  and  face  be  extensively  scorched  to  the  farsc 
and  second  degrees  ; burns  about  the  chest,  the  head  and  the  face,  being  fai 
more  likely  to  be  attended  by  serious  constitutional  mischief  than  sinnlai 
injuries  of  the  extremities.  In  children,  the  system  generally  suffers  more 
severely  from  burns  than  in  adults.  The  fever  that  follows  a bad  burn  is 
probably  due  to  several  causes  combined,  such  as  the  reaction  after  extreme 
primary  depression,  and  the  retention  in  the  blood  of  waste  products  m conse- 
quence of  the  arrest  of  the  cutaneous  secretion  in  the  burnt  parts  ; but  the  two 
chief  causes  are  undoubtedly  the  inflammation  produced  by  the  bm-nandthe 
absorption  of  the  products  of  putrefaction  from  the  raw  surface.  Expci  11  e 
has  shown  that  the  charred  surface  resulting  from  a burn,  so  far  fiom  pre- 
senting a barrier  to  the  entrance  of  septic  matter  into  the  system,  as  is 
sometimes  supposed,  is  in  reality  equal  in  its  power  of  absorption -to ' * 
surface  made  with  a knife.  Unless  special  precautions  are  taken,  therefoie  to 
prevent  decomposition  in  the  sloughs,  the  amount  of  septic  products  absorbed 
is  very  large,  and  the  resulting  fever  proportionally  severe. 

' The  constitutional  disturbance  induced  by  bums,  in  whatever  degree,  may 
be  divided  into  three  stages  : 1,  Depression  and  Congestion  , 2,  Reaction  and 

Inflammation;  3,  Suppuration  and  Exhaustion.  m-nffestion 

1 The  stage  of  Depression  of  the  Nervous  System  and  Congestion 
Of  Internal  Organs,  occupies  the  first  forty-eight  hours ; during  which  death 
« Immediately  L the  receipt  of  a severe  burn  the  p«  lent . Wnes 
cold  and  collapsed,  and  is  seised  with  fits  of  shivering,  wli udi  »n  nine  to.  a 
considerable  time.  He  is  suffering  evidently  from  the  shock  of  the  injury  , 
the  severity  of  the  shivering  is  usually  indicative  of  the  ex  cn  o'  u c 

sss"  ^’rr ? Ss 

quiescence  before  reaction  comes  on.  At  this  time  vomiting 
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troublesome  symptom,  ancl  the  patient,  especially  if  a child,  not  unfrequently 
dies  comatose  ; death  resulting  from  congestion  of  the  brain  and  its  membranes, 
with,  perhaps,  serous  effusion  into  the  ventricles  or  the  arachnoid.  Besides 
these  lesions,  the  mucous  membrane  of  the  stomach  and  intestines,  as  well  as 
the  substance  of  the  lungs,  is  usually  found  congested. 

The  pathological  phenomena  of  this  period  are  altogether  of  a congestive 
character.  Of  15  cases  in  which  the  contents  of  the  cranium  were  examined, 
I found  congestion  of  the  brain  and  its  membranes,  with  serous  effusion,  in 
all ; in  14  of  these  cases  the  thoracic  viscera  were  found  to  be  congested  in  9, 
healthy  in  5 ; and  of  14  in  which  the  abdominal  organs  were  examined,  con- 
gestion of  the  gastro-intestinal  mucous  membrane  was  found  in  12  cases,  and 
a healthy  condition  in  two  only. 

2.  The  next  stage,  that  of  Reaction  and  Inflammation,  extends  from  the 
second  day  to  the  second  week.  The  action  of  the  heat  which  causes  the 
burn  is  momentary,  and  produces  its  full  effect  instantaneously.  The  inflam- 
mation which  is  the  direct  result  of  the  heat  sets  in  therefore  at  once,  and  if 
no  other  cause  came  into  play,  it  would  be  accurately  limited  to  the  part  acted 
on,  and  begin  to  subside  after  the  first  few  hours.  This  is,  however,  not  the 
case  in  the  majority  of  burns.  By  the  end  of  the  second  day  the  inflammation 
' is  still  increasing  in  intensity  and  extent.  The  burnt  area  is  surrounded  by  a 
wide-spreading  blush  of  redness;  there  are  oedema,  heat,  and  pain.  With 
these  there  is  fever  proportional  to  the  extent  of  the  burn.  It  is  important 
to  consider,  therefore,  what  is  the  cause  that  continues  to  act,  and  not  only  to 
maintain  but  to  extend  the  inflammatory  process  long  after  the  original  cause 
has  ceased  to  exert  any  influence.  In  burns  accompanied  by  death  of  con- 
siderable portions  of  tissue,  the  presence  of  the  dead  matter  no  doubt  causes 
some  irritation  in  its  immediate  neighbourhood ; but  the  great  cause  of  the 
inflammation  that  occurs  during  the  first  week  of  a bad  burn  is  the  decom- 
position of  the  adherent  sloughs,  and  the  fever  that  accompanies  the  process  is 
m peat  part  due  to  the  absorption  of  the  chemical  products  of  putrefaction. 
It  is  during  this  period  that  a large  burn  becomes  so  horribly  offensive  unless 
special  means  are  adopted  to  prevent  it.  Death,  which  is  more  frequent  during 
this  stage  than  in  the  preceding  one,  is  usually  connected  with  some  inflamnm- 
tory  condition  of  the  gastro-intestinal  mucous  membrane  or  of  the  peritoneum 
I he  lungs  also  are  frequently  affected,  showing  marked  evidence  of  pneumonia 
oi  congestion ; but  the  cerebral  affections  are  not  so  common  as  in  the  first 
stage ; though,  when  they  occur,  they  present  more  unequivocal  evidence  of 
inflammation.  The  following  are  the  results  of  the  post  mortem  examinations 

w . 1 lave  made-  0f  17  cases  in  which  the  contents  of  the  cranium  were 
examined  during  this  period,  there  was  congestion,  with  evidence  of  inflamma- 
t ion  and  effusion  of  serous  fluid,  generally  stained  with  blood,  in  14 ; a healthy 
he  eo  » reTmine  3-  0f  19  cases  iu  whiohL  the  lungs  were  examined, 
with lnrngf ! ° fcl!CSC  probably  inflammatory,  in  most  instances ; 

brmo  it  w,01  mi"b  ! 111  k ie  l')  ema’  and  redness  of  the  bronchial  mucous  mem- 
minnul  116  lu"gS  were  bepatized  in  5,  and  healthy  in  4.  The  abdo- 
mucous  m' US  u 010  Cxaininod  ~~  cases;  of  these  there  was  congestion  of  the 
of  the  ^ lane’  sometimes  with  evidence  of  peritonitis,  in  11 ; ulceration 
are  in  faoi  ?,niUtl  ln  ® ; a healthy  state  in  5.  The  post  mortem  appearances 

bv  a rrnn, li,',  -"T  . acllto  septic  poisoning,  possibly  complicated  in  some  cases 
y a Seaume  infective  process. 
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It  is  in  this  stage  of  burn,  that  the  very  remarkable  and  serious  sequela, 
perforating  ulcer  of  the  duodenum,  is  especially  apt  to  occur.  Curling, 
who  first  attracted  attention  to  it,  explained  its  occurrence  by  the  supposition 
that  Brunner’s  glands  endeavour,  by  an  increased  action,  to  compensate  for 
the  suppression  of  the  excretion  from  the  skin  consequent  upon  the  burn ; and 
that  the  irritation  thus  induced  tends  to  their  inflammation  and  ulceration. 
This  ulceration  may,  as  Curling  remarks,  by  rapidly  proceeding  to  perforation, 
expose  the  pancreas,  open  the  branches  of  the  hepatic  artery,  or,  by  making  a 
communication  with  the  serous  cavity  of  the  abdomen,  induce  peritonitis, 
and  thus  cause  death.  It  usually  comes  on  about  the  tenth  day  after  the 
occurrence  of  the  injury ; seldom  earlier  than  this. . 1 he  only  exception  u ith 
which  I am  acquainted  was  in  the  case  of  a child,  nine  years  of  age,  who  died 
on  the  fourth  day  after  the  burn,  in  University  College  Hospital,  and  m whom 
an  ulcer,  of  about  the  size  of  a shilling,  with  sharp  cut  margins,  was  found  in  j 
the  duodenum ; the  intestinal  mucous  membrane  generally  being  inflamed. 
That  these  ulcers  are  not  invariably  fatal,  is  evident  from  a case  mentioned  by 
Curling,  in  which,  on  death  occurring,  from  other  causes,  eight  weeks  after 
the  injury  a recent  cicatrix  was  found  in  the  duodenum.  These  aflections 
seldom  occasion  any  very  marked  symptoms  to  indicate  the  nature  of  the  mis- 
chief the  patient  suddenly  sinking.  In  some  instances  there  is  haemorrhage ; 
though  this  is  not  an  unequivocal  sign,  as  I have  several  tunes  seen  it  happen 
from3 simple  inflammatory  congestion  of  the  intestinal  mucous  membrane.  I am 
in  the  right  hypochondriac  region,  and  perhaps  vomiting,  may  also  occur. 

3 The  stage  of  Suppuration  and  Exhaustion  continues  from  the  second 
week  to  the  close  of  the  case.  In  it  we  frequently  have  symptoms  of  hectic, 
with  much  constitutional  disturbance  from  the  long  continuance  of  exhausting 
discharges.  If  death  occur,  it  is  most  frequently  induced  by  inflammation  of 
the  lungs  or  pleura ; affections  of  the  abdominal  organs  and  brain  being  less 
frequent  during  this  stage  of  the  injury.  Pyaemia  is  not  uncommon 

Of  7 cases  in  which  the  lungs  were  examined,  they  were  found  to  be  healthy 
in  one  only  ; being  hepatized,  with  effusion  into  the  pleura,  m the  remaining  6 
cases.  Of  7 cases  in  which  the  abdominal  organs  were  examined,  a health) 
state  was  found  in  4 ; inflammatory  congestion  in  2 ; and  a cicatrized  ulcer  in 
the  stomach  in  1.  Of  5 of  the  cases  the  cerebral  contents  were  found  healthy 
in  1 only  ; there  being  inflammatory  congestion  m the  other  4. 

Prognosis.— The  influence  of  extent,  degree,  and  situation,  on  the  prognos 
0f  burns  has  already  been  stated.  The  most  fatal  element  indeed  o t ese 
injuries  is  superficial  extent.  It  is  generally  believed  by  Surgeons  that  recove  y 
cannot  take  place  if  one-third  of  the  surface  of  the  body  be  scorched  oi  burnt 
Not  only  do  the  cutaneous  nerves  become  greatly  irritated,  and  the  neno 
system  generally  suffers  severely,  from  the  shock  of  an  extensive  burn ; but, 
owing  to  the  arrest  of  the  cutaneous  secretion  over  a huge  suiiace  of  c - > 
congestion  of  the  internal  organs  and  of  the  mucous  membranes  ensues ; hence 
death  may  happen  directly  from  this  cause,  or  from  the  supervention  oi 
Summation  in  the  already  congested  parts,  more  particularly  in  the  ear  7 
periods  of  life.  The  degree  of  burn  influences  the  prognosis  unfaAomaby 
rather  so  far  as  the  part  itself  is  concerned,  than  as  the  general  sys 
affected.  The  most  fatal  period  in  cases  of  burn  is  the  first  wee  - a 
accident.  I find  that,  in  50  cases  of  death  from  these  accidents,  P ^ 
fatal  before  the  eighth  day ; 27  of  these  dying  before  the  fouith  da). 
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remaining  17  cases,  8 died  in  the  second  week,  2 in  the  third,  2 in  the  fourth, 
4 in  the  fifth,  and  1 in  the  sixth. 

Mode  of  Death,  from  Burn. — When  in  an  ordinary  conflagration  a person 
is  “ burnt  to  death,”  the  fatal  event  is  occasioned  not  by  the  charring  of  the 
body,  but  by  the  induction  of  asphyxia.  Life  is  mercifully  extinguished  by 
suffocation  in  the  smoke  and  noxious  vapours  resulting  from  the  fire,  before 
the  body  itself  is  consumed.  To  what  particular  product  of  combustion  the 
asphyxia  is  due,  is  somewhat  undecided.  There  is  reason  to  believe  that  in 
most  cases  carbonic  oxide  rather  than  carbonic  acid  is  the  cause  of  suffocation. 

When  a person  is  severely  and  extensively  burnt,  and  dies  in  the  course  of 
a few  hours,  or  a day  or  two,  death  arises  usually  from  shock,  which  is  most 
severe  and  continuous.  D.upuytren  was  of  opinion  that  during  this  stage  the 
sufferer  died  from  the  excessive  pain,  and  stated  that  “ too  great  a loss  of  sensi- 
bility might  kill  as  well  as  too  great  a loss  of  blood.”  Whether  this  be  so  or 
not,  it  is  perhaps  difficult  to  say ; but  the  fact  remains  certain  that,  in  indi- 
viduals who  die  during  this  stage,  the  brain  and  its  membranes  will  invariably 
be  found  congested,  usually  with  more  or  less  effusion  of  serous  fluid  into  the 
ventricles  and  the  arachnoid.  This  I have  invariably  found  in  every  case  that 
I have  examined.  In  one  half  of  the  cases  I have  found  congestion  of  the 
thoracic  organs,  and  in  the  majority  congestion  of  the  abdominal  organs,  more 
especially  of  the  mucous  membrane  of  the  stomach  and  ileum.  Death  during 
the  second  stage  is  usually  dependent  upon  internal  septic  inflammations,  more 
particularly  of  the  gastro-intestinal  mucous  membrane  and  lungs,  and  less  fre- 
quently of  the  brain  and  its  membranes.  If  the  patient  survive  into  the 
period  of  suppuration,  and  then  succumb,  he  will  usually  die  from  exhaustion 
or  pyaemia. 

Treatment. — The  treatment  of  burns  must  have  reference  to  the  constitu- 
tional condition,  as  well  as  to  the  local  injury.  A vast  variety  of  local  appli- 
cations have  been  recommended  by  different  Surgeons,  such  as  flour,  starch, 
cotton-wadding,  treacle,  white  paint,  gum,  solution  of  India-rubber,  &c. ; the 
principle  of  all  these  applications  is,  however,  the  same,  viz.,  the  protection  of 
the  burnt  surface  from  the  air.  I shall  here  content  myself  with  describing 
the  methods  that  are  usually  followed  with  much  success  at  the  University 
College  Hospital. 

J he  Constitutional  Treatment  is  of  the  utmost  consequence.  We  have 
seen  how  death  arises  at  various  periods  after  these  accidents  from  different 
causes,  and  we  must  modify  our  treatment  accordingly.  The  first  thing  to  be 
done  after  the  infliction  of  a severe  burn  is  to  bring  about  reaction ; the 
patient  is  trembling  in  a state  of  extreme  depression,  suffering  great  pain,  is 
cold  and  shi  vering,  and  may  sink  from  the  shock  unless  properly  supported, 
u cose  of  liquoi  opii,  'varied  according  to  the  age,  should  be  given  at  once 

m some  warm  brandy-and-water,  and  repeated,  if  necessary,  in  the  course  of 
an  horn  or  two. 


mHmn"-  ')0t^  offensively  but  superficially  burnt,  the  immersion  of  the 

rpmnvi  IU|  f WiUm  g'Ues  instantaneous  relief,  assuaging  the  pain  and 
removing  the  depression. 

bv  tlH>CI)Ve'lC^?U  ^aS  fa!rly  in’  khe  patient’s  secretions  should  be  kept  free 
inflnmmot-,11."18  1‘^1011  °*  an  occasional  mild  purgative  and  salines.  Should  any 
it  will  bo  synipt°ms  about  the  head,  chest,  or  abdomen  manifest  themselves, 
ecessaiy  to  have  recourse  to  treatment  appropriate  to  their  nature. 
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I have  certainly  seen  patients  saved  in  these  circumstances  hy  the  employment 
of  blood-letting  and  the  application  of  leeches.  But,  in  the  vast  majority  of 
instances,  the  visceral  complications  are  of  a low  and  congestive  type.  In  such 
cases  our  great  reliance  must  he  on  stimulants.  Ammonia  and  bark,  brandy 
and  wine,  require  to  be  freely  given,  with  a sufficiency  of  nourishment ; and 
the  irritability  of  the  nervous  system  must  be  soothed  by  the  frequent  adminis- 
tration of  full  doses  of  opium.  At  a later  period,  when  the  strength  has 
become  impaired  by  the  profuseness  of  the  discharges,  this  tonic  and  stimu- 
lating plan  must  be  actively  continued. 

I,ocal  Treatment. — In  all  cases  of  extensive  burn  the  charred  clothes 
must  be  removed,  and  the  patient  laid  upon  a blanket  and  protected  as  fai  as 
possible  from  exposure  to  cold.  The  objects  aimed  at  in  the  further  treatment 
are  the  protection  of  the  raw  surface,  which  in  all  degrees  ol  burn  below  t le  f 
fourth  is  acutely  sensitive,  the  prevention  of  decomposition,  and  the  exclusion 
of  cold.  In  burns  of  the  first  degree  no  treatment  is  necessary  ; w hen  it  is 
limited  to  the  second  degree  the  blister  may  be  punctured  and  the  seium 
allowed  to  drain  away,  but-  the  cuticle  should  not  be  removed.  The  whole 
part  may  then  be  wrapped  in  cotton  wool  and  left  untouched  foi  a few  ays, 
by  which  time  it  will  have  quite  recovered.  In  the  third  and  succeeding 
degrees  of  burn,  sloughs  have  to  separate  and  suppuration  will  take  place,  and 
prevention  of  decomposition  consequently  becomes  of  the  first  importance. 
The  extent  of  the  raw  surface,  however,  and  the  readiness  with  which  absorp- 
tion takes  place  from  it,  render  it  unsafe  to  apply  any  antiseptic  possessing 
powerful  toxic  properties,  and  for  this  reason  the  use  of  carbolic  acid  is  better 
avoided.  Boracic  acid,  salicylic  acid,  and  eucalyptus  oil  are  the  most  powerful 
of  the  non-toxic  antiseptics.  Boracic  acid  may  be  applied  either  by  means  ot 
boracic  lint  soaked  in  a concentrated  solution  of  the  acid  and  covered  v 1 
oiled  silk,  or  as  ointment  (p.  194)  spread  on  strips  of  linen.  If  much  slough- 
ing is  expected,  the  former  is  the' better  plan;  if  little,  the  attei  . ► cj  ic  aci 
may  be  used  as  a lotion  to  cleanse  the  parts,  and  the  whole  burnt  area  may 
afterwards  be  covered  by  a thick  layer  of  salicylic  wool,  not  to  be  removed  till 
either  high  fever  or  smell  suggests  that  putrefaction  is  taking  p ace  icnea  1 • 
Eucalyptus  oil  may  be  used  either  as  gauze  or  as  a solution  in  olive  oil. 
Iodoform  may  be  sprinkled  on  the  surface  if  the  discharge  becomes  foul,  but 
caution  must  be  used  in  its  application,  especially  m children,  as  symptoms  o 
poisoning  (p.  195)  may  arise.  In  the  absence  of  the  necessary  catena 
the  above  modes  of  treatment  the  following  plan  will  be  found  comfoitA 
the  patient,  and  satisfactory  in  its  results.  The  whole  burnt  surface  ^ateva 
may  be  the  degree  of  burn,  may  be  well  covered  with  the  finest  wheaten  fl 
by  means  of  an  ordinary  dredger.  The  flour  should  be  laid  on  hiokly  but 
uniformly  and  gradually  ; it  forms  a soft  and  soothing  apphcation  tc > t he 
surface.  ’ If  the' cuticle  have  been  abraded,  the  flour  will  form  a -k  cn,t,by 
admixture  with  the  serum  discharged  from  the  broken  sui  ace. 
charred,  the  discharge  which  will  be  speedily  set  up  around  the  escha s wffi 

makefile  flour  adhere  to  the  part,  forming,  as  it 

the  aii-  The  crusts  thus  formed  should  not  be  distui bed  until 

f«aby  the  discharges,  when  they  should 

treatment  the  decomposition  of  the  discharges  is  retarded  and  J 

remain  iron-works  and  other  places  where  horns  are  com, no, . 
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is  the  so-called  Carron-oil,  composed  of  equal  parts  of  linseed-oil  and  lime-water, 
to  which  a small  quantity  of  spirits  of  turpentine  is  sometimes  added.  It  is 
applied  on  lint.  Whatever  local  application  be  adopted,  I hold  it  to  be  of  the 
utmost  importance  in  the  early  stages  of  the  burn  to  change  the  dressings  as 
seldom  as  possible  ; if  dry  dressings  arc  used,  not  until  they  have  been  loosened 
by  the  discharges.  Every  fresh  dressing  causes  the  patient  very  severe  pain, 
produces  depression,  and  certainly  retards  materially  the  progress  of  the  case. 

When  the  sloughs  have  separated,  the  granulating  surface  must  be  managed 
on  ordinary  principles.  It  is  important,  however,  to  select  some  form  of 
dressing  that  will  not  stick  to  the  sore,  otherwise  the  granulations  may  bleed 
every  time  it  is  changed  to  such  an  extent  as  seriously  to  weaken  the  patient. 
To  prevent  this,  the  green  “ protective  ” oiled  silk  may  be  applied  directly 
to  the  sore  and  covered  with  dry  boracic  lint  or  salicylic  wool ; under  this 
plan  of  treatment  the  dressing  is  perfectly  painless.  If  the  granulations 
become  prominent  they  must  be  touched  with  nitrate  of  silver.  Epithelium- 
grafting  is  often  very  useful  in  hastening  the  healing. 

Prevention  and  Removal  of  Contraction. — As  cicatrization  advances, 


Fig.  123. — Contraction  of  Elbow  from  Cicatrix 
of  Burn  of  Fourth  Degree. 


big.  124.— Contraction  of  Thumb  from  Burn 
of  Fourth  Degree. 


the  part  must  be  fixed  in  a proper  position  by  means  of  bandages,  splints,  and 
mechanical  contrivances,  specially  adapted  to 
counteract  the  tendency  to  contraction  of  the 
cicatrix,  and  the  consequent  deformity.  This 
is  especially  necessary  in  burns  about  the  neck 
w leie  the  chin  is  liable  to  be  drawn  down  on 
the  sternum  ; and  in  burns  on  the  inside  of  limbs 
or  at  the  flexures  of  joints,  more  especially  the 
e jov,  v leie  contraction  greatly  impairs  the 
utility  of  the  arm.  (Fig.  123.)  In  bad  burns 
the  hands,  the  fingers  may  be  drawn  into 
Si  d fchc  Palm  of  the  hand,  may 
and  Txecl^m  d to??her)  or  n'W  be  dislocated 
are  good  ilW™?^  ’ ^ afa,nsfc  tbe  dorsum.  The  accompanying  woodcuts 
the  me  Wfcr  ,°f  therbfd  effects  of  burns  upon  the  lulls*.  In  Fig.  1 25, 
b as  icon  dislocated  backwards,  and  fixed  upon  the  dorsum. 


Fig.  125. — Dislocation  backwards  of 
Little  Finger  from  Contraction  of 
the  Cicatrix  of  a Burn  of  the  Fourth 
Degree. 
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In  Figs.  12(5  and  127,  the  two  hands  were  frightfully  deformed — the  fingers 
being  partly  consumed,  and  partly  webbed  and  matted  together  by  dense 
cicatricial  tissues.  This  accident  occurred  in  consequence  of  the  night- 
shirt taking  fire.  The  patient  tried  to  extricate  himself  by  drawing  the 
burning  garment  over  his  head,  but,  the  wristbands  being  buttoned,  he  could 
not  withdraw  the  hands,  which  were  frightfully  burnt.  Fig.  12(5  represents  the 
thumb  drawn  into  such  a position  as  to  be  no  longer  capable  of  being  brought 
into  apposition  to  the  fingers. 

Similar  contractions  may  occur  in  the  foot,  leaving  great  deformity,  as  in 
Fig.  128,  where  the  heel  is  shown  to  be  retracted,  and  the  whole  of  the  toes 


126.— Deformity  of  Riglit  Hand  from  Bum  of 
the  Fourth  or  Fifth  Degree. 


Fi".  127.— Deformity  of  Left  Hand  from 
Burn  of  the  Fifth  Degree. 


spread  out  in  a fan  shape.  In  this  case  amputation  (Pirogoff’s)  was  the  only 
means  left  for  securing  an  useful  limb. 

The  contracted  cicatrices  resulting  from  burns  may,  if  of  recent  date,  be 
stretched  out  by  the  pressure  of  strips  of  plaster  or  elastic  bandages,  the 


Fig. 


iijg Deformed  Foot  from  Burn  of  the 

" ' Fourth  and  Fifth  Degrees. 


Fig  129.— Warty  Cicatrix  of  Arm  result- 
ing from  action  of  Sulphuric  Acid. 


traction  of  India-rubber  bands,  or  the  action  of  rack-and-pinioii  apparatus. 
The  good  effect  of  this  plan  of  treatment  is  especially  marked  m contrae  ioi 
at  thfeftow  or  in  those  that  iix  the  arm  to  the  side.  These  means  are 
ticularlv  useful  in  children,  and  indeed  are  so  in  all  cases,  provided  t it  ci  . 
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be  not  too  old — not  more  than  a year  ; after  that  time,  it  will  seldom  yield 
without  division. 

Corrosive  liquids,  such  as  strong  sulphuric  acid,  when  applied  to  the  surface, 
produce  effects  very  similar  to  those  that  result  from  the  more  severe  degrees 
of  burn  ; leaving  cicatrices  contracted,  irregular,  and  often,  as  in  Fig.  129, 
rugged  and  warty. 

Operations  for  the  Removal  of  the  Effects  of  Contraction  consequent 
upon  burns  are  occasionally  required  ; and,  if  judiciously  planned  and  executed, 
may  do  much  to  improve  the  patient’s  condition.  The  operations  that  are 
practised  with  this  view  are  of  two  kinds  : 1 . Simple  division  of  the  Faulty 
and  Contracted  Cicatrix  ; 2.  The  Transplantation  of  a flap  of  adjacent  healthy 
Skin  into  the  gap  left  after  the  division  of  the  cicatrix. 

1.  In  the  first  operation,  that  of  simply  Bivicling  the  Cicatrix,  three 
points  require  special  attention  : 1st,  that  the  division  extend  completely 
through  the  cicatrix  from  side  to  side  into  the  adjacent  healthy  skin  ; 2nd, 
that  the  incision  be  carried  through  the  whole  depth  and  thickness  of  the 
cicatrix  into  the  healthy  adipose  tissue  beneath  it,  which  may  always  be  re- 
cognized by  its  yellow  colour  ; 3rd,  that  all  contracted  bands  lying  in  this 
layer  be  fairly  divided.  The  great  obstacle  to  the  success  of  this  operation, 
however,  consists  in  the  fact  that  the  new  granulations,  which  spring  up  after 
the  division  of  the  contracted  cicatrix,  in  their  turn  contract  whilst  healing. 
After  the  division  of  the  cicatrix,  also,  it  may  be  found  that  the  subjacent 
structures  have  been  so  rigidly  fixed  in  their  abnormal  position  as  not  to  admit 
of  extension.  It  may  then  be  necessary  to  employ  screw-apparatus,  or  even 
to  divide  fasciae  and  tendons,  before  the  part  can  be  restored  to  its  normal 
shape.  Care  must,  however,  be  taken  in  doing  this,  that  subjacent  structures 
of  importance,  such  as  large  blood-vessels,  or  nerves,  be  not  so  closely  con- 
nected with  the  cicatrix  as  to  render  wound  or  division  of  them  unavoidable. 
In  the  neck,  cicatricial  bands  will  often  come  into  very  dangerous  proximity 
to  the  external  jugular  vein,  which  becomes  greatly  distended  by  the 
piessuie  thus  exercised  upon  it.  And  at  the  elbow,  which  is  a common  seat 
of  contraction  from  burns,  the  brachial  artery  may  become  involved  in  the 
cicatiix  to  a dangerous  extent.  I have  heard  of  one  case  in  which  this  vessel 
was  divided  in  cutting  through  the  cicatrix,  when  amputation  of  the  arm  was 
immediately  resorted  to. 

These  operations  are  most  successful  in  cases  of  contraction  at  the  flexures 
of  the  joints  If  the  contraction  be  of  very  long  standing,  the  arteries  and 
nenes  will  have  become  shortened,  and  incapable  of  stretching  under  any 
force  that  may  be  safely  employed  ; hence  they  may  easily  be  torn. 

Pei atl0'ls  tliat  are  undertaken  for  the  removal  of  the  disfigurements  that 
occur  about  the  face  and  neck  as  the  result  of  burns,  require  much  manage- 
ment.  In  these  cases,  simple  division  of  the  cicatrix  is  insufficient ; and 
cion^P  ^10n  of  aFlap  of  Skin  is  required  in  addition.  After  the 
the  ml p«a^  .i'  .-CICa  11Cna  i]avc  i)Gen  freely  divided  in  accordance  with 

mri  of  in  "S  ^IVei1’  a frlP  ()f  integument,  of  sufficient  size  to  fill  the  greater 
chest  nr  n '^'Ti  musk  ,c  dissected  up  from  the  neighbouring  parts  of  the  neck, 
or  three  nnh'i^r’  !UK  ]'U*J°  ^1C  Beatrix.  There  it  should  be  fixed  by  two 
nut  unon  0 suture  ; but  extreme  care  must  be  taken  that  no  traction  be 

maioritv  nf'iifo  ' K °Uf1-  111011  taiccs  place  by  the  second  intention  in  the 

8 ances ; but  a very  satisfactory  result  is  left,  as  is  shown  by  the 
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annexed  figures  (180,  131),  taken  before  and  after  operation,  and  as  lias  been 
illustrated  in  many  cases  by  Miittcr  and  Tealc,  who  have  particularly  distin- 
guished themselves  in  such  operations.  The  directions  given  by  Teale  for  the 


Fig.  130. Cicatrix  of  Lip  and  Neck  before  Fig.  131—The  same  Patient  after  Operation. 

Operation. 


restoration  of  the  lower  lip  when  dragged  down,  everted,  and  partially  destroyed, 
by  cicatrization  following  a burn,  are  so  simple  and  lead  to  such  excellent 
results,  that  I give  them  nearly  in  his  own  words.  The  everted  lip  is  divided 
into  three  parts,  by  two  vertical  incisions  three-quarters  of  an  inch  long, 


Fi".  132. — Incisions  in  Teale’s 
Operation  for  Cicatricial 
Deformity  of  tlie  Lower  Lip. 


Fig.  133. — Teale’s  Operation  : the 
Flaps  in  Place. 


carried  down  to  the  bone.  These  incisions  are  so  planned  that  the  middle 
portion  between  them  (Fig.  182,  B)  occupies  one-half  of  the  lip.  From  the  lower 
end  of  each  incision  the  knife  is  carried  upwards  to  a point  one  ^ch  ^w 
the  angle  of  the  mouth  (A).  The  two  flaps  thus  marked  out  are  fieel>  ami 
rbpnlv  dissected  up  The  alveolar  border  of  the  middle  portion  is  then  fresh 

(Fig.  1 88,  0 A)  are  now  raised,  united  by  twisted  srflures 

in  the  mesial  line,  and  supported  as  on  a base  by  the  middle  lap, 
they  are  also  attached  by  a few  points  of  suture,  leaving  a triangular  eveim  - 
face  (0  C)  to  granulate.  In  addition  to  the  division  of  the  cicatrix,  James, 
Fxetcr  in  these  cases  very  successfully  employed  a screw-collar,  l\\  n uc 
^ hC  from  the  sternmn,  and  gradual  extension  of  the  ccn.nx  eftortei 
In  severe  burns  of  the  side  of  the  face  and  neck  the  resnl' tag  cicatnx  ■ 
sometimes  so  dense,  resisting,  and  contracted,  that  mono  X 

results  and  the  mouth  cannot  lie  opened,  or  at  most  the 
separated  only  to  a slight  extent,  so  as  to  admit  liquid  nourishment.  In  cider 
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to  restore  the  mobility  of  the  jaw  and  the  power  of  separating  the  teeth  in 
these  cases,  Rizzoli  and  Esmarch  have  proposed  making  a false  joint  in  the 
lower  jaw  on  the  side  burnt,  immediately  in  front  of  the  cicatrix.  Rizzoli 
does  this  by  simple  division  of  the  bone  by  means  of  a narrow  saw  : Esmarch 
recommends,  as  a more  effectual  procedure,  the  removal  of  a wedge-shaped 
piece  of  bone  about  three-quarters  of  an  inch  in  width  above  and  one  inch  in 
width  below.  After  this  has  been  done,  the  patient  'will  be  able  to  move  the 
jaw  at  the  normal  articulation  on  the  healthy  side  and  at  the  false  joint  where 
the  jaw  has  been  cut  across. 

Warty  Cicatrices. — The  cicatrices  of  burns,  especially  on  the  neck  and 
chest,  occasionally  become  after  a time  projecting,  red,  and  glazed,  as  if 
composed  of  a mass  of  fun  gating  granulations,  smoothed  down  and  lightly 
skinned  over.  This  condition,  which  may  be  looked  on  as  a substantive 
disease,  and  resembles  keloid  in  appearance,  has  been  met  with  chiefly  in 
children  ; but  I have  several  times  seen  it  in  adults,  especially  in  women 
who  had  been  badly  burnt  by  their  dresses  taking  fire.  In  these  cases  I 
observed  what  I have  noted  in  other  similar  instances  in  children  ; that  the 
warty  cicatrices  were  the  seat  of  the  most  intolerable  itching,  which  no  external 
application  seemed  to  relieve.  I have,  however,  seen  the  pruritus  mitigated 
by  the  administration  of  large  doses  of  liquor  potassae.  If  small  and  narrow, 
these  cicatrices  may  be  dissected  out  : if  large,  they  cannot  be  removed  without 
risk  of  much  haemorrhage,  for,  although  fibroid,  they  are  very  vascular. 

The  cause  of  this  peculiar  outgrowth  of  dense  cicatricial  tissue  is  altogether 
unknown.  It  may  in  some  cases,  perhaps,  be  owing  to  want  of  care  in  checking 
the  luxuriance  of  the  granulations  ; but  in  other  cases  it  occurs  though  every 
attention  is  paid  to  the  healing  of  the  wound. 

The  scars  of  burns  or  scalds  form  the  most  common  seat  of  this  “ false  ” 
keloid. 

The  cicatrix  of  a burn  may  become  the  seat  of  a malignant  growth  many 
years  afterwards.  I have  removed  a large  epithelioma  from  the  cicatrix  of  a 
burn,  on  the  fore-arm  of  a woman,  seventy  years  after  the  injury  had  been 
inflicted,  which  happened  when  she  was  three  or  four  years  of  age. ' 

Primary  Amputation  may  be  required  if  the  burn  have  destroyed  the  whole 
thickness  of  a limb  ; the  part  charred  should  then  be  removed  at  once,  at  the 
most  convenient  point  above  the  seat  of  injury.  This  operation  may*  be  re- 
quired also  at  a later  period,  if,  on  the  separation  of  the  eschars,  it  be  found  that 
a large  joint  has  been  opened,  and  is  suppurating  ; or  if  the  disorganization  of 
the  limb  be  so  great  as  to  exhaust  the  powers  of  the  patient  in  the  efforts  at 
repair.  Great  caution,  however,  should  be  employed  in  determining  on  the 
propriety  of  primary  amputation  when  the  burn  has  extended,  though  in  a 
minor  degree,  to  other  parts  of  the  body,  lest  the  powers  of  the  patient  be 
insufficient  for  the  double  call  that  will  thus  be  made  upon  them. 


FROST-BITE. 


When  the  body  has  been  exposed  to  severe  or  long-continued  cold,  we  find, 
as  in  the  case  of  burns,  that  local  and  constitutional  effects  arc  produced, 
o , In*luence  of  Cold.  This  is  manifested  chiefly  on  the  extremities 
e ocy,  as  the  nose,  ears,  chin,  hands,  and  feet,  where  the  circulation  is 
cssac;  no  turn  at  the  more  central  parts.  It  occurs  to  an  injurious  degree 
110  ^ 111  very  )oung  or  aged  persons,  or  in  those  whose  constitutions  have 
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been  depressed  by  want  of  the  necessaries  of  life.  In  such  persons  frost-bite  1 
and  the  resulting  gangrene  are  as  much  due  to  the  habitual  low  vitality  of  the 
extremities  as  to  the  low  temperature  to  which  they  are  exposed. 

The  extreme  parts  of  the  body,  as  the  feet,  more  especially  the  toes, 
necessarily  suffer  most  frequently,  in  many  cases  from  long  exposure  to  wet  at 
low  temperatures  rather  than  to  dry  cold.  The  fingers,  the . tip  of  the 
nose  and  chin,  and  the  prominences  of  the  cheeks,  are  especially  apt  to 
suffer  from  dry  cold,  more  particularly  when  its  effects  are  much  increased  by 
high  wind  ; for  it  is  a well-known  fact  that  extremely  low  temperatures 
are  borne  with  impunity  so  long  as  the  air  is  calm,  as,  happily,  it  com- 
monly is  in  these  circumstances.  But  if  a high  wind  springs  up,  the  heat  of 
the  body  is  so  rapidly  carried  off,  that  sudden  congelation  of  exposed  parts 
may  ensue.  It  is  remarkable  how  some  parts  escape.  Thus  the  eyeball  is 
never,  to  my  knowledge,  frozen  so  long  as  life  remains,  and  yet  it  might  be 
supposed  that  the  aqueous  humour  at  least  would  easily  congeal.  The  eyelids 
also,  thin  as  they  are,  commonly  escape  frost-bite. 

The  first  effect  of  cold  is  to  cause  a contraction  of  all  the  involuntary 
muscular  fibre  of  the  part  acted  on.  The  small  arteries  of  the  skin  become 
so  far  narrowed  that  the  circulation  through  the  part  is  completely  arrested. 
It  becomes  somewhat  shrunken  and  of  a dead  white  colour.  In  this  condition, 
being  deprived  of  its  natural  source  of  heat,  it  readily  becomes  frozen  if  exposed 
to  a Sufficiently  low  temperature.  The  experience  of  the  production  of  local 
anesthesia  by  "cold  teaches  us,  however,  that  the  tissues  may  be  completely 
frozen  and  kept  in  that  state  for  a minute  or  more  without  suffering  any 
ini ur v If  however,  this  condition  be  maintained  for  a longer  time,  it  is 
evident  that  the  vitality  of  the  part  will  be  gradually  lowered  till  it  is  finally  com- 
pletely extinguished.  So  long  as  the  part  is  kept  bloodless  inflammation  cannot 
manifest  itself ; but  as  soon  as  the  vessels  dilate  on  the  restoration  of  the 
natural  heat  of  the  part,  inflammatory  phenomena  occur  varying  with 
the  decree  of  impairment  of  vitality  that  the  part  has  suffered  during  its 
exposure  to  cold.  If  it  have  been  completely  killed,  the  blood  fails  to  enter 
the  vessels  of  the  dead  part,  which  consequently  remains  white  and  cold  ti 
decomposition  sets  in.  If  the  damage  has  been  short  of  tins,  the  blood  enters 
the  vessels,  and  all  the  phenomena  of  inflammation  are  developed.  If.  fiom- 
the  too  sudden  thawing  of  the  frozen  part,  a large  quantity  of  blood .is  admitted 
at  a hich  degree  of  pressure,  abundant  exudation  takes  place  from  the  darna 
vessels*  great  swelling  and  tension  ensue,  and  the  circulation  may  again  be 
arrested  partly  by  the  pressure  caused  by  the  exudation,  which  may  extinguis 
such  remains  of  vitality  as  are  left  in  the  tissues,  and  partly  by  the  abstraction 
to  the  circulation  within  the  vessels  from  adhesion  ot  the i corpuscles.  J 
part  which  had  escaped  death  from  the  direct  action  ot  the  cold  limy  rapidly 
become  gangrenous  after  a short  period  of  apparent  restoration.  » ><■  * 

gangrene  the  inflammation  gradually  subsides,  often  being  accompanied  l.y 
vesication.  If  the  damage  done  is  still  less,  the  restoration  of  warmth  is  f<  1 
lowed  merely  by  some  redness  and  possibly  a little  swelling  with  muc  i ""  ""'h 
„,  n The  effects  of  cold,  in  fact,  form  one  of  the  best  illustrations  of  the 
facts' that  inflammation  is  the  direct  result  of  damage  of  a part  to  a degree 
Iho,  t of  causing  death,  and  that  the  degree  of  inflammation  ,s  proportional  to 

Hvr.  vWroo  to  which  the  vitality  is  lowered.  . . . ^ . 

When  rrangvcnc  results  it  is  most  commonly  of  the  moist  variety  ; the  p 
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is  swollen  and  black,  finally  it  becomes  dry  and  shrivelled,  and  separates  by 
the  formation  of  a line  of  ulceration  around  it. 

The  Constitutional  Effects  of  a low  temperature  need  not  detain  ns.  It  is 
well  known  that,  after  exposure  to  severe  or  long-continued  cold,  a feeling  of 
heaviness  and  stupor  comes  on,  and  gradually  creeps  on  to  an  overpowering 
tendency  to  sleep,  which,  if  yielded  to,  terminates  in  coma,  and  a speedy,  though 
probably  painless,  death. 

Treatment  of  Frost-Bite. — This  consists  in  endeavouring  to  restore  the 
vitality  of  the  frozen  parts.  The  great  danger  is  that  the  circulation  may 
become  again  arrested,  as  above  described,  by  the  sudden  admission  of  a large 
quantity  of  blood  at  a high  degree  of  pressure.  In  order  to  prevent  this 
accident,  the  temperature  must  be  elevated  very  gradually  and  with  extreme 
care.  The  patient  should  be  placed  in  a cold  room,  without  a fire,  any 
approach  to  which  would  certainly  lead  to  the  destruction  of  the  frost- 
bitten members.  These  must  then  be  gently  rubbed  with  snow,  or  with  cloths 
dipped  in  cold  water,  and  held  between  the  hands  of  the  person  manipulating ; 
as  reaction  comes  on,  they  may  be  enveloped  in  flannel  or  woollens,  and  a small 
quantity  of  some  warm  liquid  or  spirit  and  water  may  be  administered.  In 
this  way  sensibility  and  motion  will  be  gradually  restored,  often  with  much 
burning  and  stinging  pain,  redness,  and  vesication  of  the  part.  If  gangrene 
have  come  on,  or  if  the  reaction  run  into  sloughing,  the  sphacelated  part,  if  of 
small  size,  should  be  allowed  to  detach  itself  by  the  natural  process  of  separa- 

Ition,  which  should  be  interfered  with  as  little  as  possible,  the  vitality  of  the 
parts  continuing  at  a low  ebb,  and  extension  of  gangrene  being  readily  induced. 
If  the  gangrenous  parts  be  of  greater  magnitude,  amputation  may  be  required. 
This  should  be  done  at  the  most  convenient  situation,  as  soon  as  the  line  of 
separation  has  fully  formed. 

If  the  person  who  has  been  exposed  to  cold  be  apparently  dead,  he  must  be 
put  in  a cold  room,  the  temperature  of  which  must  be  very  slowly  raised. 
Friction,  as  just  described,  should  be  practised,  and  artificial  respiration  set 
up.  These  means  must  be  continued  for  a long  time,  even  if  no  signs  of  life 
appear : there  being  on  record  instances  of  recovery  after  several  hours  of 
suspended  animation. 


Chilblain  is  a mild  foim  of  frost-bite  occurring  in  children  and  in  delicate 
adults.  It  occurs  on  the  toes  and  fingers,  and  occasionally  on  other  exposed 
parts,  as  the  nose  or  ear.  It  is  especially  liable  to  occur  in  paralyzed  or 
diseased  limbs.  Most  commonly  the  inflammation  does  not  extend  beyond 
redness  and  swelling,  with  burning  pain  or  intense  itching.  In  more  severe 
cases  the  inflammation  of  the  skin  extends  to  vesication,  and  occasionallv 
when  the  blister  bursts,  a small  slough  of  the  superficial  part  of  the  cutis,  or  in 
some  cases  even  of  its  whole  thickness,  is  found  beneath.  This  forms  the  so- 
called  broken  chilblain. 


bad  cllilbkins  in  children,  or  chilblains  of  any  kind  in 

diet  !?  • lcafcions  °f  some  degree  of  debility.  Healthy  exercise,  good 

the  sirnr  i 0 11  ng,  wash-leather  socks,  and  tonics  are  useful.  Locally,  in 

reeommnn  1°'?  lcma,t°us  ftage,  the  application  of  tincture  of  iodine  is  often 

Bellndnrml W ’ 1°'  SOab  !inimenfc  t°  which  a little  chloroform  has  been  added. 

a slou<di  V an<  S°,ab  linimc!lfc  lu  C(Iual  parts  allays  the  intolerable  itching.  If 

Uncrnmn,,011"8’  K'raci'c'aci',bb'nt  or  -ointment  forms  a useful  application, 
u ipuentum  rcsinae  hastens  the  healing. 
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CHAPTER  XIII. 


INJURIES  OF  BLOOD-VESSELS. 


INJURIES  OF  VEINS. 

Veins  are  very  commonly  wounded  suicidally,  accidentally,  or  in  surgical 
operations  ; but,  unless  they  be  deeply  seated,  tbeir  injuries  are  seldom 
attended  by  any  serious  consequences.  Occasionally  subcutaneous  rupture 
or  laceration  of  a vein  takes  place  from  a blow  or  strain.  In  such  cases 
extensive  extravasation  of  blood  will  occur,  which,  however,  usually  undergoes 
absorption  in  a few  weeks  ; but  it  may  suppurate,  or  the  changes  described  a 
p.  295  may  take  place.  This  accident  is  most  commonly  seen  in  the  internal 

SaThere 'are'three  sources  of  danger  in  open  wounds  of  veins.  1,  Loss  of 
Blood  ; 2,  Septic  or  spreading  inflammation  of  the  vein  ; 3,  Entrance  of  An 

* A vein  is  known  to  be  wounded,  when  dark  blood  flows  in  a rapid  and 

uniform  stream  from  the  seat  of  hi  jury.  _ . . 

The  Hemorrhage  from  a wounded  vein  may,  if  the  vessel  be  superficn  , 
be  arrested  by  position,  and  the  pressure  of  a compress  with  a few  turns  of  a 
roller  A wound  of  one  of  the  larger  veins  of  the  trunk— as  of  the  i ena  caj  . , 
innominate,  or  iliac-will  necessarily  prove  rapidly  fatal  from  uncontrollab  e 
haemorrhage.  When  one  of  the  large  external  veins  is  wounded,  such  as 
internal  jugular,  the  axillary,  or  the  femoral,  it  should  be  fairly  exposed  and 
tied  with  catgut-ligature  above  and  below  the  wound  m it.  Langenbeck  has 
in  this  case  advised  that  the  concomitant  artery  should  also  be  tied  A 
H priori  it  might  be  supposed  that  this  would  be  a wise  precaution  But 
experience  and  the  result  of  statistical  inquiries  have  alike  demonstrated  its  _ 
fallacy  Gross  and  Morris  have  shown  that  the  ligature  of  the  internal  jugnla 
then  wounded  in  operations  about  the  neck  or  in  suicidal  attempts  is  a very  safe 
procedure— whilst  if  the  common  carotid  be  ligatured  at  the  same  time,  _ 
mortality  following  the  double  operation  becomes  very  high.  Li  the  extremities 
also  the  simultaneous  ligature  of  the  main  vein  and  artery  is  especially  apt 

^Awnall  puncture  in  a large  vein  may  be  treated  by  picking  up  the  'VjJ1 ^ 
the  vessel  at  the  injured  spot,  and  applying  a ligature,  so  as  to  indue 

mienin"  without  completely  occluding  the  vein.  , 

Twound  in  a vein  is  closed  in  different  ways  uncording  to  the  size ,of  the 
onenim-  and  the  mode  of  treatment.  If  the  vein  be  completely  div  ided Lm  d * 
limiturc  applied,  the  closure  of  the  vein  is  brought  about  m the  same  • • 

l A l nf  ,in  .u-tery  under  similar  circumstances  (see  W ounds  of  Arteries). 

treated  by  pressure,  the  lips  of  the  wound  come -contact 
with  each  other,  and  union  takes  place  without  pcimanent  occ  _ ^ 

vessel.  If  a clot  forms  above  and  below  the  point  pressed  upon, 
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and  the  canal  of  the  vessel  restored.  At  the  time  when  venesection  was 
commonly  practised,  a patient  was  often  bled  many  times  from  the  same 
vein  during  the  course  of  his  life  without  its  becoming  occluded. 

2.  Septic  and  spreading  inflammation  of  Veins  will  be  described  when  we 
come  to  speak  of  the  various  forms  of  venous  thrombosis  and  phlebitis ; and 
3,  the  En  trance  of  Air  into  Veins  will  be  discussed  in  a subsecpient  chapter. 


INJURIES  OF  ARTERIES. 


Arteries  may  be  bruised,  torn,  punctured,  or  cut. 

C ontlsion.  A slight  bruise  of  an  artery  is  not  attended  by  any  bad  con- 
sequences ; but,  it  the  contusion  be  sufficiently  severe  to  damage  the  coats, 
the  artery  may  become  plugged  with  an  adherent  clot,  and  finally  occluded! 
This  clot  may  be  deposited  gradually,  so  that  the  obstruction  of  the  vessel  may 
not  be  complete  till  some  days  after  the  accident.  Thus,  a patient  was 
admitted  into  University  College  Hospital  under  Mr.  Quain,  with  a contused 
wound  in  the  axilla,  received  in  falling  upon  some  iron  railings ; no  change 
took  place  in  the  circulation  of  the  arm  for  two  days,  when  pulsation  in  the 
radial  artery  ceased,  the  injured  vessel  having  evidently  become  plugged  bv 


Rupture  and  Laceration.— An  artery  may  be  torn  either  partially  or 
completely  across.  When  Partial  Rupture  occurs,  the  internal  and  middle 
coats  only  give  way,  the  toughness  of  the  external  coat  preventing  its 
laceration.  Ibis  accident  is  especially  apt  to  occur  in  consequence  of  blows 
or  strains  upon  diseased  or  weakened  vessels,  and  may  possibly  lay  the 
foundation  for  dissecting  and  other  aneurisms.  In  other  cases,  the  ruptured 
portion  of  the  coats  becomes  turned  down  into  the  inside  of  the  vessel,  and 
mm-pgr>aS  a TV!;  Preventsni the  Mier  progress  of  the  blood  through  it; 

aS.evZm^J  • ^ Piarfcm  7 ™ptured  vesseI  ^conies  blocked  by  a clot 
adherent  to  the  injured  spot.  Occlusion  of  an  artery  in  this  way  may  give 

tain  thfufalfiv  f H ^ a I™!?  the1C?Uateral  circulation  is  sufficient  to  main- 
tain the  vitality  of  the  parts  beyond  the  obstruction. 

instruments'  Thus  °U  °f  Pai’fcial  tUre  may  0CCU1'  iu  rounds  from  blunt 
mstuunents.  Ihus,  a case  occurred  at  the  London  Hospital  in  wbinP  o 

™ famdThat  thef  *""t  ,U°®d  ““  ™>tid  After  death,  i't 

the  pr«™  of  it Cf  “1  ,"*,«*  of  the  TCSSeI  M fen  divided  by 

“ «■*  ^ 

or  ALT  arte7  ^ *»  «-d 

an  artery  is  torn  across  in  an 
open  wound,  as  in  the  avulsion  of 
a limb  by  machinery,  or  by  a can- 
non-shot, there  is  usually  but 
ittk  haemorrhage,  even  from 
arteries  of  the  magnitude  of  the 
axillary  or  the  femoral,  and  though 

ofMeeding  0°1?  to  its  vei7  end-  Thc  absence 

breaking  off  short  n °i  ° t lC  1?fceinal  and  middle  coats,  which  are  fragile, 

° 8h011 1 aud  contracting  somewhat ; while  the  external  coat  and 

c c 2 


Flg'  1otlLC°Z1„ete  R,upt'.u,'®  of  an  Artery. -Vessel  laid 
eoat  di'awn  out  " ° C°ats  bl'okcn  s,lort-  outo' 
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the  sheath  of  the  vessel,  being  elastic,  are  dragged  down  and  t^sted  fwoSd 
torn  end  of  the  artery,  so  as  completely  to  prevent  the  escape  blood 

(Fmen1he  laceration  of  the  artery  is  subcutaneous  ^ occasionally  happens 
in  the  attempted  reduction  of  an  old  dislocation  of  the  shoulder,  the  aiteiy 
not  as  a rub)1  completely  torn  across,  and  then  either  extensive  extravasation, 
or  one  of  to  varieties  of  Traumatic  Aneurism,  to  be  desenbed  m 

°tpen^gb~odf  an  artery,  there  is  ^.1— £ 
arterial  character,  unless  the  puncture  lie  so  Sue  as  to  be  close > , 

elasticity  of  the  coats  of  the  vessel.  Thus,  Maisonneuve  has  shown  that  an 
artery  may  he  punctured  with  a fine  needle,  without  any 

unfavourable  event  resulting.  If,  however,  the  puncture  be  la^  than  to, 
S ^^“t  "*“laoe  immediately^ it  will  probably  come  on 

to  gaping  of  the  edges  than  if  it  he  o K1  • , hc  w0[md  to  assume  some- 

the  retraction  of  the  coats  is  so  gr  . < completely  across,  there 

what  of  a circular  appearance.  If  the  at e y M c.  if  . fm. 

is  always  a less  degree  of  t ' ,,  m!iy  tlieI!  he  suffleient  to  close 

the  retraction  and  contraction  of  the  out  ends  y wounded. 

the  vessel,  whereas  they  only  by  an 

When  the  wound  m the  aitery  external  harnior- 

oblique  and  narrow  aperture  wi  ‘ QCCUrs]  The  extravasation  may 

rhage  takes  place,  but  extravasation  o |}e  diffused  in  the 

either  he  pom-ed  into  one  of  the  and 

areolar  tissue  of  the  limb  or  part,  . ' deeply  «.  # ^ ^ ^ 

perhaps  by  its  pressure  ultimately  J*  . » “ or’ other  of  the  forms  of 

in  a more  circumscribed  manner,  giving  use  to  one 

traumatic  aneurism  (see  Chapter  XV.). 


Hemorrhage  from  wounded  vessels. 

loom.  Smus-Thecharactemof  the  bleeding 
ing  to  the  nature  of  the  vessel,  horn  w u dark  col0ur,  and  flows  in  a 

is  wounded,  the  blood  that  is  Poulct  ^ ig  projected  depending  on  the 
uniform  stream  ; _ the  force  with  maced.  'if  there  be  any  pressure 

conditions  in  winch  the  wounccc  - ligature  upon  the  vessel;  if  the 

between  the  wound  and  t ic  leai  > • ‘ Cavitation  of  blood  towards  the 

* —deforce  of  the 

the  iS  r=i^o?  sarr 

se-  b^irf  f « 
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and  trickling'  stream  ; but  in  some  situations  a jet  of  blood  of  aitciial  charac- 
ter may  issue  from  the  distal  as  well  as  from  the  proximal  end  of  the  cut 
vessel,  as  in  wounds  of  the  palmar  and  plantar  arches,  or  of  the  arteries  of  the 
forearm.  As  the  blood  flows,  the  jet  lessens  in  height,  in  consequence  of  the 
weakening  of  the  heart’s  action.  The  height  and  force  of  the  jet  in  all  cases 
depend  greatly  on  the  size  of  the  vessel ; thus  the  jet  from  the  femoral  artery 
is  stronger  than  that  from  a muscular  branch  of  the  thigh.  When  a small 
arterial  branch  is  wounded  near  its  origin  from  the  main  trunk,  the  jet  will 
always  be  forcible  and  free  ; so  also  the  proximity  to  the  centre  of  the  circula- 
tion will  influence  materially  the  force  with  which  the  blood  is  propelled  from 
the  wound  in  the  vessel. 

Extravasation. — -When  the  blood  is  not  poured  out  on  the  surface,  but 
escapes  from  a wounded  vessel  into  the  areolar  tissue  of  a part,  the  substance 
of  organs,  or  internal  cavities,  it  is  termed  an  Extravasation.  In  these  cases 
there  are  not  the  ordinary  local  signs  of  an  external  haemorrhage  ; but  other 
local  phenomena,  such  as  swelling,  dulness  on  percussion,  displacement  of 
organs  or  parts,  discolouration  of  the  skin  and  subjacent  areolar  tissue,  indicate 
that  blood  is  being  poured  out  subcutaneously  ; and  we  judge  of  the  quantity 
of  the  blood  that  has  escaped,  not  only  by  the  extent  of  these  local  phenomena, 
but  by  the  general  effect  produced  upon  the  system  by  its  loss. 

Constitutional  Effects  of  Haemorrhage. — These  depend  upon  the 
quantity  of  blood  lost,  on  the  rapidity  with  which  it  is  poured  out,'  and  on  the 
state  of  the  patient’s  constitution. 

When  a large  quantity  of  blood  is  suddenly  lost,  as  when  a main  artery  is  cut 
across  or  an  aneurism  bursts,  the  patient  may  die  forthwith  ; he  falls  down  in 
a state  of  syncope,  with  a pale  cold  surface  and  lividity  about  the  lips  and 
eyes,  gasps  a few  times,  sighs,  is  very  restless,  and  suffers  convulsive  move- 
ments of  the  limbs  before  he  expires.  If  the  quantity  lost  be  not  so  great  as 
to  produce  death,  though  still  very  considerable,  the  patient  becomes  faint 
and  sick,  with  coldness  and  pallor  of  the  surface,  profuse  perspiration,  great 
restlessness  and  agitation,  thirst,  noises  in  the  ears,  and  failure  or  complete 

(loss  of  sight.  Although  the  surface  of  the  body  is  colder  than  natural,  the 
patient  often  complains  of  feeling  hot,  and  throws  off  the  bed-clothes.  The 
lespiiation  is  deep  and  sighing,  and  one  of  the  most  distressing  symptoms  is  a 
sensation  of  want  of  breath.  If  the  quantity  lost,  though  considerable,  be  not 
so  great  as  this,  or  be  spread  over  a greater  interval  of  time,  so  that  the  patient 
is  enabled  to  rally  between  the  recurrences  of  the  haemorrhage,  a state  of 
anaemia  will  be  induced,  characterized  by  pallor  of  the  skin  and  of  the  mucous 
membranes,  palpitation  of  the  heart,  rushing  noises  in  the  head,  a tendency  to 

syncope  when  in  the  erect  position,  oedema  of  the  extremities,  and  general 
debility  of  the  system. 

After  excessive  loss  of  blood  the  patient  may  gradually  rally,  and,  as  the 
1 f U1  1S  ^produced  bi  his  system,  he  may  recover  without  any  bad  effects  ; 
m* 10  t a s^!l^G  an93mia,  which  may  perhaps  never  be  completely 

loab  aucl  ,ma,y  be  associated  with  various  forms  of  local  debility  and 
_s  * auci  0 functions.  After  very  abundant  loss  of  blood,  the  pulse  often 
fromun!  a ° aiac*'er  ykich  has  been  termed  the  “ haemorrhagic  pulse.”  Its 
is  lniirtT  18  ^lea^y  increased,  and  the  wave  of  the  pulse,  as  felt  at  the  wrist, 
of  inn o ai,?e.1i  t'ian  nafural,  the  coats  of  the  artery  being  relaxed  from  want 
’ an  10  vcssc'i  imperfectly  filled  with  blood.  At  the  same  time  there 
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may  be  some  slight  fever.  The  rallying  power  is  greater  in  young  adults  than 
in  old  people,  and  greater  in  women  than  in  men.  Children  bear  the  loss  of 
blood  badly — a very  small  haemorrhage  may  induce  fatal  syncope  in  infants. 
In  advanced  life  blood  is  slowly  reproduced  ; and  a great  loss  of  so  complex  a 
fluid,  whether  by  accident  or  in  an  operation,  is  seldom  completely  recovered 
from,  and  predisposes  to  the  development  of  secondary  diseases  of  various 
kinds.  As  has  already  been  stated  at  p.  10,  it  is  in  this  way  that  excessive 
loss  of  blood  at  an  operation,  as  for  stone  in  an  aged  man,  often  proves 
indirectly  fatal. 

Arterial  hemorrhage  is,  as  a rule,  more  dangerous  than  venous,  as  the  loss 
of  blood  is  more  rapid  and  sudden,  and  the  effect  produced  is  proportionally 
greater.  The  body  of  a person  who  has  died  from  the  effects  of  haemorrhage 
presents  a peculiarly  blanched,  semi-transparent,  waxen  look  ; the  lips,  ahe  of 
the  nose,  and  finger-nails,  have  a somewhat  livid  appearance,  contia^ting 
strongly  with  the  clear,  yellowish-white  hue  of  the  general  surface. 

Treatment. — The  General  Treatment  of  hemorrhage  is  sufiiciently  simple. 
After  the  flow  of  blood  has  been  arrested  by  proper  local  means,  such  as  will 
hereafter  be  described,  the  effects  of  its  loss  are  usually  speedily  recovered  from 
by  rest  and  good  nourishment.  In  some  cases,  however,  the  health  becomes 
permanently  impaired,  and  a state  of  chronic  anaemia  is  induced  ; which,  not- 
withstanding the  administration  of  preparations  of  iron,  may  continue  thioug  1 


life.  . , . 

When  the  loss  of  blood  is  considerable,  it  may  be  necessary  to  have  recourse 

to  immediate  measures  in  order  to  prevent  the  syncope  from  being  fatal. 
With  this  view  the  patient  should  be  laid  recumbent,  with  the  head  low  ; and 
pressure  may  be  exercised  upon  the  abdominal  aorta  or  the  mam  arteries 
of  the  limbs,  or  Esmarch’s  elastic  bandage  and  tourniquet  may  be  applied,  so 
as  to  confine  the  blood  as  much  as  possible  to  the  head  and  trunk,  and  thus 
maintain  a good  supply  to  the  brain  and  lungs.  If  death  appear  imminent 
from  the  effects  of  the  haemorrhage,  as  happens  m some  cases  of  flooding, 
recourse  may  be  had  to  transfusion  of  blood ; the  influence  of  which,  m 
restoring  the  failing  powers  of  the  heart  and  nervous  system  is  immediate 
and  most  striking,  and  the  value  of  which  has  been  unquestionably  determine 
by  the  observations  of  Blundell  and  other  obstetricians. 

Operation  of  Transfusion. -Although  there  is  reason  to  believe  that 
Transfusion  of  Blood  was  not  unknown  to  the  ancients,  and  the  me  lux 
by  which  it  could  be  practised  was  distinctly  described  by  Libavius  m lbU, 
little  was  done  on  the  subject  until  Sir  Christopher  Wren  m l65i’ P^sedf 
and  practised  the  operation  of  injecting  medicated  liquids  I'lt  tl  s 
animals.  Transfusion  was  first  performed  on  man  m France,  by  1 ems  . 
Emmerets,  on  June  1 5,  1 GG7.  In  November  of  the  same  year  it  w as  done 
this  country  by  Drs.  Lower  and  King.  In  the  early  experiments,  the  blood  of 
sheep  and  calves  was  used.  The  most  extravagant  ideas  were  formed  nsjo  tie 
utility  of  transfusion.  It  was  supposed  to  be  capable  of  curing  diseases 
substituting  the  blood  of  a healthy  animal  for  that  of  a diseased  pci . , 

removing  insanity  by  the  injection  of  the  blood  of  animals  of  a .gentle  and 
docile  character  into  the  veins  of  a maniac,  and  of  prolonging  h e m e . ^ 
These  pretensions  led  to  a scientific  controversy  of  the  most  violent  him  , • 

Jo"  is  having  occurred  from  the  practice,  partly  in 
mde  and  imperfect  instruments  used,  transfusion  was  prohibited  in  Hance 
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and  fell  into  disrepute  in  England.  Although  the  subject  was  occasionally 
revived,  little  attention  Avas  paid  to  it  until  about  fifty  years  ago,  ay  hen  trans- 
fusion Avas  again  practised  by  Dr.  Blundell,  who  wisely  restricted  its  employ- 
ment to  those  cases,  occurring  chiefly  in  obstetric  practice,  in  Avhich,  in 
consequence  of  sudden  and  profuse  haemorrhage,  the  patient  is  threatened  with 
fatal  syncope.  Dr.  Blundell  invented  a syringe  by  which  the  operation  might 
he  performed  more  safely  than  heretofore  ; and  by  his  practice,  experiments, 
and  arguments,  established  the  system  on  a secure  basis. 

Transfusion  is  either  mediate  and  indirect,  when  the  blood  is  first  received  in 


Fig.  135. — Aveling’s  Method  of  immediate  Transfusion.  A,  Aim  of  Donor ; B,  Ann  of  Recipient. 


a vessel  or  syringe,  and  then  injected  into  the  veins  of  the  patient ; or  imme- 
diate and  direct,  when  a direct  communication  is  established  between  the  vein  of 


the  donor  and  that  of  the  recipient. 
"Until  recently  the  mediate  method  was 
almost  invariably  employed,  but  this  is 
attended  by  two  sources  of  danger, 
which  no  mechanical  proAdsions  are 
sufficiently  accurate  entirely  to  pre- 
vent, viz.,  the  introduction  of  air,  and 
the  coagulation  of  the  blood.  Dr. 
Aveling  in  1873  introduced  a method 
of  immediate  transfusion  by  which 
these  difficulties  are  to  a great  extent 
overcome  by  the  employment  of  the 
apparatus  which  is  seen  in  operation 
in  Fig.  135. 


Fig.  136.— Introduction  of  Transfusion  pipe  into  Vein. 


Avelmg’s  transfusion  apparatus  consists  of  two  silver  bevel-ended  tubes,  one 

rp'ininf  18nutroduced  int0  the  vciu  of  thc  dorior,  the  other  into  that  of  the 
inn-  f]011  ’ ,1C  V,m  sdoidd  de  opened  as  recommended  by  Aveling,  by  expos- 

almo^rSel’-ir! then  making  a sharp  cufc  infc0  ifc  (Fig-  136),  otherwise  it  is 
The  lnrV.k°SiV  ° k°  lnscvk  a cannuia  ini0  the  collapsed  vein  of  the  recipient. 
ret-iinf.fi  ti  U1  'f101  paid.  °i>  ^lc  aPP^atus  is  filled  with  warm  ivater,  Avhich  is 
tubes  in  ti101*3  ^urning  the  two  stop-cocks.  It  is  then  fitted  on  to  the 
side  of  thnVeU1S,-and  ^lG  st°P"cochs  opened.  The  India-rubber  tube  on  the 
emntv  thn  ,C°*.n01  1S. then  compressed,  and  the  bulb  slowly  squeezed,  so  as  to 
Va  01  whlch  it  contains  into  the  recipient  vein.  The  tube  on  the 
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recipient’s  sicle  is  then  compressed,  and  that  on  the  donor  s opened ; the  hull) 
slowly  fills  with  blood,  which  is  then  injected  by  compressing  the  donor’s  and 
opening  the  recipient’s  end  ot  the  tube,  and  so  alternately  until  a sufficient 
quantity  is  thrown  in.  Each  compression  of  the  bull)  throws  in  three  drachms 

of  blood.  _ 

In  the  absence  of  Aveling’s  apparatus  immediate  transfusion  can  be  carried 
out  without  difficulty  by  means  of  two  cannulas  of  glass  or  metal  connected 
by  means  of  an  India-rubber  tube.  The  difference  in  pressure  in  the  veins  of 
the  donor  and  the  recipient  is  quite  sufficient  to  cause  the  blood  to  flow 
through  the  tube. 

A very  ingenious  but  somewhat  complicated  apparatus  was  exhibited  m this 
country  in  1877  by  Dr.  Roussel  of  Geneva.  In  the  hands  of  its  inventor  it 
works  admirably,  but  it  is  too  complicated  and  too  likely  to  get  out  of  order 
to  be  of  much  practical  use. 

In  case  no  special  apparatus  is  at  hand  with  which  to  perform  the  operation 
the  Surgeon  may  readily  perform  the  operation  of  mediate  transfusion  with 
an  ordinary  hydrocele  or  aspirator  syringe,  and  it  is  then  safer  to  defibnnate 
the  blood  to  avoid  the  accidental  introduction  of  clots  into  the  circulation. 
Panum,  of  Copenhagen,  has  clearly  shown  by  numerous  experiments  that 
the  fibrin  is  not  in  any  way  necessary; to  the  success  of  the  operation.  He 
recommends  that  the  blood  be  drawn  into  a cup  kept  warm  m a basin  ot  hot 
water.  It  is  then  to  be  well  whipped,  filtered  through  a fine  cloth  and 
injected.  The  most  essential  part  of  the  blood  is  the  red  corpuscles,  whic 
are  wanted  to  serve  as  carriers  of  oxygen.  The  removal  of  the  fibrme  m this 

way  materially  facilitates  the  operation. 

Whatever  form  of  apparatus  is  used,  care  must  be  taken  to  prevent  the 
accidental  injection  of  air  into  the  vein.  The  introduction  of  a mere  bub ole 
of  ah’  will  not  cause  any  serious  consequences,  although  even  this  should  it 
possible  be  avoided.  All  tubes,  therefore,  and  the  cannulse  must  be  filled  with 
water  before  the  apparatus  is  set  to  work.  If  transfusion  be  determined  on,  it 
should  not  be  delayed  until  the  last  moment,  when  the  agony  of  death  has 
already  commenced  ; for  then  the  .actions  of  the  nervous  and  circulatory 
systems  may  be  so  impaired  that  the  patient  is  no  longer  recoverable,  or,  if 

temporarily  so,  will  speedily  relapse  and  die.  . 

Transfusion  has  seldom,  if  ever,  been  of  any  material  service  after  serious 
surgical  operations,  such  as  removal  of  very  large  and  vascular  tumours, 
amputation  at  the  hip,  and  the  like.  In  these  cases  the  patient  is  more  o ten 
perishing  from  shock  than  from  actual  loss  of  blood  ; and  consequently,  tii  - 
fusion  fails  to  produce  much  effect.  Transfusion  is  best  adapted  to  very  great 
and  sudden  losses  of  blood  from  small  wounds  impheatmg  a large  vessel  or 

from  secondary  haemorrhage.  - 

Other  fluids  have  been  used  instead  of  blood,  as  milk,  and  saline  solutions  ot 
various  kinds.  Thomas  and  Howe  in  America,  and  Mcldon  in  Dublin,  tune 
shown  that  a quantity  of  freshly-drawn  milk,  not  exceeding  U ounces,  ma) 
be  injected  without  injurious  effects.  It  seems  to  possess  cw’  1 \ • ’ 

advantages,  however,  over  the  injection  of  a properly  prepared  sahne  jlu  - 
Some  cases  have  lately  been  published  by  Jennings  and  Coates  (Lancet,  1<  ■ -h 
fn  wh"  treatment  J been  very  successfully  adopted  n,  pas — 
haemorrhage.  The  solution  used  was  that  recommended  by  Little  i 
treatment  "of  cholera  by  saline  injections  into  the  veins,  and  was  comp 
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of  the  following : — Chloride  of  sodium,  50  grains  ; chloride  of  potassium, 
3 grains ; sulphate  of  soda  and  carbonate  of  soda,  of  each  25  grains  ; 
phosphate  of  soda,  2 grains  ; water,  1 pint.  The  solution  should  be  of  a 
temperature  of  from  98°  to  100°  Falir.  Whatever  fluid  be  injected,  whether 
blood,  milk,  or  the  saline  solution,  the  quantity  must  be  regulated  by  the 
effect.  A few  ounces  will  usually  be  found  sufficient. 
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CHAPTER  XIV. 


ARREST  OE  ARTERIAL  HAEMORRHAGE. 


The  arrest  of  arterial  haemorrhage  is  perhaps  the  most  important  topic  that 
can  engage  the  Surgeon’s  attention,  for  on  the  safe  accomplishment  of  this  the 
success  of  every  operation  is  necessarily  dependent  In  studying  thi* , su 

ve  must  first  investigate  the  Means  that  are  adopted  by  Nature  lor  the  Sup- 
pression of  Haemorrhage  ; and,  secondly,  the  imitation  of  these  by  Surgi 

Apt 

NATURAL  ARREST  OE  HAEMORRHAGE. 


The  history  of  tile  investigations  into  the  means  adopted  by  nature  for  the  | 
arrest  of  hemorrhage  is  foil  of  interest  to  the  Surgeon,  and  is  excellently  green 
j 7b,  Jones’s  wort  on  Haemorrhage.  No  subject  in  surgery  effort 
stronger  evidence  of  the  advantage  of  the  application  of  “ Experimental 
Sology  ” to  practice,  than  this,  as  our  knowledge  of  it  has  been  wholly 
wained  by  experiments  on  the  lower  animals  ; and  by  the  sacrifice  of  the  bye* 
of  a few  dogs1,  donkeys,  and  calyes,  those  of  hnndreds-probably  of  thousands  I 

—of  human  beings  are  annually  preserved.  0 , f„u0™tr 

PpH-  who  miblislied  several  memoirs  on  this  subject  m l<ol  and  toLLowm0 

or  Cove^ ;°tlm  other  inside 
n a Bouchon  ” or  Plug— the  first  being  formed  by  the  last  chops  of  blood 

“rTr=±s  rwjs&BSf'g 

bleeding-  Then  a ligature  is  applied,  a similar  clot  forms  above  ,t. 

r”VSe"n^7m™l  He  admitted  the  formation  of 
c„“nt  insisted  on  the  importance  of  tto  M g 

lh“  edition^if  “ ^ in  1739,  s,.p- 

A?“nAt™to  an  exeehent  Mi. 

that  lnemon-hage  was  lessened  by  swooning,  an • thot  ttfe  ooagulimi  did 

^ere  adopted  and  supported  by  White, 

GT']ieU  t^TreCrrA;  dcnyhig  the  retraction  and  — £ 
J'ar"  the  ifportane 

the  arrest  of  haemorrhage  solely  to  the  injecting  or 
tissue  with  blood. 
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!Ifc  was  not  until  180.~>,  that  Dr.  Jones,  by  a series  of  admirably  conducted 
investigations,  finally  determined  the  mode  in  which  the  arrest  of  haemorrhage 
takes  place.  Since  his  time  but  little  has  been  added  to  our  knowledge  of  the 
subject,  so  complete  and  exhaustive  was  his  examination  of  it. 

The  Natural  Arrest  of  Arterial  Haemorrhage  is  effected  by  means  that  in  the 
first  instance  are  temporary,  but  afterwards  ■permanent. 

Temporary  Means. — The  means  which  ai’rest  temporarily  the  flow  of  blood 
from  an  artery  are  threefold.  If  the  vessel  be  small,  as  the  facial  or  radial, 
these  means  are  sufficient  in  many  cases  to  stay  the  haemorrhage  without  the 
interference  of  the  Surgeon  ; and,  whatever  be  the  size  of  the  vessel,  his  opera- 
tions are  materially  assisted  by  the  efforts  which  nature  makes,  though  they 
may  be  sometimes  unsuccessful,  to  prevent  a fatal  escape  of  blood.  They 
consist  in  : 

1.  The  Coagulation  of  and  an  Alteration  in  the  Constitution  of  the  Blood  ; 

2.  A Diminution  of  the  Force  of  the  Heart’s  Action,  and  consequently  of 
the  pressure  on  the  inner  coat  of  the  vessel  ; 

3.  Certain  Changes  effected  in  and  around  the  Artery. 

1.  The  Coagulation  of  the  Blood  in  and  around  the  wounded  artery  is 
the  most  important  means  adopted  by  nature  for  the  ai'rest  of  haemorrhage. 
Were  it  not  for  the  property  of  coagulation  possessed  by  the  blood,  that  fluid 
would  continue  to  drain  away  from  any  cut  artery,  however  small,  until  life 
became  extinct.  But  the  coagulation  of  the  blood  is  sufficient  of  itself  in  all 
aiteries  below  a certain  size,  to  close  the  opening  in  the  vessel,  and  so  to  arrest 
the  further  escape.  The  Alteration  that  takes  place  in  the  Blood,  as  was  first 
' flows  °Ut  ^ HeWS0U’  cousisfcs  in  an  increase  of  its  coagulability  as  it 


2.  The  Diminution  in  the  Force  of  the  Heart’s  Action,  owing  to  the 
patient  becoming  faint,  exercises  a very  material  influence  in  arresting  the 
. 0W  of  dlo°d  from  au  ai'tery.  The  forcible  manner  in  which  the  jet  of  blood 
is  propelffd  at  each  systole  of  the  ventricle,  is  the  principal  obstacle  to  the 
matron  of  an  adherent  blood-clot  around  and  within  the  cut  vessel  • for  so 

S aLhe  Jet  1S1m°re  P°werful  than  the  cohesion  of  the  clot,  it  will  certainly 
wash  the  coagulum  away.  As  the  blood  flows,  and  the  heart’s  impulse 
gradually  lessens  m force,  the  jet  falls  lower  and  lower;  until  at  last  when 

omtTonT^r’l11 1SfT‘  entireIy  a,Tested>  and  time  is  afforded  for  the 
ation  and  the  deposit  of  a coagulum  in  the  vicinity  of  the.  wound  The 

Jg"  COnsectuent  011  excessive  and  sudden  loss  of  blood  may  therefore  be 
ooked  upon  as  one  of  the  provisions  of  nature  for  the  safety  of  the  mtient 

other  w^  * n°fc  bG  t0°  Speedily  counteracted  by  stimulants  or  in  any 

ftinJo  rfb°  Ckailfes  tliat  take  Place  in  and  around  the  Vessel  itself  are 

in  the1Pi«S  of'  tl'ial  ar  °fi thG  bIee?ing  is  d°Pcudcnt-  They  consist 
cut  ends  and  in  the  F V ”’,1  lts  sdeath,  in  the  Contraction  of  the 

interior.’  Formation  of  a Coagulum  around  its  exterior,  and  in  its 

diately  to  redact  within  d‘?  lonS_ifclidinal  elasticity  causes  it  imme- 

narrowed  by  the  rm>i-  r %s  fiea  h>  and  at  fche  same  time  its  orifice  is 
consequence  of  the  wn  °f  Fe  muscular  fibre-cells  of  the  middle  coat  in 
retracts  the  in  teiffi  violence.  As  the  artery 

n°l  0f  the  sheath  « kft  rough  and  uneven.  Through  this 
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uneven  channel  the  blood  is  projected,  either  flowing  away  freely  externally  or 
being  extravasated  into  the  neighbouring  areolar  tissue,  according  to  the  direc- 
tion'and  state  of  the  wound.  As  the  blood  flows  over  the  roughened  surface 
of  the  sheath,  it  becomes  entangled  in  the  fibres,  and  tends  to  coagulate  upon 
them  ; this  tendency  to  coagulation  is  favoured  by  the  increased  plasticity  of 
the  blood  as  it  flows,  and  by  the  diminution  of  the  propulsive  force  with  which 
it  is  carried  on.  By  the  conjoined  operation  of  these  causes  a coagulum  is 
formed,  which,  though  lying  within  the  sheath,  is  outside  the  artery,  and 
extends  beyond  it ; and  is  hence  termed  the  external  coagulum.  It  is 
usually  somewhat  cylindrical,  and  often  looks  like  a continuation  of  the  vessel, 
being  at  first  perforated  by  a hollow  track,  through  which  the  stream  of  blood 
continues  to  flow.  As  it  increases  in  size,  the  hollow  becomes  closed  by  the 
concentric  deposit  of  coagulum.  The  hollow  track  leading  from  the  surface  of 
the  coagulum  to  the  wound  in  the  artery,  has  been  especially  described  and 
dwelt  upon  by  Amussat.  This  coagulum  acts  mechanically  by  blocking  up 
the  end  of  the  artery,  and  thus  constitutes  the  first  barrier  to  the  haemorrhage. 
The  formation  of  the  external  coagulum  thus  greatly  favours  the  retraction  of 

the  artery  within  its  sheath.  . . . 

Simultaneous  with  the  changes  that  have  just  been  described  is  the  con- 
traction of  the  cut  artery  which  commences  immediately  after  its  divi- 
sion, and  may  of  itself  be  sufficient  to  close  a small  vessel.  Thus,  during  an 
operation,  we  may  often  see  the  mouth  of  an  artery  which  when  first  cut 
spouted  out  a stream  of  blood  as  large  as  a straw,  gradually  diminish  in  ize 
until  it  ceases  to  bleed,  owing  simply  to  this  contraction  In  a ai.-er  a’  J 
this  process  is  not  sufficient  to  completely  close  the  vessel,  but  merely  gives  its 
cut  end  a conical  shape,  greatly  diminishing  the  aperture  in  the  artery,  perhaps 

to  the  size  of  a pin-hole.  . . 

The  next  change  that  takes  place  is  the  formation  of  the  internal  coagu- 
lum.  As  the  open  end  of  the  artery  becomes  obstructed  by  its  own  contrac- 
tion and  by  the  formation  of  the  external  coagulum,  the  blood  ls  Pr0P®Ue<J  ^ 
more  and  more  difficulty  through  it,  escaping  m a amaU 
and  at  last  becoming  completely  stationary.  Coagilaticn ^ 
within  the  artery  and  the  clot  that  is  formed  in  this  situation  plajb  an 
tapolnt  part  intte  permanent  closure  of  the  vessel  The  internal  ^apl| 
is  conical  in  form,  the  base  being  firmly  adherent  to  the  injured  M 
artery  at  the  margin  of  the  aperture  and  the  apex  extending  up  . • . I 

S of  attachment  cxcejt  b,  its  base,  the  apex  and 
free  , at  first  it  consists  merely  of  ordinary  blood-dot,  bn 
be  seen  hereafter,  important  changes  occur  wiftmit  The  t|l0n^ 

internal  coagulum  as  a temporary  means  of  ane.  » 1 , ntj] 

great,  has,  I think,  been  overestimated.  In  fact  it  is  not  formed^  a 1 unri 
the  flow  of  blood  has  been  arrested  by  the  contraction  of  the  artery  tma 
S.  of  the  external  clot ; and  in  some  oases  the  pmxum,  J 

branch  to  the  cut  cud  of  tho  vessel  appears,  by ^ d it  is 
the  blood,  to  prevent  its  formation  altogether.  A hen  it  is  toimea, 

useful  in  acting  as  a damper  to  break  the  force  °f  b°int  duc^)  the 

the  cut  end  of  the  vessel.  The  contraction  of  the  aitciy  >e  g , 

action  of  the  muscular  coat,  must  necessarily  cease  ^foru Jong,  ^ ^ is 
tion  of  the  muscular  fibre-cells  takes  place;  b ; l t1  exteniai  c0at. 
surrounded  externally  by  a coagulum  between  the  sheath  ana 


NATURAL  ARREST  OF  HAEMORRHAGE. 


397 


This  clot  having  been  moulded  to  the  artery  in.  its  contracted  state  prevents 
the  dilatation  that  would  otherwise  occur. 

After  the  haemorrhage  from  the  cut  artery  has  been  arrested  temporarily  by 
the  means  that  have  been  indicated,  Nature  proceeds  to  secure  the  vessel  by 
permanently  occluding  it. 

Permanent  Closure  of  a cut  artery  is  effected  by  processes  analogous  to 
those  which  have  been  already  described  as  occurring  in  the  union  of  wounds 
in  the  Chapter  on  the  Process  of  Eepair  (page  268).  During  the  first  few 
hours  after  the  arrest  of  the  bleeding,  the  internal  coagulum  contracts  slightly 
and  becomes  more  adherent  to  the  inner  coat  of  the  artery.  For  the  first 
twenty-four  horns  or  more  the  ordinary  process  of  exudation  with  migration  of 
the  white  corpuscles  takes  place,  both  from  the  vessels  in  the  injured  coats  of 
the  artery  and  from  the  vasa-vasorum  in  the  sheath.  By  the  second  day  there- 
fore we  find  that  the  base  of  the  internal  coagulum  and  the  external  coagulum 
in  the  sheath  have  become  paler  in  colour  from  infiltration  with  migrated 
leucocytes  ; and  exactly  opposite  the  divided  end  of  the  artery  there  may  be 
a small  nodule  of  colourless  plastic  exudation,  composed  entirely  of  migrated 
cells  held  together  by  coagulated  fibrin.  This  change  therefore  corre- 
sponds to  that  which  has  already  been  described  as  occurring  in  the  early 
stages  of  union  of  wounds  by  first  intention,  the  only  difference  being  in  the 
presence  of  the  great  excess  of  blood-clot.  By  the  end  of  the  first  twenty-four 
or  thirty-six  hours,  if  all  goes  well,  the  process  of  the  traumatic  inflammation 
resulting  from  the  wound  and  the  accompanying  exudation  should  have  ceased, 
and  we  then  have  a firm  mass  of  plastic  exudation  plugging  the  mouth  of  the 
artery  and  surrounding  its  cut  extremity  externally,  and  the  processes  of 
genuine  repair  now  set  in.  Outside  the  vessel  these  consist  merely  of  the 
vascularization  of  the  “ plastic  exudation,”  the  absorption  of  the  blood-clot,  and 
the  gradual  development  of  cicatricial  fibrous  tissue,  as  already  described 
(page  273).  It  is  evident  that  if  these  processes  go  on  healthily  and  un- 
disturbed by  further  inflammation  and  exudation,  the  orifice  of  the  wounded 
vessel  is  from  the  first  surrounded  externally  by  a firm  substance— first,  blood- 
clot  ; secondly,  plastic  exudation  or  “ coagifiable  lymph  ; ” thirdly,  firm  vascu- 
lar granulation-tissue  ; and,  lastly,  fibrous  scar-tissue.  The  artery  is  therefore 
sealed  externally  as  well  as  internally,  and  these  external  changes  are  of  equal 
importance  with  those  about  to  be  described  as  occurring  inside  the  vessel.  If 
inflammation  and  suppuration  take  place  in  the  wound  from  any  cause,  more 


especially  if  decomposition  of  the  discharges  sets  in  with  breaking  down  of 
the  external  coawnlnm.  thus  r>nn«ino-  t-Ln  Tv-ranm-i™  ^ ■ 
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conical  shape  ; but  in  some  eases  1 liavc  seen  tlic  contraction  commence 
suddenly,  the  narrowed  part  being  perfectly  cylindrical  for  about  an  inch. 
The  next  change  observable  is  the  decolourized  ion  of  the  clot.  T1  n's  commences  at 
the  part  which  is  in  contact  with  the  injured  end  of  the  vessel  and  gradually 
extends  upwards.  The  red  corpuscles  in  the  clot  break  up  and  are  absorbed, 
leaving  a firm  fibrinous  plug  closely  adherent  to  the  inner  coat  of  the  artery. 
This  process  of  decolourization  is  accompanied  by  still  further  shrinking  ol 
the  clot.  It  is  usually  completed  in  about  a week.  The  ultimate  changes  consist 
in  a gradual  absorption  of  the  internal  coagulum,  with  development  of  cicatricial 
fibrous  tissue  for  a greater  or  less  distance  from  the  divided  end,  the  ai  tery 
being  for  a corresponding  distance  converted  into  a dense  fibrous  coid.  In 
some  cases  the  complete  obliteration  of  the  vessel  reaches  as  high  as  the  next 
branch  ; but  in  others  an  extremely  narrow  channel  may  be  found  extending 
some  distance  into  the  contracted  part  of  the  vessel. 

If  these  processes  be  followed  microscopically  in  specimens  obtained  at 
different  periods  from  animals,  the  following  appearances  may  be  observed. 
The  first  exudation  which  forms  at  the  cut  end  of  the  artery  and  infiltrates 
the  base  of  the  clot  differs  in  no  respect  from  the  early  exudation  in  union  o 
a wound  by  first  intention  ; it  is  composed  of  migrated  white  corpuscles 
entangled  in  the  meshes  of  coagulated  fibrine.  This  exudation  commences 
immediately  after  the  injury.  By  the  third  day  the  base  of  the  dot  will  be 
more  extensively  decolourized  and  the  microscope  shows  that  this  is  due  to  the 
o-rowth  of  new  cells  which  have  occupied  the  place  previously  filled  by  the 
lower  part  of  the  clot.  The  origin  of  these  new  cells  has  been  a matter  of 
dispute.  Those  which  infiltrated  the  base  of  the  clot  in  the  first  ^enty-four 
hours  are  undoubtedly  migrated  corpuscles;  but  it  seems  pi obable  that  as 
soon  as  the  artery  has  recovered  from  the  damage  done  it  by  the  wound, 
o-rowth  commences  from  the  endothelial  cells  of  the  inner  coat  Iheseait 
described  by  Oornil  and  Ranvier  as  multiplying  rapidly  and  penetrating into 
the  substance  of  the  clot  in  bud-like  processes.  Whatever  the  source  of  the 
new  cells  may  be,  this  much  is  certain  : that  by  the  end  of  a lew  day,  the 
endothelium  can  no  longer  be  recognized  at  the  paid  where > they  uegiow 
nnd  the  new  tissue  replacing  the  clot  is  m direct  contact  uith  the  elastic  layers 
of  the  inner  coat.  The  mass  of  cells  thus  formed  is  soon  penetrated  by  ne 

that  the  lumen  of  the  artery  for  a variable  distance  ^f  Uic 
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supposed  by  any  pathologist  that  the  fibrin  or  the  red  corpuscles  can  take 
any  part  in  the  formation  of  new  tissue.  The  whole  question,  therefore,  turns 
upon  the  fate  of  the  white  corpuscles  in  the  clot,  and,  as  in  the  first  few  hours 
after  its  formation  the  base  becomes  infiltrated  with  wandering  cells,  this 
question  becomes  merged  into  the  wider  one  of  the  part  played  by  migrating 
leucocytes  in  the  formation  of  new  tissue.  (See  Repair.) 

0.  Weber  has  described  in  the  vascularization  of  the  thrombus  the  formation 
of  vessels  communicating  with  the  lumen  of  the  artery  ; but  subsequent 
observers  have  not  confirmed  his  views.  It  is  probable,  however,  that  when 
restoration  of  the  channel  of  an  artery  takes  place  after  it  has  been  tied  in  its 
continuity  with  an  absorbable  ligature — an  accident  that  has  occurred  more 
than  once — the  first  channel  of  communication  from  above  the  ligature  to 
below  may  be  by  means  of  the  new  vessels  formed  in  the  thrombus  during 
organization,  and  that  by  the  subsequent  dilatation  of  these  with  absorption 
of  the  new  tissue  round  them  the  lumen  may  be  completely  restored. 

The  internal  changes  above  described  as  taking  place  in  the  healthy  closure 
of  a wounded  artery  occur  first  at  the  injured  extremity  of  the  vessel,  the 
complete  closure  and  obliteration  not  taking  place  as  high  as  the  next  branch 
till  many  weeks  after  the  actual  divided  end  is  closed  and  sometimes  not 
occurring  at  all.  During  the  early  period,  the  upper  part  of  the  internal  clot 
serves  the  important  function  of  breaking  the  force  of  the  wave  of  blood  and 
thus  giving  the  necessary  rest  to  the  point  at  which  repair  is  going  on.  In 
order  that  healthy  closure  of  the  vessel  may  take  place  it  is  essential  that 
there  shall  be  an  absence  of  undue  irritation  at  the  cut  end.  If  the  end  of 
the  artery  is  exposed  to  direct  contact  with  decomposing  blood-clot  or  dis- 
charges, inflammation  and  exudation  will  continue,  and,  instead  of  the  firm 
new  tissue  sealing  the  divided  end  of  the  artery,  excessively  soft  granulation- 
tissue  or  merely  puriform  exudation  may  be  formed  ; and  as  under,  these  con- 
ditions the  external  support,  as  before  stated,  is  also  wanting,  the  safety  of  the 
patient  depends  merely  on  the  adhesion  of  the  blood-clot  higher  up,  aud 
secondary  haemorrhage  is  very  likely  to  occur.  A large  ligature  soaked  in 
septic  matter  or  a decomposing  piece  of  catgut  in  contact  with  the  injured 
part  of  the  artery  acts  as  an  irritant,  prolongs  exudation,  and  softens  the 
reparative  material.  On  the  other  hand  carbolized  catgut  or  silk  in  an  aseptic 
condition  seems  to  cause  little  or  no  irritation  beyond  that  caused  by  the 
mechanical  violence  used  in  its  application. 

The  changes  that  have  just  been  described  are  those  which  take  place  in  the 
proximal  end  of  the  artery.  In  the  distal  or  inferior  end,  occlusion  is  effected 
jy  processes  essentially  the  same,  but  the  retraction  and  contraction  of  the 
vessel  are  not  so  complete  and  extensive,  and  the  coagulum  is  usually  smaller 

!lefh,VmS1C  VrCi  °UtS1Cle  ) T som\cafs>  .iudeed>  the  internal  coagulum  is 
i , ' 10  ess  Pei'fcct  closure  of  the  distal  end  may,  as  Guthrie  suggests, 

the  cause  of  the  more  frequent  occurrence  of  haemorrhage  from  it  ‘ ‘ 

WnvT«  Ha/mouuhage  fR0M  A Pictured  on  Partially  Divided 

been  dlfi^l  ? ^ masomewhab  difl™t  manner  from  that  which  has  just 
, d scnbed>  tlie  difference  consisting  in  the  changes  that 


npio-lilmnvL™  T ,1 “ ^ uuo  cuanges  cnao  go  on  in  the 

arte,  S “ WTtl-  If  “*  womd  i»  the  soft  parts  covering  the 

cscaiK  wit?  A S™  ™.d  obll9ue  in  direction,  so  that  the  blood  does  not 

haemorrhao-p  f.?i^1C<li  aci  lfcy>  ifc  will  be  found  that  the  temporary  arrest  of  the 
o aves  pace  by  an  extravasation  of  blood  occurring  between  the 
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artery  curd  its  sheath,  by  which  the  relations  between  the  wound  and  the  < 

aperture  in  the  sheath  are  altered.  The  direct  effect  of  the  injury  is  to  cause 
some  contraction  of  its  muscular  coat,  and  thus  the  blood  finds  its  way  readily 
between  the  sheath  and  the  external  coat,  and  the  stratum  of  coagulated  blood 
extends  for  some  distance  within  the  sheath,  above  and  below  the  wound, 
opposite  to  which  it  is  thicker  than  elsewhere.  Coagulum  may  likewise  be 
formed  in  the  tissues  of  the  part  outside  the  sheath,  by  which  the  tendency 

to  the  escape  of  blood  further  lessened. 

The  permanent  closure  of  the  puncture  is  effected  by  processes  analogous  to 
those  which  take  place  in  repair  of  other  tissues.  If  the  wound  be  small  and 
well  closed  by  an  external  coagulum,  and  if  the  force  of  the  heart  be  not  too 
o-reat,  the  opening  may  be  closed  without  complete  obliteration  of  the  artery. 

A small  layer  of  clot  may  form  internally,  adhering  to  the  wound  in  the 
inner  coat.  Exudation  then  takes  place  from  the  vessels  of  the  external 
coat  and  from  the  sheath  externally,  and  after  this^  follow  the  ordinary 
processes  of  “vascularization  of  the  plastic  exudation,  and  development  o 
fibrous  tissue.  Thus  a small  fibrous  cicatrix  is  formed  ^ the  wah  of  the 
vessel.  More  commonly  the  clot  gradually  increases  m size,  till  the 
the  vessel  is  filled  up  opposite  the  wound,  and  then  the  subsequent  chan  es 
described  above  as  occurring  when  an  artery  is  divided  take  place,  and  te 
vessel  is  permanently  obliterated  and  converted  at  the  seat  of  obstruction  into 
a fibrous  cord.  In  order  that  the  wound  in  the  artery  should  unite  simply  by 
the  formation  of  a cicatrix  in  the  coats,  without  obliterating  he  cavity  of  the 
vessel  it  is  necessary  that  it  be  below  a certain  size  ; but  this  size  wifi  vary 
LcSino  to  the  direction  of  the  wound.  If  this  be  longitudinal  or  slightly 
nblimip  It  will  be  more  likely  to  unite  in  this  way  than  if  transverse.  Guthrie 
states  that,  in  an  artery  of  the  size  of  the  temporal, a small ‘™y 
mav  sometimes  heal  without  obliteration  of  the  vessel,  though  this  ^ery  laiely 
hanneTSkr'er  arteries.  If  a large  vessel,  such  as  the  femoral  be  opened 
lonoitudinallyto  the  extent  of  one-fourth  of  its  circumference,  theie  is  no 
proof  that  the  wound  can  heal  without  obliteration  of  the  cavity ofthe i artery 
but  when  a longitudinal  wound  in  a large  artery  is  very  small,  little  moie  tin 
i mmeture  closure  may  possibly  take  place  simply  by  its  cicatrization  ; but 
LrX  altys  continues  weak  at  this  point,  and  may  eventually  become 

^Iftn  iry  of  the  second  or  third  magnitude,  as  the  axillary  or  femoral  lie 
JdE  £ fourth  or  more  of  its  circumference,  either  fatal ^morthagt £ 
the  formation  of  a traumatic  aneurism  will  take  place,  according 
and  more  or  less  direct  character  of  the  external  wound. 

SURGICAL  TREATMENT  OP  ARTERIAL  HAEMORRHAGE. 
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and  thumb.  Thus,  in  amputation  at  the  hip  and  shoulder-joints,  the  assistant 
readily  controls  the  rush  of  blood  from  the  femoral  and  axillary  arteries  by 
grasping  them  between  his  lingers.  Above  all,  the  Surgeon  should  never  dread 
haemorrhage,  nor  lose  his  presence  of  mind  when  it  occurs.  If  recourse  be  had 
to  proper  means,  it  can  always  be,  at  least  temporarily,  arrested.  On  no 
account  should  anyone  who  pretends  to  the  character  of  a Surgeon  employ 
inefficient  means  to  stop  it,  and  imagine  that  he  can,  by  covering  up  the  wound 
with  rags,  handkerchiefs,  &c.,  prevent  the  escape  of  blood.  These  procedures 
ouly  hide  the  loss  that  is  going  on,  and,  by  increasing  the  warmth  of  the  parts, 
prevent  the  contraction  of  the  vessels,  and  favour  the  continuance  of  the  bleed- 
ing. Under  all  circumstances,  therefore,  bleeding  wounds  should  be  opened 
up,  the  coagula  gently  removed  from  their  surface  by  means  of  a piece  of  soft 
sponge  or  a stream  of  cold  water,  and  the  part  well  cleaned.  In  this  way 
“you  look  your  enemy  in  the  face,”  and  can  adopt  efficient  means  for  the 
permanent  arrest  of  the  haemorrhage. 

The  methods  of  controlling  the  flow  of  blood  temporarily  by  digital  com- 
pression and  by  the  various  forms  of  tourniquet  have  been  fully  described  on 
p.  40,  el  seq.  It  is  usually  necessary  to  adopt  some  of  these  during  the  appli- 
cation of  means  intended  to  produce  permanent  arrest  of  the  bleeding.  The 
screw  tourniquet  and  digital  compression  will  usually  be  found  the  most  con- 
venient, as  the  pressure  can  be  rapidly  relaxed,  in  order  to  guide  the  Surgeon 
to  the  bleeding  point,  and  re-applied  if  necessary. 

The  different  means  that  may  be  employed  for  the  permanent  arrest  of 
haemorrhage  are  : — 1,  the  Application  of  Cold ; 2,  the  Application  of  Hot 
Water  ; 3,  Styptics  ; 4,  Cauterization  with  a Hot  Iron  ; 5,  Pressure  ; G, 
Flexion  ; t,  Torsion  ; 8,  Forcipressure  ; 9,  Ligature  ; and  10,  Acupressure. 

1.  Application  of  Cold  is  sufficient  to  arrest  the  general  oozing  of  arterial 
blood  which  is  always  observed  on  a cut  surface.  The  mere  exposure  to  the 
cold  aii  of  a wound,  which  has  bled  freely  so  long  as  it  has  been  covered  up  by 
pledgets  and  bandages,  is  often  sufficient.  When  this  does  not  succeed,  the 
application  of  a piece  of  lint,  soaked  in  cold  water,  will  usually  arrest  the  flow 
of  blood.  When  it  is  necessary  to  do  this  speedily,  as  in  some  operations  about 
the  air-passages,  a small  stream  of  cold  water  may  be  allowed  to  drip  into  the 
wound,  and  thus  cause  rapid  contraction  of  the  vessels,  and  consequent 
cessation  of  bleeding.  In  cases  of  bleeding  into  some  of  the  cavities  of  the 
body,  as  the  rectum,  vagina,  or  mouth,  the  application  of  ice  is  advantageous. 
Its  use  should  not,  however,  be  too  long  continued,  lest  sloughing  occur, 
indeed,  if  cold  do  not  speedily,  almost  at  once,  arrest  the  bleeding  by 

constricting  the  vessels,  it  is  better  to  have  recourse  to  other  and  more  efficient 
means. 

2.  The  Application  of  Hot  Water  is  a most  valuable  means  of  arrest- 

in°  dm;ing°1;  ^mediately  after  an  operation.  It  is  especially  useful 

blo^W  , " nab?U  f 16  faCe  and  tru,,k  hl  which  ifc  is  impossible  to  adopt  any 

of the , ,Trat'ng’  and  yet  in  which  it  is  important  that  the  view 

mediately  ? MU  ^ n0fc, be  obscured  bF  persistent  oozing  of  blood.  It  im- 

of  Esm  Jr-Va  if8  reG  bleedmS  from  small  vessels  which  follows  the  removal 

1879  bvHim'n  Ul  i'fe’  db*s  moc  c °i  treatment  was  introduced  in  America  in 

of  between  150°°F  Hamilt(Mtl  applied  water  at  a temperature 

recommended  JL,,  ' wi  ok  Lund^  °n  f°rCeps-  Br0Wa 

the  whole  wound  with  water  of  the  same  temperature. 
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Hunter  applied  the  water  at  a lower  temperature  125  1 • to  130  which 
can  -just  he  endured  by  the  Surgeon’s  hands.  All  these  plans  act  very  well, 
and  although  the  heat  is  sufficient  to  whiten  the  surface  of  a divided  muscle, 
no  evil  consequence  results,  and  union  by  first  intention  is  not  interferedjnth 
If  the  wound  is  being  treated  antiseptically,  a hot  solution  o earbolic  acid^ 
in  40  or  two  teaspoonfuls  of  tincture  of  iodine  added  to  a pint  of  water,  may 
be  ^ instead  ofthe  simple  hot  water.  Care  most  be  ***?&!£ 
this  method  of  arresting  hemorrhage,  that  the  water  used  be  sufficiently  hot, 

otherwise  the  effect  will  be  merely  to  increase  the  bleeding.  , d 

3.  Styptics  are  substances  which  cause  contraction  of  the  vessels  am 
coagulate  the  albumen  of  the  blood,  and  thus  increase  the  rapidity  of  for  - 
tion  and  the  firmness  of  the  coagulum.  They  are  used  pnncipahy 
from  spongy  parts,  or  in  bleeding  from  cavities  or  organs  to  which  other  ap 
plications  cannot  Readily  be  made.  The  great  objection  to  their  e^en 
in  some  wounds  is  their  tendency  to  modify  mjunously  the 
the  surface  and  to  prevent  union  by  the  first  intention.  The  most  useful 
stVDtics  are  the  solution  of  perchloride  of  iron,  spirits  of  turpentine,  and  ga 

fflrJTu*  appliin  of  alum,  or 

ct-;cp  of  the  nitrate  of  silver,  is  also  serviceable.  01  ail  these,  cue 

solution  of  the  perchloride  of  iron,  when  applied  to  a bleeding  P^cts  a 
the  readiest  and  most  efficient  haemostatic,  coagulatmg  the  blooc  _ 

before  the  surface  has  had  time  to  ge  wet  m b ““d.  ol 

necessary,  be  maintained  in  position  j ie  p cavity  and  the  actual 

comparatively  ^^^^^succTed  " Yet  in  some  cases  it  is  of  the  most  mi- 
severe  measures  are  likely  to  succeeu.  j-  p mgsess  • more 

questionable  utility,  and  ^P®^  proceeds  from  a soft  and 

particularly  m those  cases  in  which  the  < , urfece  0f  which  many 

porous  part  that  will  not  hold  a J^-on  ^ ^ J 

points  appear  to  be  hi  cedi  n hemorrhage  will  often  be  staid  more 

sufficient  size  should  be  used,  and  tl  e * n = white  heat.  The  bleed- 

effectually  if  it  be  applied  at  a ^V^^nre  of  a sponge  or  of  dry  cotton 
ing  surface  must  be  carefully  dried  X Action  is  extremely  uncertain. 

wool  before  the  cautciy  is  app  e , capillary  than  of  arterial  hannor- 

Tt  is  more  useful,  perhaps,  for  the  arrest  of  ca ffi  la  > the  actual 

rhage,  but  arteries  of  moderate  size  may  thus  be 
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Fig.  137. — A fresh  Artery  from  the 
dead  body,  cauterized — showing  the 
firm  adherent  eschar. 


cautery  blocks  up  the  artery  by  a thick  slough  or  eschar  (Fig.  137),  there 
is  always  some  danger  of  a recurrence  of  the  bleeding  when  it  separates, 
and  the  Surgeon  must  be  on  his  guard  about  the  sixth  or  eighth  day  lest  the 
haemorrhage  break  out  afresh. 

In  some  cases,  however,  in  which  the  cautery  has  been  experimentally 
applied  to  the  cut  end  of  an  artery  removed  from  a fresh  dead  body,  it  has 
been  found  that  the  eschar  is  formed  of  the 
charred  and  shrivelled  external  coat  only,  the 
inner  and  middle  coats  being  separated  and 
turned  up  into  the  lumen  of  the  artery.  This 
result,  however,  does  not  seem  to  be  constant. 

The  actual  cautery  has  been  frequently 
employed  of  late  years  during  operations  on 
very  vascular  parts  in  which  temporary  arrest  of  the  circulation  is  im- 
possible. It  has  been  used  chiefly  in  two  ways  : first  as  the  galvanic  ecraseur, 
and  secondly  as  a red-hot  knife.  The  galvanic  ecraseur  is  simply  a loop  of 
platinum- wire  which  can  be  heated  by  electricity  after  being  passed  round  the 
part  to  be  removed.  During  the  operation  the  loop  is  gradually  tightened,  by 
a screw  in  the  handle  of  the  instrument,  until  the  part  is  removed.  Operations 
performed  in  this  way  are  almost  bloodless;  but  the  instrument,  with 
its  battery,  is  veiy  cumbersome,  its  action  is  not  certain,  and  secondary 
haemorrhage  is  common  after  its  use ; consequently  it  is  now  but  little  em- 
ployed. Its  place  has  been  taken  by  Paquelin’s  red-hot  knife.  This  is  a 
flattened  hollow  blade  with  blunt  edges,  made  of  platinum,  and  fixed  on  a 
handle  connected  by  an  India-rubber  tube  with  a bottle  containing  benzol 
The  knife  is  fiist  made  red-hot  in  a spirit  lamp,  and  its  heat  is  maintained  bv 
blowing  a mixture  of  air  and  benzol-vapour  into  the  hollow  blade  by  means  of 
an  elastic  ball.  The  benzol-vapour  burns  without  flame,  and  the  heat  can  be 
maintained  at  any  point  that  is  required  by  driving  in  a larger  or  smaller 
amount  of  vapour.  Care  must  be  taken  not  to  allow  any  of  the  liquid  benzol 
to  get  into  the  tube,  or  a flame  would  flash  from  the  instrument  ; this  is  best 
avoided  by  filling  the  bottle  with  pieces  of  sponge.  The  blade  can  be  replaced 
if  necessary  by  cauteries  of  various  shapes.  In  removing  very  vascular 
growths,  such  as  an  epithelioma  of  the  vulva,  the  knife,  if  at  a glowino-  red 
heat,  arrests  the  flow  of  blood  from  the  smaller  vessels,  only  leaving  the  laro-er 
arteries  spou  ting  from  a perfectly  dry  surface,  and  they  can  thus  be  seized  and 
M wrthout  difficulty  or,  if  preferred,  touched  with  the  cautery  at  alfl^d 

slonthil  if  r.  , 18  ®perfl0,ally  ohalTetl>  and  heals  with  little  or  no 
11  'l,J  desired  t0  ™st  the  flow  of  all  vessels  completely  the 

mtcCy  “d  * » “ h“t!  “ “««<*  more  s.owlyU  dram 
anttfafhJm^wf  «"*  is  a ™7  mode  of 

ilWrffcu*'  T ;“*•  K iB  not’  ho're™'>  applicable  to 

jaecnt  tolt  0 , ft?  ! * "“Ti7  that  tlle  ressel  should  have  a bone  snb- 
be  employed  in'soft  ?"  8 H n cm’nterpressure ; hence  it  cannot  readily 
may  be  Sj „ P“ “ .the  th«»‘  <*  perinteum.  Pressure 

bandage  is  sufficient  tnllVTtl  ' "’"Otmiea  the  noiform  compression  of  a 
may  often  be  stoimoil  bv  ,“nes  J*10  bmmorrhage;  thus  oozing  from  a wound 

tightly  over  them  a ' allng  ' ' ^ flaps’  alld  applying  a bandage  rather 

b . them.  Sometimes  a weight  applied  upon  this-as,  for  instance, 

D D 2 
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1 f „ Dw  nr  s-md-baf  laid  upon  the  part— will  tend  still  further 

J .OTetr the  bleeding.  In  the  case  of  bleeding  from  hollow  cavities,  as  the 
yS  na  or  nares,  the  hemorrhage  may  be  arrested  by  the  pressure  ot 
a nir’of  sponge  or  lint,  to  which  sometimes  a styptic  may  advantageously  be 
m ? When"  the  lnemorrhage  proceeds  from  the  puncture  ot  a small  01 

on  each  side  by  an  adherent  go  a nlede-ets  of  lint  of  a circular 

least  an  inch  in  thickness,  anc^  mac  e o . be  J?  bed  with  its  pointed 

shape,  gradually  diminishing  in  sizm  It  1 ^ i h pi  ^ gbould  be  takeu 

end  resting  over  the  wound  in ^ \ UJ  ^ ^ ^ thoroughly 

that  the  part  on  which  ^ P“eJS  ig  commanded  above  the  wound  by  a 
dried  of  all  blood,  and  that  y fino-ers.  A thick  slice  ot  a 

tourniquet,  or  by  the  pressure  o . being  placed  on  the  wound, 

phial-cork,  or  a four-penny  prece,  whole.  When 

the  graduated  compress  ^ ’the formation  of  an  adherent 
applied  in  this  way  pressure  acts  by  d b,  the  force  applied.  The 

%%£££££-*»  “ '%**>*  " SS  °0CmTing  ate 

gotten  that  if  it  is  applied,  as  1 m ->  r artery  it  must  equally  empty 

to  arrest  the  flow  of  pressed’  upon  abso- 

all  the  capillaries  and  veins,  thi  » } that  if  a part  be  deprived 

lately  bloodless.  We  have  before  seen  U ^ ° ' 3 ^ for  between  twelve 

of  blood  for  a sufficient  tunem  the  human  sub  ,P  accoympailied  by  all  the 
and  twenty-four  hours  the  varying  with 

phenomena  of  acute  mflammatm: Hie  mrt  has  been  left  bloodless ; and  we  are 
the  length  of  time  dmmg  which  the  pc  be  applied-with  sufficient 

ah  of  course  familiar  with  the  fact  that, lf  .thV  ^t  rnust 'follow.  It  is  very 
force  for  a sufficient  length  of  time,  “ ° ^ plied  for  a single  hour 

important,  therefore,  that  pressme  should  ^ PI  ^ wounded  arfcery  by 
longer  than  is  necessary  to  ensure  the  & P - us  tbafc  iu  a small 

an  adherent  clot.  The  experi^  pressure  is  applied  as  a 

artery— and  it  is,  of  course,  on  y ^ - P_about  twelve  hours  is  a sufficient 

permanent  means  of  arresting  uemoi  -a  liraymied  compress  should,  therc- 
lime  to  ensure  the  closure  of  the  vesseb  £ J,  ; at  the  end  of 

Me.  not  * fopt  firmly  (««/•  ”oscne<i  without  disturbing  the  compress, 
that  time  the  bandages  should  . • is  kent  very  quiet  with  the 

which  will  be  sticking  to  the  port,  .Wo  tan pa “^X/cxceiivc  and  pro- 
limb raised.  The  inflammation  or  ^ „.Wch  an.cst  „f  bleeding  by 

longed  pressure  is  the  cause  o!  the  heque  ) 

pressure  is  followed  by  secondary  b^Th^  ^ ^ alg()  tbat>  if  applied 
In  employing  pressure,  it  must  ike  actual  force  required  to 

accurately  to  the  mouth  of  the  Weeding  . ■ arcbj  fov  instance,  less 

ZZ&fSZ  Lr^rately  applied  would  Cose  the  mouth  of  the 
mT WtctaE  Itasn.  « a means  of  arresting  haemorrhage  from  the 
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arteries  of  the  limbs,  has  in  recent  years  been  advocated  by  Heath  ot 
Newcastle,  Adetmann  of  Dorpat,  and  others.  Its  application  is  founded  on 
the  fact,  specially  pointed  out  in  1843  by  Formey,  that  flexion  of  the  arm 
at  the  elbow-joint  weakens  or  arrests  the  pulsation  at  the  wrist.  Malgaigne, 
Vidal,  Fleury,  Fry,  and  some  other  Surgeons,  have  reported  cases  in  which 
the  plan  was  employed  successfully  ; but  until  lately  the  method  has  attracted 
little  attention.  Heath,  from  a number  of  experiments  made  by  him  in  the 
Newcastle  Infirmary,  has  found  that  flexion  of  the  arm  at  the  elbow,  or  of  the 
leg  at  the  knee,  diminishes  or  arrests  the  pulse  in  the  distant  arteries.  In 
this  respect  he  confirms  the  observations  of  Hyrtl  and  others  ; but  he  finds 
also  that  in  the  arm  the  process  is  greatly  aided  by  placing  a piece  of  lint  or  a 
handkerchief  rolled  up  in  the  bend  of  the  elbow  ; and  in  the  lower  limb,  by 
bending  the  thigh  on  the  abdomen  at  the  same  time  that  the  leg  is  bent  at  the 
knee.  Where  flexion  acts  successfully  as  a means  of  haemostasis,  as  it  is 
reported  to  have  done  in  several  cases — especially  in  wounds  of  the  palmar 
arteries  and  the  vessels  of  the  fore-arm — it  probably  does  so  by  weakening  the 
current  of  blood,  so  as  to  favour  the  closure  of  the  arterial  wound  in  the 


Fig.  188.— Torsion  of  Brachial  Artery. 


manner  described  in  speaking  of  the  Natural  Arrest  of  Haemorrhage.  The 
apparent  simplicity  and  safety  (when  carefully  applied)  of  flexion  render  it 
worthy  of  further  trial  in  cases  of  injury  of  the  arteries  of  the  fore-arm  and 
hand  or  of  the  leg  and  foot.  A roll  of  lint  or  other  soft  material  having 
bcen  piaced  m the  flexure  of  the  joint,  the  limb  should  be  bent  until  it  is 
pucened  that  the  haemorrhage  is  arrested,  and  should  then  be  maintained 
tnl-on  ' i'°r  tV  mean.s  a handkerchief  or  bandage.  Care  must  of  course  be 

nrnri.  1 a-rSe  to°  Sreafc  compression,  by  which  gangrene  might  be 
nation  i«  a.  f r 0X1011  should  be  kept  up  till  the  Surgeon,  by  careful  exami- 
> ■ a is  led  that  there  is  no  further  risk  of  haemorrhage, 
ousiox  of  Cut  Arteries  for  the  arrest  of  haemorrhage  is  mentioned 
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by  Galen  • but  the  practice  seems  to  have  been  forgotten  until  about  1 828. 

It  was  revived  in  France  by  Amussat,  Velpeau,  and  Thierry  ; and  m Germany 
by  Fricke,  who  experimented  upon  and  practised  this  method  of  tieatmg 
divided  arteries,  with  mnch  ingenuity  and  perseverance.  Gut,  notwithstan  mg 
the  efforts  made  to  force  it  on  the  attention  of  Surgeons,  it  was  gradually 
abandoned,  even  by  its  strongest  advocates.  Torsion  has  never  come  into 
general  use  amongst  Surgeons  in  this  country,  and  has,  certamly,  been  o 
much  neglected.  It  may  be  practised  m various  ways.  Thus,  Am  . < 
recommended  that  the  artery  be  drawn  out  for  about  half  an  inch  by  one  pan- 
off  creeps  ; that  it  then  be  seized  close  to  the  tissues  with 
and  that  the  end  be  twisted  oft'  by  about  a dozen  turns  (Fig.  1*8).  Thi » p an 
is  applicable  only  to  the  larger  arteries  which  can  be  cleanly  isolated  fiom 
surrounding  parts.  Velpeau  and  Fricke  advised  that  the  end  be  not  taken 
off  Tut  merely  twisted  seven  to  eight  times,  according  to  the  size  of  the 
vL  x5Sr  simply  seized  the  artery  and  twisted  it  in  the  direction  of ’m 
Tis  In  seizing  the  artery  it  is  particularly  important,  as  Dupuytren  has 
nointed  out  that  the  whole  vessel  be  grasped  by  the  forceps,  and  that  caie  be 
take^ not  to  introduce  one  blade  into  the  open  end  of  the  vessel,  and  thus 
twist  only  half  of  it.  There  can  be  no  doubt  that  haemorrhage  fiom  the 
Hro-est  vessels  may  be  effectually  stopped  by  torsion.  Amussat  and  Velpeau 

1 b , iw  nopri  it  to  close  the  femoral,  brachial,  ulnar,  and  radial  ai tones  m 

££?  Bryant, 

other  mode  of  occluding  a wounded  artery.  . „ , o 

In  order  to  apply  torsion  successfully,  a strong-  pair  of  forceps, , 1 

accm-atelyffitting  serratures,  must  be  used  (Fig.  139),  and  the  width  of  the 


Fig.  139.— Torsion  Forceps. 

blades  should  vary  with  the  size 

torsion  to  a large  vessel,  it  is  better  not  to  t™ ^ thaend era  y 

or  four  sharp  turns  usually  " Smir  vessels  may  b. 

are  felt  to  give  way,  and  all  resisi tance  to  off  Eyen  Kith  small 

twisted  till  the  part  included  m . , , lie  vessel  cau  he  isolated  the 

vessels  it  will  be  found  that  the  applied  to 

more  certainly  will  the  bleeding  e s opi  • forcepS  • it  is  most  ditiicult 
large  vessels,  which  cau  situated  i^nse  structures,  or  in 

with  small  vessels,  especially  il  t ey  , itrvint  states  that  degenera- 

tes infiltrated  with  inflammatory  products. diffleulty  in 
tion  of  the  inner  and  middle  coats  m ■ a leased  than 

securing  the  artery,  fewer  turns  m fact  being  require 

■ sacs  «w  i- 1“  >•«*—:  zxxxxsz 
r tstJt  rarsi  ■—  ■» *• — 
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of  the  vessel ; the  external  coat  is  twisted  into  a kind  of  screw  beyond  them 
(Fig.  140).  If  a large  vessel  be  treated  in  this  way  in  the  dead  body  and 
cut  off  about  half  an  inch  above  the  twisted  part,  it  can  be  seen  by  looking- 
down  the  hunen  of  the  vessel  that  the  inverted  inner  and 
middle  coats  completely  close  the  vessel  in  a manner  roughly 
resembling  the  closed  aortic  valves.  A coagulmn  forms,  ad- 
herent at  its  lower  end  to  the  injured  coats,  and  the  sub- 
sequent changes  within  the  vessel  are  identical  with  those 
already  described  (p.  307)  as  occurring  in  permanent 
occlusion  of  a divided  artery.  The  twisted  end  either 
becomes  absorbed  after  being  embedded  in  the  coagulable 
exudation  that  imites  the  surface  of  the  wound  in  the  first 
few  hours,  or  it  separates  as  a slough  if  exposed  to  un- 
favourable conditions,  as  in  an  ill-drained  wound  with  de- 
composiug  discharges,  or  on  an  open  surface. 

Torsion  and  Ligature  Compared. — The  employment 
of  torsion  as  a substitute  for  the  ligature  is  advocated  on 
three  grounds  : 1,  that,  whilst  equally  safe,  it  is  more  easy 
of  application ; 2,  that  it  is  less  liable  to  be  followed  by 
secondary  haunorrhage ; and  3,  that  when  an  artery  is 
closed  by  torsion,  no  foreign  body  is  left  in  the  wound  that 
could  interfere  with  its  direct  union. 

Let  us  briefly  examine  the  advantages  claimed  for  torsion 
over  the  ligature. 

1.  So  far  as  ease  of  application  is  concerned,  there  can  be 
no  doubt  that  the  advantage  is  in  favour  of  the  ligature. 

This  is  very  markedly  the  case  with  small  vessels  and  those 
that  cannot  be  drawn  out  of  the  sheath.  In  the  case  of  the  larger  arteries, 
that  can  be  denuded  and  drawn  out  of  the  neighbouring  tissues,  it  is  at 

least  as  easy  to  throw  a thread  round  the  exposed  vessel  as  to  twist  it  up 
securely.  1 

2 With  reference  to  the  comparative  freedom  from  secondary  haemorrhage, 
we  have  few  data;  but  all  those  Surgeons  who  have  extensively  employed 
torsion  agree  m stating  that  it  is  very  rarely  followed  by  secondary  haunor- 
rhage.  The  same  may,  however,  be  said  with  equal  truth  of  the  catgut  and 
other  absorbable  ligatures  which  are  almost  universally  used  at  the  present 

3 The  torsion  of  arteries  was  strongly  advocated  on  the  ground  that,  whilst 

o tflnn8  i aS  10  lgatU1'e’ thei'6  WOuld  affcer  its  employment  be  less  liability 
to  inflammation  and  suppuration,  as  no  foreign  body  was  left  in  the  wound. 

tint  theSr^ \Wa7Sed  especially  by  Amussat ; Manec  and  others  maintained 

In  the  nvowi  ^ f & i”8®  artery  at  rafce>  is  in  reality  a foreign  body. 

day  when  the  treatment  of  wounds  is  so  much  better  under- 

at  tlme>  fclfc  arguments  are  of  but  little  practical  im- 
lu-tcrv  l,o, nl!  knovv  t iaf  aP>ece  of  dead  tissue,  the  size  of  the  twisted  end  of  an 
twentv-foi  ?S  sPcet '/  1CC!  plastic  exudation  that  forms  during  thefirst 
properly  di-hinTl'8  10  lll^'ct’on  °f  a wound,  provided  that  the  cavity  is 

rest-  and  t,w  / V'!  n 10  ®ui7aces  brought  accurately  together  and  kept  at 
inflamm-ih'ri  'CS?  circumstances  it  is  readily  absorbed  without  causing 

suppuiation.  I11  (act,  it  acts  as  an  irritating  foreign  body  only 


Pig.  140. — A Femoral 
Artery  from  a fresh 
dead  hody,  twisted 
freely  and  laid 
open.  The  inner 
and  middle  coats 
are  turned  up  into 
the  lumen  of  the 
vessel  for  lialf-an- 
inch. 
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when  it  remains  uncovered  and  undergoes  decomposition.  The  same  is  true  of 
the  absorbable  ligatures  in  common  use  at  the  present  day.  On  the  other  hand, 
the  old  silk  ligature,  the  ends  of  which  were  left  hanging  out  ot  the  wound, 
infallibly  acted  as  an  irritant,  and  excited  suppuration  in  its  track,  lorsion 
therefore,  undoubtedly  presents  advantages  over  the  old  silk  ligature,  and 
is  equally  safe  and  no  more  likely  to  interfere  with  primary  union  than  an 
absorbable  ligature.  The  latter  possesses,  however,  the  advantage  of  much 
greater  ease  of  application,  and  is  therefore  preferred  by  the  majority  of 

bU188eT0RCt-PRESSURB  is  a mode  of  arresting  haemorrhage  which  has  been  re- 
commended as  of  use  in  certain  cases  by  fen 
Spencer  Wells,  Kmbcrle,  and  Fean.  It  consists 
in  seizing  the  end  of  the  vessel  in  a pair  of 
forceps  having  strong  short  blades  somewhat 
deeply  serrated,  and  long  scissor  handles  pro- 
vided with  a catch  (Fig.  141).  The  forceps 
can  be  closed  with  sufficient  force  to  ciush  the 
end  of  the  vessel  between  their  blades.  The  form 
of  forceps  represented  in  the  figure  is  that  in- 
vented by  Sir  Spencer  Wells,  which  is  certainly 
the  most  convenient  and  efficient.  The  use 
of  these  forceps  as  a temporary  means  of  ar- 
resting haemorrhage  has  been  already  alluded  to. 
When  used  in  this  way  it  lull  frequently  be 
found  that,  on  relaxing  their  hold  after  a few 
minutes,  no  bleeding  takes  place.  Under  these 
circumstances,  experience  shows  that  the  closure 
of  the  vessel  is  as  safe  as  that  effected  by 
torsion.  Should  the  Surgeon  wish  to  make  the 
arrest  of  bleeding  stiff  more  certain,  he  may 
oive  the  forceps  a few  turns  while  remoung 
them,  and  thus  apply  torsion.  Forci-pressure 
is  occasionally  useful  in  deep  wounds  m which  a 
,1  r ~i  Tn  4-iiosn  rases  in  order  to  make  the  closure  ot  the 
S— .S*1;  “ in  the  for  twelve  or  twenty- 

f0l».  Surgeons  commonly  have  recourse  for 

the  arrest  of  luemorrhage  from  wounded  arteiies.  , , ,,  j t r 

The  Ligature  had  been  occasionally  and  part, ally  Wl *£„ 

Roman  Sm-geons;  but  with  the  decline  « 

completely  into  disuse,  giving  way  to  sue  « - cauterv.  the  per- 

of  arresting  haemorrhage  as  the  employment  o ■ ‘ \ hmTimr  nitch 

formance  of  operations  with  red-hot  knives,  off  t le  app  ica  o thc°middle 

orof  molten  lead,  to  the  bleeding  and  freshly  Warny 

of  the  sixteenth  century  it  was  revived  or  re-untn  J ^ ^ 

of  the  French  school  of  Surgery,  Ambroise  la  Jj  . . J . , ,,  tlr0 

ture  make  way,  that  Sharpe  Surgeon  to  Ouys  Hosp  < l, = hfe  weU- 

oenturies  after  its  ^TcriS^Ury  tato  tt  Present  State  of  SuW,” 
Slyt’  locate  its  employment  for  the  arrest  of  haemorrhage  from 


Fig.  141. — Forci-pressure  Forceps. 
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reason  that  it  took  two  centuries  to  promulgate  the  use  of  the  simplest  and 
most  efficacious  means  we  possess  in  surgery  for  the  arrest  of  haemorrhage — a 
simple  tying  up  of  a spouting  artery — a means  that  no  Surgeon  could  now  for 
a day  dispense  with  ? The  reason  simply  was,  that  Surgeons  were  totally 
ignorant  of  the  means  employed  by  Nature  for  the  occlusion  of  arteries ; that 
they  consequently  did  not  know  how  to  apply  a ligature  to  these  vessels,  or 
what  kind  of  ligature  should  be  used ; and  that,  in  their  anxiety  to  avoid  the 
occurrence  of  secondary  haemorrhage,  and  to  make  all  safe,  they  fell  into  the 
very  errors  they  would  have  endeavoured  to  avoid,  had  they  been  acquainted 
with  the  physiology  of  the  processes  by  which  Nature  accomplishes  the  closure 
of  the  artery  and  the  separation  of  the  thread. 

Between  twenty  and  thirty  years  after  the  time  at  which  Sharpe  wrote, 
Hunter  introduced  that  great  improvement  in  the  surgical  treatment  of 
aneurism — the  deligation  of  the  artery  at  a distance  from  the  sac,  and  in  a 
healthy  part  of  its  course ; but  this  great  accession  to  the  treatment  of  a most 
formidable  disease  was  but  coldly  received,  and  ran  some  risk  of  being  lost  to 
the  world  in  consequence  of  the  ill-success  that  attended  the  earlier  operations. 
In  Hunter’s  first  operation,  four  ligatures  were  used,  each  of  which  was 
applied  so  slackly  as  merely  to  compress  the  artery,  in  order  to  avoid  too 
great  a degree  of  pressure  at  any  one  point ; and  the  artery  was  denuded,  so 
that  a spatula  could  be  passed  under  it.  Although  in  his  subsequent  operations 
Hunter  contented  himself  with  employing  but  one  ligature,  yet  sometimes  the 
vein  was  included  in  this  ; and  he  did  not  draw  the  noose  tight  for  fear  of 

injuring  the  coats  of  the  vessel,  in  accordance  with  the  doctrine  of  the  day 

Suigeons  generally  at  this  time  being  haunted  by  the  dread  of  injuring,  and 
thereby  weakening,  the  coats  of  the  artery ; and,  in  order  to  avoid  doing  so, 
they  adopted  modes  of  treatment  that  almost  infallibly  led  to  ulceration  of  the 
vessels  and  consecutive  hemorrhage.  The  application  of  several  ligatures  of 
leserve,  applied  slack — the  use  of  broad  tapes — the  interposition  of  plugs  of 
cork,  wood,  agaric,  or  lead,  or  of  rolls  of  lint  or  plaster,  between  the  thread 
and  the  vessel,  were  some  amongst  the  plans  that  were  in  common  use.  And 
how  can  we  be  surprised  that  the  patients  perished  of  hemorrhage,  and  that 
ligature  of  the  vessel  was  nearly  as  inefficient  and  fatal  a means  "of  arresting 
bleeding  as  the  use  of  a cautery,  or  of  a button  of  white  vitriol  ? 

Jones,  by  an  appeal  to  experiment,  and  by  means  of  a series  of  admirably 
conducted  investigations  on  living  animals,  showed  that  the  very  point  which 
burgeons  were  anxious  to  avoid— the  division  of  the  coats  of  the  vessel  by  the 
tightening  of  the  noose— was  that  on  which  the  patient’s  safety  depended  • he 
also  pointed  out  the  form  and  size  of  ligature  that  was  most  safe,  the  degree 
toiee  with  which  it  should  be  applied,  and  the  processes  adopted  by  Nature 

LTrl  tblCCiUS1!n  °flthe  V0SSel  Thus  a moro  ratioual  Practice  was  introduced, 
ligature  ' 10  1 ^ time,  Surgeons  had  full  confidence  in  the  use  of  the 

vario^npp^v011.  °f  tlie  -kigatiire.  The  mode  of  application  of  the  ligature 
WOund  civ  '."I?  ^ie  cl1*'  C1K^  the  artery  has  to  be  tied  in  an  open 
1.  When  H 2’  ,the. vessel  has  to  be  secured  in  its  continuity. 

" c ividecl  vessel  in  an  open  wound  lias  to  be  tied,  as  after  an 
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amputation,  the  mouth  of  the  artery  must  lie  seized  and  drawn  forwards  (lug. 
142).  For  this  purpose  a tenaculum,  or  sharp  hook,  was  formerly  used,  and 
answered  the  purpose  very  well.  There  are,  however,  some  objections  to  this 
instrument ; thus,  it  occasionally  seizes  other  tissues  with  the  artery,  and,  as 
it  draws  the  vessel  forwards  by  perforating  its  coats,  it  has  happened  that,  an 
accidental  puncture  having  been  made  by  it  behind  the  part  to  which  the 
ligature  is  applied,  ulceration  of  the  vessel  and  subsequent  fatal  haemorrhage 


Fig.  142. End  of  Artery  drawn  forwards.  Application  of  Ligature. 


have  ensued,  as  I have  seen  in  one  case.  The  most  convenient  instrument  for 
the  purpose  of  drawing  forward  the  artery,  and  one  to  which  no  objection 


whatever  applies,  is  Liston’s  “ bull-dog  " forceps.  These  have  been  conveni- 
ently modified  by  having  the  blades  expanded  just  above  the  points  (b  ig.  143), 
so  that  the  ligature  can  be  slipped  over  their  end  on  to  an  artery  that  is  deep  y 
seated,  as  between  bones  or  close  to  the  interosseous  membrane  of  the  leg-* 
situation  in  which  it  is  sometimes  troublesome  to  tie  a vessel  by  any  other 

m In  applying  the  ligature,  care  must  be  taken  that  it  be  put  well  over  the  cut 
end  of  the  artery,  that  it  clear  the  points  of  the  forceps,  and  that  i >e 
tied  tightly  in  a'  knot,  which  does  not  slip  (Fig.  144).  As  the  knot  is 
tightened,  the  tips  of  the  forefingers  should  be  in  close  contact  vit  i ie 
■points  of  the  forceps,  and  be  pressed  slightly  downwards  on  the  artery,  o 101  * 
Sthe  vessel  may‘  bo  dragged  forwards  out  of  its  bed,  or  Jh.fep.PjW 
off  it  In  some  cases  the  bleeding  point  may  be  so  situated,  that  the  ligature 
if  most  conveniently  passed  under  and  round  it  by  means  of  an  ordinary 

curved  needle. 
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After  the  ligature  is  tied,  the  ends  must  be  cut  off  or  left  according  to  the 
nature  of  the  material  employed. 

2.  When  the  artery  has  to  be  ligatured  in  its  continuity  at  the  injured 
spot  for  a wound  which,  does  not  completely  divide  it,  it  must  be  exposed  by 
as  careful  a dissection  as  the  state  of  the  parts  will  admit ; the  wound  being 
enlarged,  if  necessary,  in  such  a direction  as  to  do  the  least  possible  injury  to 
surrounding  parts. 

If  for  any  reason  a Surgeon  determine  to  apply  a ligature  at  a distance 
from  the  seat  of  the  disease  or  injury,  he  selects  that  part  of  the  vessel  which  is 
best  adapted  to  the  operation,  and  guided  by  his  anatomical  knowledge  exposes 
it  in  the  chosen  spot.  The  definite  operations  by  which  each  of  the  main 
arteries  may  be  exposed  and  tied  will  be  described  in  the  Chapter  on  the 
treatment  of  Special  Aneurisms  ; but  the  general  principles  which  guide  the 
Surgeon  in  the  application  of  a ligature  to  a large  artery  in  its  continuity  will 
be  given  here. 

Whenever  it  is  possible,  the  ligature  should  be  applied  at  some  distance 
from  any  branch,  in  order  that  the  formation  of  the  internal  coagulum  may 
not  be  interfered  with,  either  by  the  stream  of  blood  leaving  the  main  trunk 
immediately  on  the  proximal  side  of  ligature,  or  entering  it  by  means  of  the 
collateral  circulation  on  the  distal  side.  When  this  is  impossible,  it  is  safer 
to  apply  the  ligature  on  the  proximal  side  of  the  branch,  so  that  a clot  may 
be  formed  above  it  and  protect  the  injured  part  of  the  vessel  from  the  direct 
impulse  of  the  stream  of  blood  from  the  heart.  In  some  cases,  especially  if 
the  anastomosing  vessels  are  very  abundant,  it  would  be  safer  to  ligature 
the  branch  also  close  to  the  main  trunk. 

Other  things  being  equal,  that  part  of  the  artery  is  to  be  chosen  which  is 
most  superficial,  and  in  relation  with  the  fewest  important  structures.  Thus 
the  point  selected  in  the  carotid  is  above  the  omo-hyoid,  and  the  superficial 
femoral  is  always,  when  possible,  tied  in  preference  to  the  popliteal. 

Having  determined  the  point  to  winch  the  ligature  is  to  be  applied,  the 
operator  first  makes  an  incision  through  the  skin  and  fat  to  the  deep  fascia  ; 
he  then,  by  a process  of  careful  dissection,  exposes  the  sheath  of  the  vessel, 
and  finally  opens  the  sheath  and  passes  the  aneurism  needle  between  it  and 
the  external  coat. 

The  first  incision  is  usually  made  in  the  course  of  the  vessel ; for  in  most 
parts  of  the  body  the  chief  nerves,  veins,  and  muscles,  run  in  the  same  line  as 
the  main  artery.  When,  however,  an  incision  in  the  line  of  the  artery  would 
injure  important  parts,  the  Surgeon  must  make  an  oblique  or  transverse  wound, 
the  direction  being  determined  by  the  anatomical  relations  of  the  part.  Thus 
in  ligature  of  the  brachial  at  the  bend  of  the  elbow,  the  incision  is  made 
across  the  line  of  the  artery,  in  order  to  avoid  the  median  basilic  vein ; and  in 
ligature  of  the  external  iliac  it  is  made  nearly  parallel  to  Poupart’s  ligament  to 
facilitate  the  retraction  of  the  peritoneum  in  exposing  the  artery.  In  making 
the  incision,  the  Surgeon  is  guided  by  some  fixed  line  known  as  the  “ directing 
or  guiding  hid  In  some  cases  this  corresponds  with  the  anatomical  line  of 

e artery  as  m the  operation  for  ligature  of  the  anterior  tibia! ; in  others  it 
is  t istmct  from  this,  having  reference  rather  to  the  structures  which  have  to 
r\°n°  s'^e  k°  exPose  the  vessel.  Thus  in  the  operation  for  ligature 
nf  f|1C,  Cf10  ' artei7’  directing  lhic  for  the  first  incision  is  the  inner  edge 
ie  s ci  no-mastoid,  while  the  line  of  the  artery  is  from  midway  between  the 
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angle  of  tlic  jaw  and  the  mastoid  ] iroccss  to  the  stern  o-claviculai  <u  ticulation. 
Both  the  anatomical  line  of  the  artery  and  the  surgical  directing  line  should 
he  carefully  studied  and  kept  in  mind. 

In  making  the  first  incision,  the  skin  should  he  put  on  the  stretch  by  the 
fingers  of  the  left  hand.  The  length  of  the  incision  will  necessarily  vary  with  the 
depth  of  the  artery  and  with  the  amount  of  superficial  fat ; but  it  must  always  be 
of  sufficient  length  to  give  the  operator  a clear  view  of  what  he  is  doing  in  the 
deeper  dissection.  If  the  artery  be  superficial,  or  if  there  he  parts  of  im- 
portance in  its  vicinity,  the  incision  should  not  penetrate  deeper  than  the  skin. 
But  if  the  vessel  he  deeply  seated  and  no  parts  ol  importance  intervene,  it 
may  be  carried  at  once  through  the  subcutaneous  areolar  tissue,  until  the  fascia 
is  exposed.  This  must  then  be  pinched  up  with  the  forceps,  and  opened  by 
the  edge  of  the  scalpel  laid  horizontally  (Fig.  51,  p.  39).  through  this  open- 
ing a o-rooved  director  may  then  be  passed,  and  the  fascia  incised  upon  it, 
without  risk  to  subjacent  parts  ; or  the  fascia  may  be  carefully  divided  by  the 

method  described  on  p.  40,  Fig.  6.  . 

If  the  vessel  be  superficial,  its  sheath  will  come  into  view  as  soon  as  the 
deep  fascia  is  divided,  and  the  operator  proceeds  at  once  to  clean  the  artery 
and  to  pass  the  ligature  ; but  if  it  be  more  deeply  seated,  the  dissection  must 
be  continued  till  the  vessel  is  exposed.  In  carrying  out  the  deeper  dissection, 
the  Suro-eon  is  still  guided  by  definite  anatomical  points,  each  of  which  must, 
be  made  out  in  order,  and  clearly  recognized.  Malgaigne  gave  these  the  name 
of  the  “ rallying  points  ” of  the  operation,  and  laid  down  the  following  excel- 
lent rule  “ The  Surgeon  should  not  at  once  set  himself  to  look  foi  the 
artery,  but  should  seek  solely  the  first  rallying  point;  then  the  second  t len 
the  third,  if  there  is  one  ; and  so  on,  till  he  reaches  the  vessel.  Thus  m the 
operation  of  ligature  of  the  carotid,  the  first  rallying  point  is  the  innei  edge 
of  the  sternomastoid,  and  until  that  is  made  clear,  nothing  else  should  occup| 
the  operator’s  mind  ; the  second  point  is  the  upper  border  of  ^ aatenor 
belly  of  the  omo-hyoid,  and  it  is  not  till  this  is  found  and  drawn  downwards 
that  the  artery  itself  need  be  thought  of.  During  the  deeper  dissection  required 
to  expose  the  artery,  the  wound  must  be  held  open  with  blunt  hooks  oi  coppe 
spatulas,  and  this  duty  should  if  possible  be  entrusted  to  a 
two  undertake  it,  one  is  sure  to  pull  more  strongly  than  the  other,  and 
disturb  the  relation  of  the  superficial  wound  to  the  deeper  parts. 

Flavin0-  reached  the  sheath,  the  next  step  of  the  operation  consists  i 
cxp0r^heTrtoy,  and  is  one  of  great  delicacy  The  object  of  the  operate 
is  to  open  the  sheath  in  such  a way  that  the  needle  can  be  passed  between 
and  the  external  coat,  and  at  the  same  time  to  separate  the  artay ’1«m  * 
sheath  for  as  short  a distance  as  possible.  Separation  of  an  a to  y 
sheath  cuts  off  the  blood-supply  of  its  coats,  as  this  s denvod  i hom _thev» 
vusorum  which  ramify  in  the  sheath;  if,  therefore,  the  artery  be  sepamtea 
extensively,  the  isolated  part  will  slough,  as 

used  At  the  same  time,  it  is  very  important  that  the  arte  . 
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to  the  surrounding  parts  than  to  the  external  coat,  and  that  the  loosest  tissue, 
through  which  the  needle  will  pass  most  readily,  is  that  between  the  sheath  and 
the  outer  coat.  In  fact,  if  the  artery  be  properly  cleaned,  it  is  very  unlikely 
that  any  accident  will  happen  in  passing  the  needle. 

It  must  not  be  forgotten  that  some  of  the  larger  arteries  are  enclosed  in  a 
sheath  derived  from  the  fascia  of  the  part,  and  it  is  important  not  to  confound 
this  with  the  true  sheath.  Thus,  the  carotid  artery  is  enclosed  in  the  sheath 
of  cervical  fascia  common  to  it,  the  jugular  vein,  and  the  pneumogastric  nerve, 
and  in  this  case  the  operator  will  have  to  open  the  true  sheath  of  the  artery 
after  having  exposed  it  by  opening  the  common  sheath.  The  sheath  of  an 
artery  may  usually  be  recognized  by  the  small  vessels  that  can  be  seen  ramify- 
ing in  it,  while  the  external  coat  is  almost  white,  like  the  conjunctiva  and 
the  sclerotic  of  the  eye  respectively.  Syrne’s  rule  in  cleaning  an  artery,  “ to 
dissect  down  till  the  ‘ white  coat  of  the  vessel  ’ comes  into  view,”  is  founded 
upon  this  fact. 

The  sheath  is  opened  by  pinching  it  up  with  the  forceps  and  apply- 
ing the  knife  horizontally  (Fig.  145).  The  point  should  never  be  used, 


Fig.  145.— Opening  the  Sheath. 


Fig.  140. — Cleaning  the  Artery. 


nor  the  blade  turned  downwards  against  the  artery,  as  an  incautious  move- 
ment or  the  mere  pulsation  of  the  vessel  might  cause  it  to  be  wounded.  If 
the  white  coat  of  the  artery  does  not  come  into  view  at  ouce,  it  will  be  because 
the  sheath  is  not  completely  divided,  and  the  operator  must  then  pinch  it  up 
again  in  exactly  the  same  place,  and  again  cut  the  areolar  tissue  seized  in  the 
torceps  I he  appearance  of  the  white  external  coat,  and  the  exceedingly  loose 

aieohir  tissue  which  comes  into  view,  show  him  when  he  has  completely  opened 

mul  -7  catckcs  ^le  edge  of  the  opening  he  has  made 

tin/  V 'i'^  i'i  * 1U  proceeds  to  clean  the  artery,  gently  separating  it 

m SreaJ  7 t?azing  fchroug'h  the  loose  areolar  connections  with  the  point 
1 e’  Mle  back  turmng  t0  fche  arfceiT  (Fig- 146),  and  being  careful  not  to 
mvi  ir  'i"01,0  1,111  18  necessary,  but  at  the  same  time  to  clean  thoroughly  the 
ie  let.  , omc  Surgeons,  after  opening  the  sheath,  prefer  to  clean  the 
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artery  with  the  point  of  a director,  and  there  is  no  doubt  that  if  the  . 
instrument  be  carefully  used  it  can  be  made  to  do  the  work  efficiently  ; but  it 
is  more  difficult  to  clean  the  artery  thoroughly  with  it  than  with  the  knife! 
During  the  process  of  cleaning,  the  artery  itself  must  on  no  account  be 
seized  in  the  forceps,  and  care  must  be  taken  not  to  wound  any  small  branch. 
Should  this  happen,  the  artery  must  he  tied  on  each  side  of  the  injured  spot. 

The  artery  being  thoroughly  clean,  the  ligature  may  now  be  passed. 
Much  ingenuity  has  been  expended  in  devising  instruments  for  this  purpose ; 
in  the  majority  of  cases  the  common  aneurism-needle — well  ground  down, 
but  rounded  at  its  extremity — is  all  that  is  required ; but  occasionally  it 
may  be  advantageous  to  use  a needle  with  a small  curve.  To  pass  the 


Fig.  147.— Passing  the  Needle : 1st  stage. 


Fig.  14S.— Passing  the  Needle : 2nd  stage. 


ligature,  the  edge  of  the  opening  in  the  sheath  must  be  held  tightly  in  the 
forceps  and  pulled  slightly  so  as  to  put  it  on  the  stretch.  The  needle  is 
then  passed  from  the  forceps  (Fig.  147)  ; as  soon  as  its  point  begins  to 
appear  on  the  other  side  of  the  artery  the  operator  must  shift  the  forceps  to 
that  side,  and  catching  hold  of  the  edge  of  the  opening  in  the  sheath  must 
draw  it  out  of  the  way  of  the  point  of  the  needle  (Fig.  148).  The  needle  should 
be  passed  without  the  ligature,  and  afterwards  threaded  whenever  this  is 
■possible.  In  very  deep-seated  arteries,  such  as  the  iliacs,  this  is  often  imprac- 
ticable ; it  must  then  be  passed  threaded, . and  the  loop  of  the  ligature  caught 

in  a pair  of  forceps  before  the  needle  is  withdrawn.  . 

The  needle  must  always  be  passed  from  the  most  important  structures  m the 
neighbourhood  ; thus,  when  a single  large  vein  accompanies  the  artery,  it  must 
be  passed  from  this  ; when  there  is  a vein  on  each  side  and  a nerve  on  one 
side,  it  must  be  passed  from  the  nerve.  If  care  be  not  taken,  the  \ cm  may  ie 
transfixed  or  included  in  the  ligature  ; an  accident  that  has  often  terminate 
fatally  by  phlebitis  or  gangrene.  The  Surgeon  must  be  on  his  guar,  no  o 
mistake  any  contiguous  nerve  for  the  artery,  as  has  happened  to  the  most 
experienced  operators  ; and  also  to  avoid  transfixing  and  tying  a portion  of  the 
shS Instead  of  the  vessel,  as  I have  known  happen  to  a most  excellen 
Surgeon.  These  accidents  can  scarcely  occur  in  a healthy  state  of  the  pai  ^ 
if  the  artery  be  thoroughly  and  carefully  cleaned,  and  the  needle  passe,  ac  ua  y 
in  contact  with  the  external  coat. 


effects  of  ligature  in  continuity. 
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After  the  ligature  lias  been  passed,  its  two  ends  should  be  held  firmly  in  one 
hand  and  the  fore-finger  of  the  other  hand  pressed  down  into  the  loop,  while 
an  assistant  feels  the  pulsation  of  some  branch  below,  or  of  the  tumour  in  the 
case  of  an  aneurism.  If  the  pulsation  is  arrested  by  the  pressure  of  the  finger 
iu  the  loop  of  the  ligature,  the  operator  is  sure  that  he  has  got  the  artery,  and 
he  may  tie  the  knot.  The  ends  of  the  ligature  are  then  cut  off  close  or  left 
hanging  out  of  the  wound,  according  to  the  material  of  which  it  is  composed. 

In  ligaturing  an  artery  in  its  continuity  the  injured  portion  is  necessarily 
exposed  to  the  longitudinal  strain  due  to  the  elasticity  of  the  artery.  On  the 
other  hand,  when  the  vessel  is  completely  divided  and  each  end  tied  separately 
this  source  of  disturbance  is  removed.  It  has  been  frequently  suggested  that 
it  would  be  safer  in  all  cases  to  apply  two  ligatures  and  to  divide  the  artery 
between  them.  This  practice  has  had  many  advocates,  the  chief  of  whom  in 
this  country  was  Abernethy  ; but  it  never  came  into  general  use.  It  has, 
however,  lately  been  revived  by  Walsham  in  St.  Bartholomew’s  hospital,  and 
possibly  it  may  be  of  service  in  those  parts  of  the  body  in  which  it  is  not  easy 
by  position  to  relax  the  vessel  and  keep  it  at  perfect  rest  after  it  is  tied. 

Effects  of  Ligature. — The  immediate  effects  on  an  artery  of  the  applica- 
tion of  a silk  or  thread  ligature  with  a proper  degree  of  force  are  the  division 


of  the  internal  and  middle  coats  of  the  vessel  (Fig.  149k  and  the  ennstWef,™ 


Pig.  149.— Immediate  effects  of  the 
Application  of  a Ligature. 


Fig.  150. — Femoral  Artery, 
fifty-six  hours  after  Am- 
putation. 
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and  by  this  time  it  extends  most  frequently  as'  far  as  the  nearest  branch  given 
off  from  the  vessel  above  the  ligature.  Its  base  is  more  distinctly  decolourized, 


Fig.  161.— Ligatured 
Artery  laid  open, 
showing  internal 
coagulum. 


Fig.  152.  — Partial 
° Absorption  of 
Coaguluui  in 
Femoral,  four- 
teen days  after 
Amputation. 


the  remainder  being  of  a dark  purple  or  maroon  colour.  Its  apex  lies  loose  1 
and  floating  in  the  artery. 

The  further  changes  that  occur  within  the  artery  are  the  same  as  those  . 


Fig  153.— Femoral  Ar- 
teries, ten  days  after 
Amputation  of  Thigh. 
Death  from  Pyiuima. 


tion. 


July  described  * taking  place  in  the  permanent  closure  of  a divided  artery 
gc  297). 
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In  some  cases  there  is  an  imperfect  formation  of  the  internal  coagulum,  or 
even  a total  absence  of  it  should  a branch  arise  immediately  above  the  liga- 
ture. In  other  cases  the  insufficient  formation  of  the  coagulum  is  apparently 
due  to  the  constitutional  condition  of  the  patient.  Sometimes  the  clot  seems 
to  undergo  a kind  of  disintegration  or  liquefaction  after  it  has  been  formed. 
This  I have  seen  happen  in  a case  of  ligature  of  the  carotid  artery,  in  which 
death  occurred  from  visceral  disease  ten  weeks  after  the  operation  ; and  in 
the  femoral,  in  cases  of  pyrnmia  (Fig.  152). 

When  an  artery  is  ligatured  in  its  continuity,  the  coagulum  formed  in  the 
distal  cul-de-sac  is  seldom  as  abundant  as  that  on  the  proximal  side  of  the 
ligature.  In  other  respects  the  internal  changes  that  occur  are  identical  on 
the  two  sides  of  the  ligature. 


The  changes  that  take  place  outside  the  artery  are  of  equal,  if  not  of 
greater,  importance  than  those  going  on  within.  They  require,  however,  no 
special  description,  for  they  are  merely  the  ordinary  processes  of  repair,  such 
as  go  on  in  the  union  of  a wound.  As  an  immediate  consequence  of  the  in- 
juiy  necessitating  the  application  of  the  ligature,  or  inflicted  in  applying  it,  an 
abundant  coagulable  exudation  takes  place,  and  before  twenty-four  hours  are 
past  the  space  between  the  external  coat  and  the  sheath  for  soin  0 distance  on 
each  side  of  the  ligature  is  tilled  by  firm  “ coagulable  lymph,”  composed  of 
migrated  white  corpuscles  entangled  in  the  meshes  of  coagulated  fibrin. 
The  ligature  itself,  the  injured  part  of  the  artery,  and,  in  the  case  of  a divided 
vessel,  the  part  beyond  the  ligature,  are  speedily  embedded  in  the  same 
material.  The  subsequent  processes  depend  entirely  on  the  nature  of  the 
material  of  which  the  ligature  is  composed,  and  the  success  attending  the 
burgeon  s efforts  to  obtain  primary  union  of  the  wound.  If  the  ligature  itself 
is  umrntating,  and  the  conditions  necessary  for  primary  union  of  the  wound 
(see  page  269)  are  present,  vascularization  of  the  exudation  commences  on 
t ie  second  day,  and  the  injured  part  of  the  vessel  is,  before  many  days  are 
past,  surrounded  by  firm  granulation-tissue  developing  into  the  fibrous 
issue  of  the  scar.  The  ligature,  as  we  shah  see  hereafter,  if  absorbable 
becomes  penetrated  by  leucocytes  and  disappears,  this  process  beino-  un- 
accompamed  by  acute  inflammation  or  suppuration;  and  the  experiments 

nm-Hou  oHS6  f haV®  *ow?.  thab  the  8ame  process  takes  place  in  the 
poition  of  the  artery  beyond  the  ligature.  The  similar  changes  which  are 

he  e cirlr  f UlS  f eXudaMon-matfcer  within  the  vessel  can,  under 

e icnuis  anccs  pmeeed  without  any  disturbance  from  without.  Under 

Mich  favourable  conditions  as  these,  secondary  haemorrhage  is  impossible  and 
VY  StavticS  Sh0w  fchat  tke  modern  improvement  iiUe' Z ment 
nrZZoliZ6  “ed,  thG  fre  W of  secondary  himnorrhage  “ 
processed  vT^hTi  w*7 1 ? d7lmiuished  PJ*mia  and  other  unhealthy 

Pas  to  Jut  its  w , H M ZwTC  ? comP°sed  of  an  imitating  material  which 
inflammation  with 7 thl°U?  fche  1ll§'afcured  vessel  by  ulceration,  a localized 
the  injured  part  of  S"PlJU™tlon  18  kePfc  nV  m the  immediate  neighbourhood  of 
immediate  nein-hh  .1’°  aJ  tGPJ,  ;^s  a rule  fcllls  process  is  closely  limited  to  the 
through  the  external  ° '-C. and>  the  time  the  noose  ulcerates 

render  it  capable  r^ni’  ]S  sudlcicntly  advanced  within  the  vessel  to 
adhesion  0^  If  J1  ?8t^d,“g  fch,e  force  of  blood-stream-the  firm 
important  purpose  of  1 coafc  serving  under  these  circumstances  the 

vor.  1.  P P °f  breakmS  the  dirccfc  impulse  of  the  wave  of  blood  upon 

E E 
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the  new  tissue  closing  the  vessel.  There  are  two  sources  of  (lunger  m , 
connection  with  the  coming  away  of  the  ligature ; either  the  sloughing  may 
he  too  extensive,  or  the  ulceration  through  the  artery  may  take  place  before 
the  reparative  material  within  is  sufficiently  firm.  Too  extensive  sloughing 
may  arise  when  the  artery  is  tied  in  its  continuity,  from  the  vessel  having 
been  separated  from  its  sheath  to  too  great  an.  extent  during  the  dissection 
required  to  expose  it,  and  its  nutrient  vessels  being  consequently  divided  in 
great  numbers,  so  as  to  deprive  that  portion  of  the  coats  of  the  vessel  of  i s 
vascular  supply  ; hence  the  danger  of  passing  a spatula,  director  01  the 
handle  of  a scalpel  under  the  artery,  and  also  of  applying  several  ligatures 
or  a single  wide  ligature.  When  the  artery  has  been  divided,  sloughing  is 
most  commonly  the  result  of  unhealthy  septic  processes  going  on  “ fche 
wound,  especially  if  the  artery  have  been  cut  long,  so  that  lts  fr"e  e^18 
bathed  in  the  decomposing  discharges.  Premature  ulceration  of  the  vessel 
may  occur  from  the  use  of  too  thick  a ligature  whicib  ^ befwe  stol^by 
causino-  greater  irritation,  hastens  the  process  of  separation ; fiom  excessive 
degeneration  or  inflammatory  softening  of  the 

or  from  unhealthy  processes  occurring  in  the  wound,  especially  the  presence 

through  that  portion  of  the  artery 
which  is  included  in  its  noose,  it  becomes  loosened  and jhSS 

t”e,  ol  ’mnsoidar  substance.  In  order  to  hasten  the 

cases,  moderate  traction  and  occasional  twisting  of  the  hsa  3 

r LJetohS  first,  those  igl  * 

a gradual  process  of  ulceration,  and  the  wound  during 

£e  ;;Cc°ess ' 'It  Sng"her  to  ZSn  permanently  encapsuled  or  to  be 

absorbed*  nivenr'hnWp  Ho’nturGS  were  rc-iutio* 

1.  Until  about  fifteen  years  ago  when  of  wounds,  the 

dneed  into  practice  in  connection  with  the  m rmoveifl.m  m 

vast  majority  of  Surgeons  made  use  of  J of  ulceration-  The 

wound  after  having  cut  Ihrmghm  art^U  by  1 /dentist’s  silk”  or 
material  commonly  employed  with  this  object^  ^ ^ ^ ; 

compressed  whip-cord  well  waxe  . o t01.,s  are  slippery  with 

first,  to  make  it  more  easy  to  tie  when  1 gU  incr  after  it  has  been 
blood  ; secondly,  to  prevent  the  danger  of  ^le  ^So?bent,  and  thus  to 
tied;  and  thirdly,  to  rendci  1 as  . « . needlessly  irritating.  In 

X^e— . “ “ “ ***  iS  b“ 
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imperfectly  attained.  The  ligature  always  becomes  impregnated  with  the  pro- 
ducts of  putrefaction,  and  thus  acting  like  a seton  produces  a suppurating 
track  in  its  course.  Inflammation  and  suppuration  are  thus  kept  up  at  the 
part  of  the  vessel  to  which  the  ligature  is  applied  until  it  separates,  and  the 
source  of  irritation  is  thus  removed.  Thus  no  true  repair  can  take  place  out- 
side the  ligatured  vessel  till  after  the  removal  of  the  ligature.  In  the  vast 
majority  of  cases,  however,  the  processes  of  repair  going  on  inside  the  vessel 
are  quite  sufficient  to  close  the  artery  safely ; and  thus  haemorrhage  on  the 
separation  of  the  ligature  is  ol  comparatively  rare  occurrence.  As  has 
aheady  been  stated,  the  period  at  which  the  process  of  ulceration  through 
the  external  coat  is  completed  varies  with  the  size  of  the  artery  and  the 
thickness  of  the  ligature.  Malgaigne  pointed  out  that  the  size  of  the  liga- 
ture also  exercises  a marked  influence  on  the  time  at  which  it  comes  away  ; 
the  thicker  the  ligature  the  more  irritation  it  excites,  and  the  sooner  is  the 
process  of  ulceration  through  the  vessel  completed.  It  is  therefore  safer  to 
rise  the  finest  thread  possible,  provided  it  is  of  sufficient  strength,  as  thereby  the 
danger  of  premature  separation  is  to  a great  extent  avoided,  while  at  the  same 
time  the  inner  and  middle  coats  are  more  cleanly  divided.  In  some  rare  cases 
as,  for  example,  when  the  coats  of  the  artery  are  softened  by  inflammation  it 
may  be  necessary  to  use  a thicker  ligature  for  fear  of  cutting  through  the 
external  coat ; but  with  healthy  vessels  the  larger  arteries  require  no  thicker 
ligatures  than  the  smaller.  If  it  be  intended  to  remove  the  ligature,  one  end 
may  be  cut  short  and  the  other  brought  out  of  the  wound  at  the  most 

b nfh  em<jU  1 ft11  /ie  h^fcure  0n  tde  main  arter7  in  an  amputation  may  have 

both  ends  left,  and  knotted  together  as  a distinguishing  mark.  After  the  first 

our  days  the  ligatures  on  the  smaller  vessels  may  be  gently  pulled  to  see  if 
they  are  loose,  but  no  force  should  be  used.  The  bgatufe  0/  the  main m tery 

in  limb  “ ^ th°  ^ day  “ the  and  the  fourteenth 

thn^'fw  CS  ”e.miI0h,less  frequently  applied  in  this  way  at  the  present  time 

P^  b^ZlZ  7’  ^ “ 0P“  “*"■  ^ WWch  heal“S  to 

2 Ligatures  which  become  enclosed  in  the  wound  durinq  the  mess  of  henlinn 
andremam permanently  mcapsuled  or  become  absorbed  ^ of  healmg, 

animalt  rk*  be  Jd  that  tile 

from  its  use  If  the  en  k f tu  ’ aS  ound  W'cat  inconveniences  resulting 
became  embedded  in  a rnnss  nf  iT  ™ Icft  °ufc  of  the  wound,  the  noose 
several  weeks,  required  cnntirl  /i  ? “f1,0  “afc?r>  dld  not  separate,  and,  after 
ends  were  cut  short  the  sirl.  orce  to  deta°h  and  disconnect  it.  If  the 
encapsuled,  but  were  hv  „?S  °.  1C  wound  healed  over  them;  they  became 
severe  lieuralgia  of  th/,f  ^ mcilus  ,nnocuo«s ; in  some  cases  giving  rise  to 
b hG  StumP  Pressu™  on  and  irritation  of  neighbouring 
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nerves ; in  others,  after  some  weeks,  causing  localized  circumscribed  abscesses 

The  employment  of  Ligatures  made  of  Materials  that  admit  of 
Absorption  in  the  wound  was  long  ago  a favourite  idea  with  many  burgeons, 
and  is  one  on  which  much  experimental  ingenuity  has  at  various  times  been 
expended  : for  the  idea  is  a captivating  one,  and  if  it  can  be  safely,  certainly, 
and  successfully  carried  out  in  practice,  it  will  undoubtedly  remove  one  o 
the  obstacles  to  the  union  of  wounds  by  the  first  intention.  AY  nil  tins  ue\\, 
it  was  proposed  to  substitute  ligatures  made  of  animal  substances  foi  e 
ordinary  threads  made  of  hemp.  Silk  thread  cut  short  and  left  in  the  wound 
was  used  by  Sir  AY.  Lawrence  in  1815,  and  at  first  with  success,  union  of  the 
wound  taking  place  in  four  to  six  days,  without  suppuration  But  other 
Surgeons  failed  in  this,  and  Lawrence  himself  was  soon  compelled  to > gi 
up  from  want  of  good  results  in  his  subsequent  cases  AY  ardrop  substituted 
the  gut  of  the  silk-worm  made  into  a fine  cord,  but  with  equally  unsatisfact  j 

' L Catgut  was  used  by  Sir  Astley  Cooper  as  a material  that  was  more  likely  to 
dissdvfor To \e  absorbed,  than  silk  in  any  shape.  The  first  cases  in  winch  it 
was  employed  as  a ligature  were  full  of  promise.  In  one,  a patient  aged  eig  , 
the  wound7 healed  in  four  days,  and  in  another  in  twenty,  and  in  neithei 
the  "he  ligature  rehear.  But  other  Surgeons  failed  to  imitate  this 
success  • the  catgut  was  found  to  be  too  weak,  and  the  distinguished  author  c 
the  practice  could  not  himself  maintain  his  first  success  with  it,  and  eventua  y 

£ about  the  same  time  ; probably  in  1814,  before  Lienee  s or  Cooper  s 
experiments.  They  were  found  to  answer  better  than  ” 

beino-  stronger,  more  elastic,  and  more  readily  soluble.  These,  liowevei, 
fpP  Into  disuse  for  what  reason  does  not  clearly  appeal. 

ThfiCS  employing  ligatures  made  of  animal  substances,  that  would 
admii^  of  absorption,  and  allow  the  wound  to  be  immediately  closed  over  the 
n^wSch  wonlci  not,  in  tact,  act  as  foreign  bodies  in  the  wound  or  as 

by  faster, 

some  weeks  in  an  emulsion  of  water,  carbolic  acid  and  oil,  m winch,  after  grow  V 
S id  opaque  during  the  first  few  days,  it  gradually  experience*  an  opp«« 
"and  at  length  becomes  again  df  = tmns,^,t,  «d  >e  then  » 
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supported  by  pebbles  at  a short  distance  above  the  bottom,  to  afford  space  for 
water  that  slowly  subsides  to  accumulate  in  and  keep  it  from  coming  into 
contact  with  the  hanks  of  gut  which  are  placed  loosely  in  the  upper  part  of 
the  vessel.  The  process  of  preparation  goes  on  best  in  a cool  place,  and  should 
be  continued  for  two  months  at  least;  and  the  gut  goes  on  improving  for  an 
unlimited  time  if  retained  in  the  same  oil.” 

Excellent  results  were  obtained  from  the  gut  prepared  in  this  way,  but  the 
length  of  time  required  before  it  was  fit  for  use  formed  a serious  objection  to 
the  process.  Lister  therefore  undertook  a series  of  experiments  with  various 
re-agents  in  the  hope  of  finding  some  equally  efficient  and  more  rapid  method. 
Among  the  substances  with  which  he  experimented,  chromic  acid  was  found  to 
give  the  best  results  ; but  if  this  is  used  alone  or  too  strong,  the  gut  becomes 
over-prepared  and  as  unabsorbable  as  a wire  ligature.  The  method  of  prepa- 
ration finally  adopted  is  the  following.  Dissolve  one  part  of  chromic  acid  in 
4,000  parts  of  distilled  water,  and  add  to  the  solution  200  parts  of  pure  car- 
bolic acid  or  absolute  phenol.  Place  in  the  solution  a quantity  of  catgut 
equal  in  weight  to  the  carbolic  acid  ; the  gut  must  not  be  in  loose  hanks,  but 
wound  round  some  solid  body  to  prevent  its  untwisting  while  soaking.  If  too 
much  gut  be  added,  it  will  be  under-prepared  and  soften  in  the  wound  ; if  too 
little,  there  is  a danger  of  its  becoming  over-prepared  and  unabsorbable.  At 
the  end  of  forty-eight  hours  the  preparation  is  complete,  and  the  gut  may  be 
removed  and  dried.  As  soon  as  it  is  dry,  it  is  to  be  placed  in  a 1 to  5 
solution  of  carbolic  acid  in  oil,  and  it  is  then  fit  for  use  ; or  it  may  be  kept 

dry  and  put  in  a 1 in  20  watery  solution  for  a quarter  of  an  hour  before  it 
is  used. 

The  fate  of  a prepared  catgut  ligature  in  a wound  has  been  the  subject  of 
much  discussion.  The  examination  of  ligatures  applied  in  animals,  and  of 
pieces  of  gut  used  as  sutures  and  ligatures  in  the  human  subject,  have,  how- 
ever, tolerably  clearly  proved  that,  provided  all  goes  well,  the  following  changes 
occur.  Within  a short  time  of  its  application  the  carbolic  acid  it  contains 
diffuses  out  of  it  into  the  surrounding  serum,  and  the  catgut  then  becomes  a 
peifectly  unirritating  thread  of  fibrous  tissue,  and  consequently  has  no  tendency 
to  excite  inflammation  or  suppuration  in  its  neighbourhood.  It  may,  however 
become  uTitahng  if,  after  losing  its  carbolic  acid,  it  decomposes  or  becomes 
soaked  m decomposing  discharges.  In  this  state  it  presents  no  advantage  over 
' f,  s k or  kemP  tigature  ; m fact,  it  is  less  safe,  as  by  its  premature 

cieffil^^lvTnla^i  ^aye  ex^e™al  coat  unsupported  before  repair  has  suffi- 

? kreseryed  from  decomposition  by  the  anti- 
de^Tonedfu  ft  r T*  ! ^ absorbed  in  the  granulation-tissue 
the  absorntin  pr°Cef  of  r®Pair  of  the  wound.  In  properly  prepared  catgut 
but  lim°CeeC?  S°  I17  r°m  the  surface’  the  Mature  swelling  and 
it  will  be  fm  nr  ft'f  J SUC;h  a lgatU1'e  bG  eXamined  when  partially  absorbed, 
into  hdlows  t lfcfche.1s1ur.facelia8  losfc  its  smooth  outline,  being  eaten  out 

Occasionally  n f 10 with  cells  having  the  appearance  of  leucocytes, 
prepared  litfcmt  argeL  many-nucleated  cells  are  met  with.  In  an  imperfectly 
of  the  mit'hpf r ’c  ce  s can  be  seen  penetrating  deeply  into  the  substance 
surface  a 1M  represents  the 

stitch  hi  a wounrl  f . / bo,lzed  catgut  -111.  in  thickness,  used  as  a deep 
Tt  was  removnd  I .'T'  ecl  antiseptioally,  which  healed  by  the  first  intention. 

a ic  end  of  six  days,  and  was  still  tough  and  strong,  being 
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Fi".  155.— Absorption  of  catgut  ligature,  six 
days  in  an  aseptic  wound.  Surface  of  catgut 
is  splitting  up.  Leucocytes  cover  it  and  wander 
into  the  fissures.  Z.  leucocytes;  c.  catgut 
fibres. 


only  superficially  destroyed,  about  one-fifteenth  of  its  thickness  having  disap- 
peared. The  gut  was  prepared  by  the  old  process,  without  chromic  acid,  and 
had  been  in  carbolic  oil  for  about  three  years.  A portion  of  the  same  hank 
had  been  successfully  used  to  ligature  the  femoral  artery  m a case  of  popliteal 

aneurism.  . , . ,. 

Finally  as  has  been  shown  by  Lister,  the  ligature  completely  disappears,  a 

little  ring  of  new  fibrous  tissue  being 
developed  round  the  vessel  in  its  place. 
Thus  the  artery  is  not  cut  through,  the 
continuity  of  the  external  coat  remain- 
ing uninterrupted.  The  inner  and  middle 
coats  are  as  a rule  cut  through  in  the 
application  of  the  ligature  ; but  should 
it  be  thought  advisable  not  to  do  this, 
as  in  the  case  of  some  of  the  larger 
arteries,  it  can  be  avoided  by  using  the 
thickest  obtainable  gut,  and  employing 
less  force  in  its  application. 

The  use  of  the  catgut-ligature  has 
not  however  been  limited  to  wounds 
treated  antiseptically,  and  good  results 
have  been  obtained  in  cases  treated  by  other  methods.  I*  these  cases  the  fate 
of  the  ligature  is  less  certain.  If  it  becomes  buried  m thecoa^abeexiL 
dation  which  in  the  first  few  hours  unites  the  surfaces  of  a 
and  -rested  wound,  it  is  protected  from  decomposition,  and  then  -Ho 
the  course  above  described.  If  it  should  become  bathed  m septic  discharges 
it  softens  rapidly,  and  the  knot  is  usually  thrown  off  like  a small  slough  ; 

the  ligature  may  break  up  and  disappear  altogether.  ....  f t 

The  changes  that  occur  within  the  artery  after  the  application  of  a cat0  - 
lig2£.TK  differ,  so  far  as  is  known,  from  Arose  follorvmg  any  other  mode 

of  arresting  arterial  haemorrhage.  , 

The  use  of  the  catgut-ligature,  although  at  least  as  successful  as  y ^ 
mode  of  arresting  arterial  haemorrhage,  has  not  been  altogether  unattended  y 

ir  or  ^ tr  ke  rta 

redded  bTX  rm“oy"ftePnew' fam ofZtgut  prepared  by  m«as 
SZ"  add.  The1  slipping  of  the  knot  is  so—  due » 
too  rigid  to  tie  elosely  ; such  gut  should  never  t 

will  tie  as  closely  as  silk  of  the  same  thickness.  / V l t -»hl iterate  the 

U continuity,  the  eatgut-ligature  has  in  some 

vessel.  Thus,  in  a case  under  the  care  of  Christopher  Heath,  at  u j 

College  Hospital,  the  femoral  became  pervious  shorty  a u <-  1 
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ligature  foiled  to  accomplish  the  purpose  for  which  it  was  applied.  It  is  most 
probable  that  in  all  it  was  due  to  premature  softening  of  the  gut.  Treves 
also  has  recorded  a case  in  which  after  108  days  the  carotid  artery  was  found 
to  be  patent  but  narrowed  at  the  seat  of  ligature  by  a kind  of  perforated 
diaphragm.  In  a case  at  University  College  Hospital,  in  which  the  right 
carotid  was  tied  below  the  omo-hyoid  for  an  aneurism  opposite  the  larynx,  the 
vessel,  when  the  man  died  of  an  aortic  aneurism  one  year  after,  was  then 
found  to  be  obliterated  from  the  aneurism  to  the  innominate.  Its  coats 
were  continuous,  the  seat  of  ligature  being  recognizable  only  by  some  cicatricial 
tissue  adherent  to  the  external  coat.  It  seems  possible,  therefore,  that  as 
the  continuity  of  the  external  coat  is  not  destroyed,  restoration  of  the  lumen 
of  the  vessel  may  take  place  occasionally  even  after  occlusion  lasting  a con- 
siderable time.  In  the  vast  majority  of  cases,  however,  in  which  the  catgut- 
ligature  has  been  employed,  the  vessel  has  been  permanently  and  safely 
obliterated. 

Carbolized  Silk. — The  slight  degree  of  uncertainty  that  has  attended  the  use 
of  catgut,  the  occasional  premature  disappearance  of  the  ligature  and  restora- 
tion of  the  circulation  through  the  vessel,  has  led  some  Surgeons  to  employ 
instead  of  it  fine  silk,  that  known  as  “ Chinese  twist  ” being  the  best.  Silk 
being  an  animal  substance,  and  from  its  softness  being  unlikely  to  irritate 
mechanically,  there  seems  no  reason  why,  if  it  can  be  prevented  from  becoming 
impregnated  with  the  irritating  products  of  putrefaction,  it  should  not  lie 
harmlessly  amongst  the  tissues,  and  become  finally  absorbed  or  encapsuled. 
That  such  may  be  the  case  has  been  abundantly  proved  by  the  experience 
derived  from  those  cases  of  ovariotomy  in  which  the  pedicle  has  been  secured 
by  silk,  and  returned  into  the  cavity  of  the  abdomen.  In  order  that  silk  may 
be  used  with  safety  and  certainty,  it  must  in  the  first  place  be  rendered 
aseptic.  This  is  most  efficiently  done  by  boiling  it  for  some  time  in  water 
and  afterwards  placing  it  for  twenty-four  hours  in  a 1 in  20  solution  of  carbolic 

1 ' 1 i mrSt.  °n  n°  accounfc  be  waxed,  as  this  makes  it  incapable  of  being 
absorbed.  A silk  hgature  thus  prepared  will  in  the  great  majority  of  cases 
give  nse  to  110  irritation  or  suppuration  in  its  neighbourhood.  If,  however,  it 
siould  from  any  cause  become  exposed  to  decomposing  matter,  it  will  absorb 
the  products  of  putrefaction,  and  will  then  be  cast  off  and  discharged  from 
the  wound  by  suppuration.  & 

The  fate  of  a silk  ligature  when  left  amongst  the  living  tissues  has  bepn 

; ' ™md  ™ silk  ligature  applied  to  the  carotid  of  a 

"Sl  l eV  f “ ™k*  “d  bedded  to  fibrous  tissue, 
the  1,?Z  i he,a®1‘ed  a Slr,ukr  bgsture  to  the  external  iliac  artery  in 

yt  Z hXir  r he  ‘Td  the  °PP°rt“itJr  0f  ““"S'  ‘be  parts  one 
abscess  had  for,  1 1 ^ parfc  of  the  h8'ature  absorbed,  but  a small 

C1Utfc0U  haS  reC01'ded  a c4se  in  which 
ligatoe  of  th?  T ? -r aS  dlsclm'8’ed  from  an  abscess  six  weeks  after 
a* ’similar VI  " r ^ B°yd  .had  the  opportunity  of  examining 
wound  haviiin-  1 1 !^i^ V°C  r t0  ^ caTotld  thirty-five  days  before  death,  the 

changed  sun-on n A T 1 ^ ]lltcnti°o.  ^be  silk  was  found  perfectly  un- 
In  another  case  roo  a niass  of  smu11  _round  cells  with  some  giant-cells, 
after  seven  weeks  ^ ^ *3rsle^.a  silk  ligature  was  found  unchanged 
ie  connective  tissue  formed  a strong  fibrous  capsule 
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round  it,  bub  presented  here  and  there  signs  ol  chronic  inflammation.  The  i 
results  of  experiments  on  animals  by  Spiegelberg  and  Waldeyer,  and  Tillmanns, 
agree  in  every  respect  wi tin  those  just  mentioned. 

It  appears,  therefore,  that  a silk  ligature  may,  with  proper  antiseptic  pre- 
cautions, he  safely  applied  and  left  in  the  wound  with  hut  little  risk  of  its 
giving  rise  to  suppuration,  and  with  a good  prospect  of  its  being  either  safely 
encapsuled  in  fibrous  tissue  or  ultimately  absorbed.  Further  experience  alone 
can  show  whether  its  application  is  more  safe  or  more  certain  than  that  of 
the  chromic  catgut. 

Ox-aorta  Ligature. — In  the  application  of  the  ordinary  hemp  01  silk 
ligature,  or  of  the  carbolizcd  catgut  or  silk,  it  is  the  object  of  the  burgeon,  as 
before  stated,  to  tie  sufficiently  tightly  to  cut  through  the  inner  and  middle 
coats  of  the  artery,  and  by  the  compression  of  the  outer  coat  to  turn  then- 
divided  edges  upwards  and  downwards  into  the  lumen  of  the  vessel,  borne 
Surgeons  have,  however,  attempted  to  apply  a ligature  in  such  a way  as  to 
compress  all  the  coats  without  dividing  any.  Tins,  as  before  stated,  was 
shown  by  Jones  to  be  a most  dangerous  proceeding  if  the  ligature  employed 
was  of  such  a kind  as  to  render  it  necessary  that  it  should  cut  through  ihe 
vessel  by  ulceration  and  so  come  away  from  the  wound.  The  idea,  however, 
that  a vessel  can  be  safely  tied  without  injuring  its  coats  has  been  revived  in 
connection  with  the  absorbable  ligatures  now  in  use.  Lister  at  first  suggested 
that  the  catgut-ligature  might  be  applied  in  this,  way  ; but  experience  tas 
shown  that  its  early  absorption  rendered  the  obliteration  of  the  vessel  uncertain 
unless  the  inner  and  middle  coats  were  cut.  R.  Harwell,  however,  has  lately 
introduced  a new  variety  of  ligature  prepared  from  the  middle  coat  of  the 
aorta  of  the  ox,  which  he  has  successfully  applied  m a considerable  num  lei  o 
cases  without  injuring  the  coats  of  the  artery.  The  ligature  is  prepared  iy 
separating  the  outer  coat  and  cutting  the  middle  coat  spirally  into  a long 
ribbon.  This  is  stretched,  by  hanging  to  it  a weight  of  from  one  to  tine 
pounds  according  to  the  breadth  of  the  ligature,  and  allowed  to  dry.  Ten 
minutes  before  being  used  it  must  be  soaked  in  a 1 m 20  °f  carbohe 

acid  in  water.  The  breadth  of  the  ligature  makes  it  impossible  to > divide 
inner  and  middle  coats  of  the  artery  while  tying  it.  In  X®81  "“J® 
reported  fourteen  cases  in  which  the  ligature  had  been  successfully  applied  o 
IXe  arteries  In  every  case  the  obliteration  of  the  vessel  was  successfully 
accomplished  and  nothing  mas  seen  of  the  ligature  afterthe  openton. 

Probably  the  same  result  might  be  obtamed  by  the  ^ 

catgut,  but  the  round  form  of  the  catgut  makes  it  cut  the  coats  of  the  . . 

mtTendou.^Ligatures. — Long  tendons  dried  and  aftenvards  carbolised  have 
also  been  used  as  ligatures.  Girdlestoue  of  Melbourne  has  snccesshdly  mde 

use  of  the  long  tendons  from  the  tail  of  the  kangaroo,  hese,  io\\  L ■’  PI 
to  possess  no  advantage  over  properly  prepared  catgut.  . 

especially  with  the  object  of  promoting  union  bj  the  hist 
Surgeons  attempted  the  use  of  Temporary  ^ ^ noarly 

This  subject  fully  occupied  the  attention  of  ^ * matter  0f' history, 

half  a century  ago,  and  has  now  m a great  men  <•  ' yelpeau, 

for  the  study  of  which  1 must  refer  to  the  writings  of  Jones,  liaveis,  1 
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and  others.  I may,  however,  state,  that  the  general  result  of  the  experi- 
ments made  and  the  experience  gained  on  this  subject  is  the  following. 

Jones  found  that,  on  cutting  through  the  internal  and  middle  coats  of  the 
carotid  artery  of  a horse  at  three  or  four  different  points,  with  as  many  liga- 
tures, and  then  immediately  removing  them,  an  “ effusion  of  lymph  occurred  by 
which  the  artery  was  plugged  up.”  These  observations  were  not  confirmed 
by  other  experimenters,  such  as  Hodgson,  Travers,  and  Dalrymple.  But 
Travers  found  that,  if  the  ligature  were  left  in  for  several  hours,  or  even  for 
one  horn,  and  then  removed,  obliteration  of  the  artery  ensued.  Roberts  ap- 
plied a ligature  to  the  femoral  artery  for  popliteal  aneurism,  and,  on  removing 
it  after  24  hours,  found  the  artery  closed  ; and  Travers  ligatured  the  brachial 
artery  of  a man,  and,  on  removing  the  ligature  at  the  end  of  50  hours, 
obtained  an  equally  successful  result.  Their  example  was  followed  by  Scarpa 
and  Paletta.  Notwithstanding  these  favourable  results,  the  failure  of  the 
method  in  the  hands  of  Astley  Cooper,  Hutchinson,  Beclard,  and  of  Travers 
himself,  and  the  observation  of  Yacca,  that,  if  the  ligature  be  left  on  the  artery 
long  enough  to  cause  its  obliteration,  the  section  of  the  vessel  is  effected  sooner 
or  later,  caused  the  use  of  the  temporary  ligature  to  be  discontinued  in  surgical 
practice  even  by  those  who  had  at  one  time  most  strongly  advocated  it. 

10.  Acupressure. — By  Acupressure  is  meant  the  occlusion  of  an  artery  by 
the  pressure  of  a needle  iu  such  a way  as  to  arrest  the  circulation  through  it  or 
the  haemorrhage  from  it.  This  method  of  treatment  was  introduced  into 
surgical  practice  by  the  late  Sir  J ames  Simpson  as  a substitute  for  the  ligature. 
Acupressure  may  be  applied  in  several  different  ways  ; but  there  are  four 
principal  methods. 

The  jh  st  method  is  carried  out  in  the  following  way,  which  I give  as  nearly 


Fig.  150.— Acupressure.  First  Method. 
Raw  Surface. 


Fig.  157.— Acupressure.  First  Method. 
Cutaneous  Surface. 


as  possible  in  Sir  James  Simpson’s  own  words.  The  Surgeon  places  the  tip  of 
the  fore-finger  of  his  left  hand  upon  the  bleeding  mouth  of  the  artery  which 
he  intends  to  compress  and  close  ; holding  the  needle  in  his  right  hand,  he 
passes  it  through  the  cutaneous  surface  of  the  flap,  and  pushes  it  inwards’ till 
its  point  projects  out  to  the  extent  of  a few  lines  on  the  raw  surface  of  the 
wound,  a little  to  the  right  of,  and  anterior  to,  his  finger-tip  ; he  then,  by  the 
action  of  his  right  hand  upon  the  head  of  the  needle,  turns  and  directs  its 
s inrp  extremity  so  that  it  makes  a bridge  as  it  were  across  the  site  of  the  tube 
wvln  -ding  artei7’  inimcdintcly  iu  front  of  the  point  of  the  finger  with 
flio'l  UM  'S  ^U1^'ng  up  its  orifice  ; he  next,  either  with  the  same  fore- finger  of 
tbe  1°  - A""  !p°V  W1'^1  ^1C  Slde  °f  f f c extremity  of  the  needle  itself,  compresses 
neprll  f ^feeding  arterial  orifice  and  tube,  and  then  pushes  on  the 
i.-li]  ? ''  1 r'gfd  hand,  so  as  to  make  it  re-enter  the  surface  of  the  wound  a 
ic  e t side  of  the  artery  ; and,  lastly,  by  pressing  the  needle  farther 
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on  in  this  direction,  its  point  emerges  through  the  cutaneous  surface  of  the  , 
flap — the  site  of  the  tube  of  the  bleeding  artery  being  in  this  way  left  pinned 
down  in  a compressed  state  by  the  arc  or  bridge  of  steel  that  is  passed  over  it. 
The  needle  thus  passes  first  through  and  from  the  skin  of  the  flap  inwards  to 
the  raw  surface  of  the  wound,  and,  after  bridging  over  the  site  of  the  artery,  it 
passes  secondly  from  the  raw  surface  of  the  wound  outwards  again  to  and 
through  the  skin.  Sometimes  the  needle  will  be  best  passed  by  the  aid  of  the 
eye  alone,  and  without  guiding  its  course  by  the  finger-tip  applied  to  the 
bleeding  orifice.  It  compresses  not  the  arterial  tube  alone,  but  also  the  struc- 
tures placed  over  and  around  the  site  of  the  tube.  When  the  needle  is  com- 
pletely adjusted,  all  of  it  that  is  seen,  and  that  not  necessarily  so,  on  the  surface 
of  the  raw  wound,  is  the  small  portion  of  it  passing  over  the  site  of  the  artery 
(Fig.  156)  ; while  externally,  upon  the  cutaneous  surface  of  the  flap,  we  have 
remaining  exposed  more  or  less  of  its  two  extremities,  namely,  its  point  and  its 
head  (Fig.  157).  The  rest  of  it  is  hidden  in  the  structures  of  the  flap  or  side 
of  the  wound.  The  degree  of  pressure  required  to  close  effectually  the  tube  of 
an  artery  is  certainly  much  less  than  Surgeons  generally  imagine  ; but  in  the 
above  proceeding  the  amount  of  pressure  can  be  regulated  and  increased 
when  required,  by  the  acuteness  of  the  angle  at  which  the  needle  is  intro- 
duced and  again  passed  out — the  cutaneous  and  other  structures  of  the  flap 
serving  as  the  resisting  medium  against  which  the  needle  compresses  the 
arterial  tube. 

The  second  method  of  acupressure  consists  in  taking  a short  sewing  needle 


'iii'i  in  1 nun. 11  mi  • • "• 

Fig.  158. — Acupressure.  Sefond  Method.  Fig.  159. -Acupressure.  Third  Method. 


with  a piece  of  twisted  iron  wire  attached,  for  the  purpose  of  withdrawing  it 
when  necessary.  This  is  dipped  down  into  the  soft  tissues  on  one  side  of  the 
artery  ; then  bridged  over  the  vessel ; then  dipped  down  again  into  the  soft 
structures  on  the  other  side  of  the  vessel  (Fig.  158).  In  doing  this  care  mus 
be  taken  to  press  the  end  of  the  needle  down  upon  the  bleeding  trunk  or  tube 


of  the  artery  with  sufficient  force.  , 

The  third  method  is  the  one  that  is  likely  to  be  most  frequently  followed,  an 
is  upon  the  whole  the  most  practical  and  the  best.  It  consists  in  compicssing 
the  artery  between  the  needle,  threaded  with  a piece  of  tvistec  iron  vne, 
passed  below  or  behind  it,  and  a loop  of  inelastic  iron  wire  passed  ovei  01  a 
it.  The  needle  is  passed  as  in  the  last  cases,  but  on  the  opposite  side  o 1 
artery.  The  loop  of  iron  wire  is  thrown  over  the  point  of  the  ncei  c , 1 ] 
then  passed  across  the  artery,  drawn  tight  so  as  to  compress  the  vesse  , an 
secured  by  a half  twist  round  the  eye  end  of  the  needle  (Fig.  1 •>•')•  In  c . ' 
remove  this  apparatus,  all  the  Surgeon  has  to  do  is  to  pull  the  t'Yishi 
with  which  the  needle  is  threaded  ; this,  in  withdrawing  the  needle, 
the  loop,  which  may  then  easily  be  removed. 
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The  fourth  method  consists  in  dipping  the  needle  into  the  tissues  close  to  the 
artery,  then  making  a turn  with  the  point,  and  pushing  this  into  the  soit  part 
beyond,  so  as  to  fix  it  there,  and  thus  to  compress  the  artery  (Fig.  10:0). 

The  Condition  of  the  Artery  after  having  been  subjected  to  acupressure  has 
been  determined  Loth  by  experiments  on  animals  and  by  observations  on  the 
human  subject.  It  has  been  thus  ascertained  that  the  pressure  of  the  needle 
is  never  sufficient  to  divide  the  internal  and  middle  coats.  Consequently, 
occlusion  of  the  artery  is  dependent  chiefly 
on  the  formation  of  an  adherent  clot 
within  the  vessel,  between  the  point  com- 
pressed and  the  nearest  collateral  branch. 

Some  inflammatory  exudation  at  the  part 
that  has  been  compressed  doubtless  follows 
the  removal  of  the  needle.  This  point  is 
one  of  importance  ; for  there  can  be  little 
doubt  that  one  of  the  safeguards  after  the 
ligature  is  this  division  of  the  inner  coats 
of  the  artery,  the  consequence  of  which  is 
the  effusion  of  a plastic  plug  within  the  vessel,  by  which  it  is  more  effectually 
sealed  than  it  can  he  by  mere  cohesion  of  its  sides  and  the  formation  of  a 
blood-coagulum. 

The  time  during  which  the  needle  should  be  left  in  will  vary  with  the  size 
! of  the  artery,  from  thirty  to  sixty  hours.  The  needle  must  not  be  left  in  too 
long,  lest  irritation  be  set  up,  and  ulceration  induced  along  its  track. 

Acupressure  ancl  Ligature  compared.— That  arterial  haemorrhage  may 
1 *)e  effectually  controlled  by  acupressure  in  many  cases  is  undoubted.  This 
| fact  has  long  been  familiar  to  Surgeons  in  the  operation  for  hare-lip,  in  which 
the  bleeding  from  the  coronary  artery  is  restrained  by  the  pin  that  is  passed 
I across  to  unite  the  opposite  sides  of  the  cleft ; and  it  has  of  late  years  been 
I abundantly  proved  in  the  case  of  the  largest  arteries  divided  in  amputations. 
But,  though  by  means  of  acupressure  arterial  haemorrhage  may  undoubtedly 
be  controlled,  the  real  question  which  has  still  to  be  answered  is,  whether  we 
are  justified  in  substituting  this  means  for  the  ligature  in  surgical  practice. 
When  we  reflect  on  the  ease  and  certainty  with  which  the  most  furious 
haemorrhage  from  the  largest  artery  can  be  at  once  and  permanently,  arrested, 

' ^ie  m°Wh  of  the  bleeding  vessel — the  inestimable  advantage 

which  the  ligature  has  been  and  is  to  Surgeons,  in  enabling  them  to  carry  the 
kmle  with  safety  into  regions  where  its  presence  would  otherwise  be  fatal— we 

I f:an'K’t;  ]lShfcIy  fchrow  aside  a means  of  such  tried  utility  for  one  that  is  of 
doubtful  value. 


1 ne  arguments  adduced  by  Sir  James  Simpson  in  favour  of  acupressure  may 
e briefly  summed  up  as  follows.  The  great  object  of  every  Surgeon  is  to  heal 
f/r Ju  !0n."W0U'\dS  by  the  firsfc  infcention  5 tiie  ligature  is  a fatal  obstacle  to  this, 
tbo  .JT?'  SCtS  lli]  abn?  °*  suPPuration  in  its  track,  and  secondly  because 
as  a fnr°'  e aiteiy  projecting  beyond  its  noose  forms  a slough,  which  acts 
TW  fii0'0'1  .,0(  y *u  the  wound,  and  must  be  thrown  off  by  suppuration, 
secured  J!  are  enhirely  obviated,  and  union  by  the  first  intention  is 

tolernhL  Ywi  !°  nsc  mcta,lic  compressors,  the  needle  and  wire  being 
the  wav  tw  /C  1SSUeS  amonSSt  which  they  lie,  and  not  acting  as  setons  in 
lcmpcn  or  silken  ligatures  do  ; and  2,  by  the  early  withdrawal 
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of  these  compressing  agents,  the  vitality  ol  the  artery  not  being  endangered  , 
and  no  terminal  slough  resulting. 

These  arguments,  though  reasonable  enough  twenty  years  ago,  are  at  the 
present  time  of  no  force  whatever.  The  absorbable  ligatures,  now  almost 
universally  used,  leave  no  suppurating  track,  and  experiments  have  shown 
that  the  projecting  end  of  the  artery,  if  protected  from  decomposition,  does 
not  slough,  but  becomes  embedded  in  the  granulation-tissue  iormed  in  the 
healing  wound,  and  is  either  absorbed  or  maintains  its  vitality,  its  vascular 
connections  with  surrounding  parts  being  re-established.  As  before  pointed 
out,  the  same  is  true  of  the  twisted  end  of  the  artery  left  in  the  wound  ai  ter 
torsion. 

There  is  no  doubt  also  that,  even  at  the  time  when  acupressure  was  intro- 
duced, and  when  every  ligature  caused  a line  of  suppuration,  in  estimating  t le 
comparative  value  of  the  two  methods  of  arresting  haemorrhage,  too  much  evil 
was  laid  to  the  charge  of  the  thread,  and  too  much  advantage  claimed  tor  the 
needle.  Many  other  things  besides  the  presence  of  a few  fine  silk  threads 
tended  at  that  time  to  render  union  of  a large  wound  by  the  first  intention  a 
rare  event.  Drainage  was  very  imperfectly  carried  out,  antiseptic  dressings 
were  scarcely  invented,  and  the  hygienic  arrangements  of  hospitals  were  far 

less  perfect  than  they  are  at  the  present  time.  . . 

Acupressure,  in  fact,  never  came  into  general  use  ; but  it  is,  nevertheless,  a 
useful  means  of  arresting  haemorrhage  under  certain  circumstances,  lhus  in 
lacerated  or  incised  wounds  of  the  scalp,  and  in  some  injuries  of  the  hand  or 
foot,  in  which  it  is  difficult  successfully  to  apply  a ligature  the  bleeding  may 
often  be  at  once  controlled  by  the  pressure  of  a needle  and  wue.  n ee  > 1 
appears  to  me  that  the  Surgeon  will  act  more  wisely  m being  eclectic  lat 
than  dogmatic  in  the  employment  of  his  means  for  arresting  arterial  memo  - 
rhage— using  in  some  cases  styptics,  in  others  compression  or  torsion  01  the 
cautery,  acupressure  or  the  ligature,  as  the  particular  case  seems  o 1)ee  ' 
Because  one  method  is  good,  the  others  are  not  necessarily  bad ; because 
one  is  peculiarly  applicable  in  one  case,  it  does  not  follow  that  it  is  equal  y 

1U  Collateral  Circulation— When  the  main  artery  of  a limb  has  been 
ligatured,  or  in  any  other  way  occluded,  it  is  only  the  direct  flow  of  blood  that 
is  interrupted  ; the  indirect  supply  which  is  conveyed  into  the  limb  or  pait  J 
the  free  communication  between  the  anastomosing  vessels  of  the  different  por- 
tions of  the  arterial  system,  being  sufficient  to  preserve  its  vita  i y, 
prevent  the  occurrence  of  gangrene.  So  free  and  ready  are  the  lnoscu  a 
kept  up  between  different  portions  of  the  arterial  system,  that,  aftei  the  . a 
arteries  in  the  body,  such  as  the  subclavian,  iliac,  and  abdominal  aorta,  ha 
been  ligatured,  sufficient  blood  to  support  life  is  at  once  com  eye  in  o 
parts  supplied  by  them.  This  collateral  circulation  is  most  active  an 
most  readily  maintained  in  early  life,  when  the  vessels  arc  pliant  and  elastic, 
readily  accommodating  themselves  to  the  increased  quantity  of  blood  tha 
they  are  required  to  convey.  As  age  advances,  the  vascular  s)  stem  ccom 
less  elastic,  and  there  is  a greater  difficulty  in  the  establishment  and  mainte- 
nance of  the  collateral  circulation.  The  anastomosing  vessc  s which  sci \ 
mu-nose  are  invariably  furnished  by  arteries  contiguous  to  that  which  . -< 

tnrccl,  and  come  off  from  the  same  side  of  the  body.  Tims,  ^ '"Stanoe,  alte 
lioaturc  of  the  superficial  femoral,  it  is  by  the  profunda  artery  that 
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supply  of  blood  is  carried  to  the  lower  extremity.  11ms  also,  when  the 
common  carotid  is  ligatured,  the  circulation  to  the  parts  it  supplies  is  not 
maintained  through  the  medium  of  the  opposite  carotid,  although  the  mosuu- 
lations  between  the  ultimate  branches  of  the  two  vessels  are  so  free  upon  lie 
throat  and  the  face,  and  within  the  cranium  ; but  it  is  by  means  of  the 
inferior  thyroid  and  vertebral  arteries  (branches  of  the  subclavian  on  the 
same  side),  which  become  greatly  enlarged,  that  the  supply  of  boot 
is  kept  up  to  the  parts  on  the  outside,  as  well  as  m the  inside  of  the 


The  supply  of  blood  that  is  sent  to  a limb,  after  deligation  of  the  mam 
trunk  is  at  first  but  small  in  quantity  ; being  merely  sufficient  for  the  mainte- 
nance’of  its  vitality,  but  not  enough  for  the  continuance  of  the  usual  function 
of  the  part.  Hence,  although  the  life  of  a limb  may  be  preserved  after  the 
limature  of  its  artery,  it  becomes  cold,  and  the  patient  is  often  unable  to  move 
it" for  some  time,  the  muscles  appearing  to  be  completely  paralysed  ; in  a few 
hours,  however,  the  supply  of  blood  increases,  until  it  reaches  its  usual 
standard,  when  the  normal  vigour  of  the  part  returns.  By  the  end  ot  tv  enty  - 
four  hours  the  limb  will  be  fouud  to  be  redder  than  natural,  aud  the  tempera- 
cure  often  rises  one  or  two  degrees  beyond  the  normal  standard,  whilst  a great 
sensation  of  heat  is  experienced  in  it  by  the  patient.  This  period  of  increased 
heat  may  last  a week  or  more. 

The  re-establishment  of  the  blood-supply  to  the  limb  after  obliteration  of 
the  main  trunk  is  accomplished  chiefly  by  changes  taking  place  in  the  Anas- 
tomosing Avtsv/ps.  A 1 most  immediately  after  the  ligatuie  is  tightened  they 
become  dilated  to  their  extreme  capacity.  This  is  due  partly  to  the  increased 
tension  caused  by  the  sudden  obliteration  of  the  main  trunk,  but  chiefly 
to  relaxation  of  their  muscular  coat.  This  relaxation  is  probably  a reflex 
phenomenon  consequent  upon  the  want  of  blood  in  the  parts  beyond  the 
point  of  obliteration  of  the  artery.  We  have  already  seen  that  a similar 
dilatation  of  the  vessels  occurs  when  a limb  has  been  rendered  bloodless  for  a 
short  time  by  an  Esmarch’s  bandage.  The  dilatation  is  not  limited  to  the 
anastomosing  vessels  which  are  directly  concerned  in  carrying  the  blood  from 

I above  to  below  the  ligature,  but  affects  the  whole  arterial  system  of  the  limb. 
It  is  this  that  causes  the  increased  redness  a few  hours  after  the  ligature  has 
been  applied.  The  resistance  to  the  flow  of  blood  is  necessarily  reduced  to 
the  smallest  possible  degree  by  this  general  vascular  dilatation,  and  this  to 
some  extent  compensates  for  the  increased  resistance  which  necessarily  results 

9 from  the  blood  having  to  be  driven  through  a number  of  small  anastomosing 
arteries,  instead  of  through  a single  main  trunk.  The  preliminary  dilatation 
is  followed  by  a permanent  enlargement  of  the  anastomosing  arteries,  which 
increase  both  in  diameter  and  in  length,  and  thus  assume  a tortuous  or 
waved  form. 

Thus  in  a case  of  spontaneous  obliteration  of  the  first  part  of  the  axillary 
artery,  met  with  in  the  dissecting-room  of  University  College,  a tortuous 
vessel,  about  the  size  of  a crow-quill,  and  measuring,  when  straightened  out, 
nine  inches  in  length,  was  found  passing  from  the  internal  mammary  in  the 
third  intercostal  space  to  the  external  mammary  branch  of  the  axillary. 
Occasionally  a number  of  such  arteries  may  form  an  interlacement.  The 
anastomosing  arteries  that  carry  on  the  circulation  are,  as  a rule,  easily 
dissected  out  in  a well-injected  subject  in  the  dissecting-room,  and  at  one 
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time  it  was  supposed  that  it  was  not  sate  to  tic  a large  artery  except  in  those 
situations  in  which  such  easily  demonstrable  anastomoses  exist,  thus,  lor 
instance,  after  the  ligature  of  the  common  carotid,  the  supply  of  blood  is 
ultimately  conveyed  by  the  inosculations  between  the  superior  and  inferior 
thyroid  arteries  and  by  the  vertebral.  When  the  subclavian  is  tied  the  circu- 
lation of  the  upper  extremity  is  carried  on  by  the  anastomosis  of  the  posterior 
scapular  and  supra-scapular,  from  the  thyroid  axis,  with  the  acromio-thoracic 
and  subscapular  of  the  axillary,  of  the  branches  of  the  internal  mammary 
and  intercostal  arteries,  with  the  external  mammary  of  the  axillary,  and 
of  the  superior  intercostal  of  the  subclavian  with  the  superior  thoracic  of  the 
axillary  ; and  when  the  external  iliac  is  tied,  the  blood  is  conveyed  to  the 


Fig.  161.— Anastomosing  Cir- 
culation in  Sartorius  anil 
Pectineus  of  Dog,  three 
months  after  Ligature  of 
Femoral.  (After  Porta.) 


Fig.  162.— Direct  Anasto- 
mosing Vessels  of  Bight 
Carotid  of  Goat,  five 
months  after  Ligature. 
(After  Porta.) 


Fig.  163.— Change 
in  the  Trunk 
after  Ligature ; 
with  Anasto- 
mosing V essel. 


lower  limb  by  the  inosculations  between  the  internal  mamnnuy  and  lumbar 
arteries  and  the  epigastric  and  circumflex  ilii,  and  by  those  between  the  o a - 
rator,  gluteal,  and  sciatic  arteries  and  the  circumflex  branches  of  the  profunda 

feThas,  however,  repeatedly  been  shown  that  the  ordinary  muscular  and 
subcutaneous  vessels  of  the  part  are  amply  sufficient  to  carry  on  the  circua 
tion,  even  when  no  anastomosing  vessels  can  be  demonstrated  by  dissec 
As  the  special  vessels  ultimately  destined  to  take  the  plat  e o . 

been  obliterated  enlarge,  the  general  vascular  dilatation  of  the  limb  sub  s 

and  the  circulation  is  practically  restored  to  its  normal  condition.  During 
the  enlargement  of  the  vessels,  much  pain  is  often  experience  , owing  c 

anastomosing  branches  approach  one  another,  t^sp  it,  e jore  “ 
into  two  or  three  ramusculi,  which  by  uniting  form  a enue  oi  ai 
Besides  this  kind  of  collateral  circulation,  Maunoir,  1 orta,  and  g 
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noticed  vessels  running  directly  between  the  extremities  of  the  obliterated 
trunk,  forming  species  of  arterial  shoots,  springing  from  the  stump  of  the 
artery  (Fig.  10 2). 

Changes  that  take  place  in  the  Trunk. — As  a rule  it  is  completely 
obliterated  above  and  below  the  point  to  which  the  ligature  has  been  applied 
as  far  as  the  next  important  collateral  branch  (Figs.  161,  162,  163).  Beyond 
this,  on  the  distal  side,  it  is  pervious  and  receives  the  blood  poured  into  it 
through  the  different  anastomosing  channels.  Porta  and  Stilling  have  shown 
that,  after  a time,  down  the  centre  of  the  fibrous  cord,  representing  the  oblite- 
rated portion  of  the  artery,  a small  tortuous  central  canal  may  be  developed, 
uniting  the  two  parts  of  the  vessel  which  are  still  patent. 

In  cases  in  which  an  absorbable  ligature  has  been  nsed,  and  in  which  con- 
sequently the  external  coat  has  not  been  divided,  complete  restoration  of  the 
lumen  of  the  vessel  seems  to  be  an  occasional  occurrence  ( vide  p.  422). 

The  collateral  circulation  is  occasionally  not  sufficiently  free  to  preserve  the 
vitality  of  the  parts  supplied  by  it.  As  a consequence  of  this,  gangrene  not 
uncommonly  results  ; or  the  limb  may  become  weak  or  atrophied.  This 
condition  may  be  met  with  in  old  people,  from  calcification  and  rigidity  of  the 
arterial  system  ; or  it  may  happen  as  the  result  of  an  extensive  transverse 
wound  of  the  limb  dividing  many  of  the  anastomosing  vessels.  Copious  hemor- 
rhage by  weakening  the  action  of  the  heart  may  render  it  unable  to  overcome 
the  increased  resistance  offered  by  the  collateral  circulation  through  which  the 
blood  has  to  pass,  and  thus  the  circulation  may  be  arrested  and  gangrene 
follow.  It  more  rarely  happens  that  we  find  too  great  freedom  of  the  anas- 
tomoses, so  as  to  lead  to  a failure  of  the  purposes  for  which  the  ligature  has 
been  applied,  by  the  rapid  admission  of  blood  into  the  distal  side  of  the 
vessel,  thus  perhaps  occasioning  secondary  haemorrhage. 

Principles  op  Treatment  op  Wounded  Arteries. — The  principles  of 
treatment  of  woimded  arteries  are  the  same  whether  the  Surgeon  adopt 
ligature,  torsion,  or  acupressure.  Having  invariably  used  the  ligature  myself, 
I have  here  spoken  of  tying  only,  but  the  reader  must  remember  that  the 
same  principles  apply  to  all  other  means  of  arresting  arterial  haemorrhage. 

The  whole  of  the  doctrine  of  the  general  treatment  of  wounded  arteries 
by  ligature  may  be  included  in  two  great  principles  : 1 .To  cut  directly  down 
on  the  wounded  part,  cmcl  to  tie  the  vessel  there;  and  2.  To  apply  a ligature  to 
both  ends , if  it  be  completely  divided,  or  to  the  distal  as  well  as  the  proximal  side 
oj  the  ivound,  if  it  be  merely  punctured. 

These  principles  of  treatment  were  distinctly  laid  down  by  John  Bell  ;*  but, 
although  this  great  Surgeon  inculcated  forcibly  these  rules  of  practice’ 
Surgeons  appear  to  have  been  led  away  by  the  erroneous  idea  of  applying  the 
Huntenan  principles  in  the  treatment  of  aneurism  to  that  of  wounded  arteries, 
until  riuthne,  by  his  practice  and  precepts,  and  by  adducing  an  overwhelming 
mass  of  proof  to  bear  on  this  important  question,  recalled  the  attention  of  the 
loiession  to  the  proper  and  rational  treatment  of  wounded  arteries. 

i «PrmClpaI  reasonin  favom'  of  cutiin9  down  directly  upon  the  wounded 
‘ibnvri  fi  mJmed  vessel  is,  that  a ligature  of  the  main  trunk  at  a distance 

not  in f-mT !^0UT'-m  0D]y  ^mect  supply  of  blood  to  the  limb,  but  does 
eie  with  the  indirect  or  anastomosing  circulation,  by  which  means 


* " Principles  of  Surgery,”  vol.  i.,  pp.  350,  390.  8vo  ed. 
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the  blood  readily  passes  into  that  portion  of  the  vessel  which  is  beyond  the  , 
ligature,  and  continues  to  escape  from  the  distal,  or  perhaps  even  the  proximal, 
end  of  the  divided  vessel.  Thus,  though  bright  arterial  blood  may  no  longer 
jet  from  the  upper  part  of  the  wound,  a continuous  stream  of  the  same  colour, 
or  of  a darker  tint  if  it  has  become  partially  deoxygenated  in  its  passage 
through  the  anastomosing  channels,  will  continue  to  well  out,  entailing  the 
necessity  of  further  operative  interference  to  restrain  its  flow  : and,  unless 
this  be  done,  the  patient  will  die  of  haemorrhage  as  surely,  though  perhaps 
not  quite  so  speedily,  as  if  no  ligature  had  been  applied.  Thus,  if  a Surgeon 
endeavour  to  arrest  the  flow  of  blood  from  a wound  of  the  ulnar  artery  near 
the  palm  by  ligaturing  the  brachial  in  the  middle  of  the  arm,  and,  when  the 
blood  bursts  forth  as  furiously  as  ever,  apply  successive  ligatures  to  the 
arteries  of  the  forearm  with  as  little  success,  he  null  at  last,  on  account 
of  the  continued  recurrence  of  haemorrhage,  be  forced  to  adopt  the  simple 
expedient  that  ought  to  have  been  had  recourse  to  in  the  first  instance, 
namely,  that  of  ligaturing  the  vessel  at  the  point  wounded. 

Another  reason  for  the  practice  now  advocated  is,  that  in  some  cases  the 
Surgeon  cannot  possibly  know  what  artery  is  injured  unless  he  seek  loi  it  in 
the  wound  itself.  A large  artery  may,  from  the  direction  of  the  stab  and  the 
impetuous  flow  of  blood  that  has  followed  it,  appear  to  be  wounded,  when  in 
reality  it  is  only  a minor  branch  that  has  been  injured.  Thus,  for  instance,  in 
haemorrhage  from  a stab  in  the  axilla,  which  proved  fatal,  notwithstanding  the 
ligature  of  the  subclavian  artery  for  supposed  wound  of  the  axillary,  the  long 
thoracic  was  found  to  be  the  vessel  divided  ; so,  also,  the  external  iliac  artery 
has  been  ligatured  for  supposed  wound  of  the  common  femoral,  when  m reality 

it  was  the  external  pudic  that  was  injured.  J 

The  rule  of  cutting  down  on  the  injured  part  of  the  artery  applies  to  all 
cases  in  which  the  wound  is  still  open,  whatever  be  its  condition.  However 
deep  inflamed,  and  sloughy  the  wound— however  ill-conditioned  and  infiltrated 
with' pus  or  blood  the  neighbouring  parts  may  be— it  may  be  stated  as  a general 
rule  to  which,  however,  there  are  some  exceptions,  especially  m wounds  of  the 
palmar  arch,  or  of  the  secondary  branches  of  the  carotid,  that  there  is  no  safety, 
to  the  patient  unless  the  artery  be  cut  down  upon  and  tied  at  the  part  injured. 
This  must  always  be  done  at  any  period  after  the  receipt  of  the  injury,  so  long 
as  there  is  an  external  wound  communicating  with  the  artery.  An  operation 
of  this  kind  is  often  attended  with  the  greatest  possible  difficulty,  not  only| 
owing  to  the  haemorrhage  that  usually  accompanies  it  and  obscures  the  parts, 
but  also  in  consequence  of  the  inflamed,  infiltrated,  and  sloughy  condition  of 
the  tissues  in  the  wound.  In  order  to  moderate  the  haemorrhage,  the  pressure 
of  an  assistant’s  finger  on  the  artery  high  up  m the  limb  must  not  be  trusted 
to  • but  a tourniquet  should  be  applied  so  as  completely  to  arrest  the  circulation 
through  the  limb,  and  thus  to  facilitate  the  discovery  and  exposure  of  the 
injured  vessel,  the  wound  being  dry.  The  application  of  an  elastic  xui  age, 
such  as  that  recommended  by  Esmarch,  may  be  used  with  advantage  o 
exsanguinate  a limb,  in  which  an  artery  has  been  wounded.  By  means  of  this 
excellent  device  the  divided  vessel  may  be  safely  cut  down  upon  and  disseete 
out  as  readily  as  in  the  dead  body.  A large  probe  should  be  passed  to  the 
bottom  of  the  wound  ; and,  taking  this  as  the  centre,  a free  incision  should  be 
made  in  such  a direction  as  may  best  lay  open  the  cavity  with  the  least  injury 
to  the  muscles  and  other  soft  parts.  After  turning  out  any  coagula  contained 
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in  the  wound,  and  clearing  it  as  well  as  possible,  the  injured  vessel  must  be 
sought  for.  The  situation  of  this  may  sometimes  be  ascertained  at  once  by 
the  gaping  of  the  cut  in  its  coats  ; but,  in  many  cases,  it  is  necessary  to  relax 
the  pressure  upon  the  artery,  so  as  to  allow  a jet  of  blood  to  escape,  and  thus 
indicate  the  position  of  the  aperture.  The  ligature  may  then  be  applied  by 
passing  an  aneurism-needle  under  the  vessel,  if  it  be  partially  divided  ; or,  if  it 
be  completely  cut  across,  by  drawing  forwards  the  end  and  tying  it,  as  in 
an  open  wound.  In  doing  this,  care  must  be  taken  that  the  ligature  be  really 
applied  to  the  vessel,  and  that  a portion  of  the  sheath  infiltrated  with  blood,  ox- 
thickened  by  adherent  coagulum,  be  not  mistaken  for  the  artery.  In  applying 
the  ligature  under  the  circumstances  here  indicated,  viz.,  in  a wound  that  is 
sloughy  and  suppurating,  the  tissues  will  necessarily  in  a great  degree  have  lost 
their  cohesion  and  firmness  ; and  although  the  arterial  tissue  resists  the  disor- 
ganizing influence  of  inflammation  much  longer  than  areolar  or  muscular 
tissue,  yet  it  will  also  have  become  softened  and  less  resistant.  Hence  the 
vessel  must  be  isolated  with  gentleness  and  care,  and  the  ligature  very  care- 
fully tied— no  undue  force  being  used.  A silk  ligature  will  usually  separate  in 
such  cases  several  days  before  the  ordinary  time.  The  incisions  down  to  the 
wounded  artery  should  genei-ally  be  made  on  the  side  of  the  wound  in  the  vessel, 
and  through  the  wound  in  the  soft  tissues  covering  it.  G-uthrie,  however, 
advises  that,  in  those  cases  in  which  the  wound  passes  indirectly  to  the  prin- 
cipal artery  from  the  back  or  outside  of  the  limb,  the  Surgeon,  instead  of  follow- 
ing the  tiack  of  the  wound,  shall  cut  down  on  the  vessel  where  it  lies  neai'est 
the  surface  ; then,  on  passing  a probe  through  the  wound,  the  spot  at  which 
the  artery  has  probably  been  injured  will  be  pointed  out,  and  the  ligature  must 
be  applied  in  the  way  usual  in  cases  of  primary  hemorrhage. 

In  'primary  hemorrhage  from  wound  of  an  artery,  no  operation  should  be 
undertaken  unless  the  bleeding  be  actually  continuing.  If  the  bleedino-  have 
been  arrested,  however  furious  it  may  have  been,  the  Surgeon  should  never, 
unless  it  burst  forth  again,  search  for  the  wounded  vessel,  nor  undertake  any 
operation  A man  was  brought  to  the  University  College  Hospital  with  a deep 
stall  m the  groin,  directly  in  the  course  of  the  external  iliac  artery  ; a very 
large  quantity  of  arterial  blood  had  been  lost,  but  the  haemorrhage  was  arrested 
on  his  admission  by  the  application  of  pressure,  &c.  From  the  great  and  sud- 
den loss  of  blood  it  was  supposed  that  the  external  iliac  had  been  punctured, 

reeun-pT8  Ti  ^ t0  perform  ^ °Peration  unless  haemorrhage 

Mp  t d n0t  retUm’ the  wound  healing  without  any  further 

aim  it  In  sec™d“ry  h®moirhage  the  case  is  different.  There  the  Surgeon 

ceastl  P Pared  S6CUre  thG  VeSSe1’  even  tll0uSh  bleeding  have  for  the  time 
a Irnimn  ^ r .treatment  of  wounded  arteries  is,  that 

or mtksil  Iff  f tk  t]lG  vmel>  V*  U comPMJ  CUt  CICTOSS  ; 

The  vp  l f lG  ape!'tUre  m %H  lfit  U only  Pithily  divided. 
well  as  on  rntpHn  ,lls/'ulc  of  Practice  is  founded  on  physiological  grounds  as 
in  the  arteries  nf  il  cxP(rllence*  1 ^ie  anastomoses  of  the  part  be  very  free,  as 
end,  uninterruntp  n pa  m 01  01  earn,  bleeding  may  continue  from  the  distal 
be  less  free  a strent  7 '8’i]"r0  0.11  fctle  proximal  side  of  the  wound  ; if  they 
the  course  of  two  nt  dai:k-lookn^  venous  blood  will  probably  issue  in 

sufficiently  established  ,,  YiT  thc  collateral  circulation  has  been 

VOL.  I.  ' ’ 11  glit  scarlet  blood  will  burst  forth  from  the  distal 

F F 
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aperture.  Experience  has  shown  that  it  is  in  this  way  that  secondary  hcemor-  1 
rhage  from  wounded  arteries  commonly  occurs,  the  bleeding  coming  horn  the 
distal  and  not  from  the  proximal  end  of  the  vessel. 

In  some  cases  the  distal  end  is  so  retracted  and  covered  in  by  surrounding 
parts  that  it  cannot  be  found  in  order  to  be  ligatured.  In  these  circum- 
stances, the  best  effect  has  resulted  from  plugging  the  wound  from  the  bottom 
with  a graduated  sponge-compress.  If  an  arterial  branch  happen  to  be  divided 
so  close  to  its  origin  that  it  cannot  be  secured,  the  case  must  be  treated  as  cue 
of  puncture  of  the  main  trunk,  which  must  be  ligatured  above  and  below  the 

bleeding  orifice.  _ ,, 

Although  advocating  strongly  the  importance  of  the  distal  as  veil  as  the 

proximal  ligature  in  all  cases  of  wounded  artery,  I am  aware  that  instances  are 
on  record  in  which  the  proximal  ligature  alone,  even  at  a distance  from  the 
wound,  has  proved  successful  in  arresting  the  haemorrhage  ; but  I cannot  but 
regard  those  cases  as  accidentally  successful,  the  distal  end  having  been  better 
plugged  than  usual  with  coagulum  ; and  I am  strongly  of  opinion  that  the 
rule  of  practice  should  be  that  which  is  laid  down  by  John  Bell,  and  forcibly 
illustrated  by  Guthrie,  viz.  : — That  both  ends  of  a wounded  artery  be  sought 
for,  and  tied  in  the  wound  itself. 


accidents  after  arterial  occlusion  by  surgical  means. 

The  accidents  that  may  follow  the  application  of  the  ligature,  the  use.  of 
acupressure,  or  of  compression  in  any  way  exercised  upon  wounded  arteries, 
are1  Intermediate  or  Reactionary  Haemorrhage,  Secondary  or  Recurren 

Hmmorrhaee.  and  Gangrene  of  the  Limb. 

Intermediate  or  Reactionary  Hemorrhage.— This  term  is  limited  to 
haemorrhage  occurring  within  twenty-four  hours  of  the  wound  of  the  vessel. 
It  most  commonly  occurs  within  a few  hours  of  the  operation. 

Causes.— At  the  end  of  an  operation  it  frequently  happens  that  the  patient 
is  faint  from  the  combined  shock,  loss  of  blood,  and  the  depressing,  m uence 
of  the  anaesthetic  ; at  the  same  time  the  exposure  of  the  wound  to  the  air,  and 
the  mechanical  stimulus  of  the  knife  and  the  sponges,  have  caused  tfie  gre. west 
possible  degree  of  contraction  of  the  mouths  of  the  wounded  v essels.  I m 
Ihese  circumstances,  vessels  of  considerable  size  may  not  yield  a drop  of 
55  AsToon  as  the  wound ‘is  closed,  however,  and  warmly  dressed,  and 

the  patient  put  to  bed,  the  faintness  begins  to  pass  oft,  “J 

forcibly  the  contracted  vessels  dilate,  and  haemorrhage  takes  place.  At  the 
same  time,  if  any  vessel  have  been  imperfectly  tied— owing  to  caielessuc. 

^ pa  rt  of  the  Surgeon,  or  to  the  use  of  badly-prepared  ngrd  catgut-the 

knot  may  yield,  and  the  ligature  may  slip  oft.  ™ r 

Phenomena. — As  the  bleeding  comes  as  a rule  only  from  the  mate 
vessels,  it  is  seldom  very  profuse.  It  usually  distends  the  wound,  tightening 
the  stitches,  and  causing  the  patient , considerate  pain  hjBmorrhage. 

Treatment.— The  treatment  is  the  same  as  that  ot  primary  naemor 
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vessel  that  may  be  found,  as  the  mass  of  coagulum  between  the  surfaces  would 
form  a serious  obstacle  to  uuion  by  the  first  intention. 

If  at  an  operation  the  patient  be  very  faint,  and  the  smaller  arteries  which 
might  be  expected  to  bleed  cannot  be  found,  they  may  sometimes  be  made 
apparent  by  bathing  the  wound  with  carbolic  lotion  or  water  at  a temperature 
of  about  98°  Fahr.  In  private  practice  it  is  better  to  do  all  operations  if 
possible  early  in  the  morning,  so  that  if  reactionary  haemorrhage  should  occur, 
it  may  take  place  in  the  day  and  not  in  the  night. 

Secondary  or  Recurrent  Haemorrhage. — By  Secondary  Haemorrhage 
is  meant,  bleeding  which  comes  on  after  the  employment  of  any  of  the  above- 
mentioned  modes  of  arresting  haemorrhage  at  any  period  after  the  first  twenty- 
four  hours.  This  accident  may  arise  from  a variety  of  causes,  which  may  be 
divided  first  into  two  great  classes  Constitutional  Causes  ; and  2,  Local 
Causes. 

Constitutional  Causes. — It  has  already  been  pointed  out  that  the  healthy 
closure  of  a wounded  artery  is  a process  analogous  in  every  respect  to  union  by 
first  intention  ; the  internal  coagulum  serving  the  important  purpose  of  pro- 
tecting the  soft  new  tissue,  by  means  of  which  the  mouth  of  the  wounded 
vessel  is  being  closed,  from  the  direct  impulse  of  the  wave  of  blood  from  the 
heart.  All  those  constitutional  conditions  which  have  already  been  described 
as  being  unfavourable  to  union  by  the  first  intention,  are  therefore  equally 
unfa voui  able  to  the  closure  of  a wounded  artery,  and  consequently  act  as  pre- 
disposing causes  of  secondary  hmmorrhage.  In  some  cases  of  sejpticcenvia  and 
in  pyannia  the  blood  is  found  to  coagulate  imperfectly,  and  in  these  the 
internal  coagulum  may  be  more  or  less  completely  wanting,  thus  exposing 
the  feeble  granulation-tissue,  closing  the  vessel,  to  the  direct  impulse  of 
blood  from  the  heart.  In  such  cases,  even  if  a clot  of  blood  does  form  at  first 
it  is  liable  to  disintegrate  and  to  be  washed  away. 

In  some  cases  secondary  haemorrhage  appears  to  be  in  part  due  to  the 
forcible  and  excited  addon  of  the  heart  during  the  early  stages  of  traumatic  fever. 
Ihe  patient  is  restless,  and  the  pulse  quick  and  bounding.  In  such  circum- 
stances if  the  bleeding  be  not  too  profuse,  it  sometimes  appears  to  give  relief 
to  the  symptoms, 

Chronic  Bright's  disease , with  increased  arterial  tension  and  hypertrophy  of 
He  heart,  sometmes  acts  as  a predisposing  cause  of  secondary  hemorrhage, 

spare^haMfr0  ^ 7 °CCU1'  ^ pletW  subiecfcs> than  “ those  of  a more 

Local  Causes. — These  may  be  thus  divided  • 

}■  Carnes  dependent  on  the  Lujature—lt  the  ligature  be  composed  of 

coats  and  Z mm,  “ appi'od  m,£lloh  a as  to  cut  through  the*  arterial 
“on  reach  L To  7 7 T "*  excites  inflamma- 

it  h7,  cut  Sfro,  th  1 age  ,ei!1)p"!'a  maintams  the  process  till 

tion  will  d!  ”„T  . VK"f  by  uloerat1011'  Tlle  extent  of  the  inflamma- 
hc  very  fine  ™T'  i ? (,(«M  »P°"  the  size  of  the  ligature.  If  it 
Morl  rtl  be  “L'f  VVrd.E?aS  t0  bC  aImost  »ou.absorbeut,  the  inflanma- 
however  it  be  thiT!7  ,t0  L parts  contact  with  the  thread.  If, 

may  extend  merit  -Ti  soaPc!  111  decomposing  discharges,  the  inflammation 
graLlatim-S”!  “d  ,mtertee  the  proper  development  of  the 

as  soon  as  the  nro  ° °S '7®  f ( '7  ded  'mK'r  and  middle  coats;  consequently, 

“ the  P100®  of  ulceration  has  perforated  the  external  coat,  the  blood 

F F 2 
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bursts  forth.  It  has  long  been  recognized  that  the  finer  the  ligature,  the  more 
safely  does  it  occlude  the  vessel,  provided  it  be  of  sufficient  strength  to  di  vide 
the  inner  and  middle  coats  when  it  is  tightened  The  thicker  the  ligature, 
the  more  irritation  it  causes,  and  the  more  speedily  it  ulcerates  through  the 

external  coat  of  the  artery.  . , 

If  the  ligature  be  absorbable  it  should,  as  before  stated,  give  rise  to  no 

suppuration  in  its  immediate  neighbourhood.  It  may,  however,  fail  to  Fove 
unirritating,  first  if  it  be  improperly  prepared,  and  secondly,  if  it  be  all  owl 
to  come  in  contact  with  decomposing  discharges.  The  absorbable  hgafom» 
present  also  the  danger  of  premature  softening,  in  consequence  of  which  the 
support  of  the  constricted  external  coat  is  taken  away  from  the  soft  new  tissue 
closing  the  vessel,  before  it  is  sufficiently  strong  to  resist  the  blood-pressure 

W1$ ^CausTdmndmt  on  the  mode  of  application  of  the  ligature  — Secondary 
haemorrhage  may  result  from  sloughing  of  the  vessel,  if,  m the  process 
cleaning  it  for  passing  the  ligature,  it  be  too  widely  separated  from  the  sheath. 
On  the  other  hand,  if  the  artery  be  insufficiently  cleaned  and  other  Btr^tures 
as  pieces  of  muscle  or  a neighbouring  nerve,  be  included  m the  fixture  tin 
vessel  is  seldom  safely  occluded;  first,  because  its  coats  are  not  properly  dmded, 
and  secondly,  because  of  the  more  extensive  sloughing  and  u ceration  rat- 
ing from  the  inclusion  of  so  large  a mass  m the  noose  of  the  hgature.  \\  itl. 
absorbable  ligatures  the  dangers  arising  from  imperfect  cleaning  are,  pa  P . 
less  as  the  ligature  does  not  separate  by  ulcerating  through  the  mass  included 
in  its  noose;  but  no  Surgeon  would  on  this  account  relax  his  endeavours  to 
clean  an  artery  perfectly,  even  when  using  an  absorbable  hgature. 

The  wound  of  a collateral  branch  immediately  above  the  hgature,  though 
does  not  perhaps  give  rise  to  troublesome  hemorrhage  at  the  ime  will,  as 
I have  sem,  cause  furious  bleeding  as  the  collateral  circulation  becomes 

GSfc3bl^t  dependent  upon  the  anatomical  conditions  of  an  artery  ai 
liciatured. — The  rush  of  Mood  through  a neighbouring  trunk  or  collateral 
immediately  above  the  ligature  has  been  considered  as  likely  to  interfere  with 
™ormatL  of  the  internal  plug  ; but  too  much  importance  should  not  be 
attached  to  this,  for  Porter  has  tied  the  carotid  successfully  withm  one-eij 
of  an  inch  of  the  brachio-cephalic  artery ; Bellingham  lias  ligatured  the  ex  in  n 
friac  close  to  its  origin  ; and  Aston  Key,  the  subclavian 
a large  branch,  without  secondary  haemorrhage  ensuing.  But, ^although  he 
ligature  may  be  safely  applied  near  a branch  on  its  proximal  side  I hmk . 0* 
the  Presence  of  a collateral  branch  in  close  proximity  to  the  distal  side  of  lie 
ligature— more  especially  if  it  be  one  that  serves  to  carry  on  the  miastonios  ^ 
circulation — will  be  found  to  have  a decided  tendency  to  prevent  the  occl^ 
of  the  distal  end  of  the  artery,  and  thus  to  favour  the  occurrence  o 

^Secondary  haemorrhage  is  more  liable  to  occur  when  an  arteiy  is  tied  in 
its  continuity,  than  when  it  is  completely  dividech  This  is ■prohabty  d ^ 

lh%l0nSit“  °s  divided  “/is  for 
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of  danger,  Abernetky,  and  some  other  Surgeons,  adopted  the  plan  of 
dividing  the  artery  in  every  case  and  tying  the  two  ends;  and  the  practice  has 
lately  been  revived  by  Walsham  at  St.  Bartholomew’s  Hospital.  Bleeding, 
resembling  true  secondary  haemorrhage,  may  occasionally  take  place  some  days 
after  the  artery  is  tied,  when  the  collateral  circulation  is  fully  established, 


from  the  Surgeons 


having  neglected 


to  secure  the  distal  as  well  as  the 


proximal  end. 

4.  Pathological  conditions  of  the  coats  of  the  artery. — Atheroma  and  calcifica- 
tion of  the  coats  of  the  artery  will  often  predispose  to  rapid  ulceration  or 
sloughing  of  the  vessel  in  the  immediate  neighbourhood  of  the  ligature,  which 
consequently  separates  prematurely  : at  the  same  time  repair  takes  place  less 
perfectly  within  the  vessel.  The  danger  is  less  with  absorbable  ligatures, 
which  do  not  necessarily  cut  through  the  outer  coat.  It  has  happened  that 
fatal  secondary  haemorrhage  has  occurred  from  a large  artery,  such  as 
the  femoral,  in  consequence  of  a small  atheromatous  or  calcareous  patch 
having  given  way  immediately  above  the  ligature,  a day  or  two  after  its 
application. 

5.  Unhealthy  processes  occurring  in  the  wound. — These  form  by  far  the  most 
common  and  most  important  causes  of  secondary  haemorrhage.  If  the  end  of 
the  vessel,  instead  of  being  surrounded  by  healthy  granulation-tissue,  is  in 
actual  contact  with  septic  pus,  or  if  the  surface  of  the  wound  be  affected  by 
some  form  of  spreading  gangrenous  inflammation,  as  hospital,  or  spreading 
gangrene  or  erysipelas,  it  is  evident  that  the  processes  of  healthy  repair  cannot 
go  on  in  it.  It  is  by  the  exclusion  of  these  unhealthy  processes  more  than  by 
anything  else  that  secondary  haemorrhage  is  to  be  prevented.  If  the  vessel  is 
solidly  sealed  outside  by  firm  granulation-tissue  at  the  end  of  the  third  or 
fourth  day,  we  may  feel  perfectly  confident  that  the  internal  processes  of 
repair  will  be  safely  accomplished.  This  can  occur  only  if  the  haemorrhage 
has  been  arrested  by  torsion,  or  some  form  of  non-irritating  absorbable 
ligature;  otherwise  suppuration  must  be  kept  up  at  the  injured  part  of  the 
vessel  till  the  ligature  is  cast  off.  It  is  to  be  hoped,  therefore,  that  the  use  of 
absorbable  ligatures  or  torsion,  combined  with  the  modern  improvements  in 
the  treatment,  will  render  secondary  haemorrhage  from  operation-wounds  one 
of  the  rarest  of  surgical  accidents. 

Phenomena,  The  occurrence  of  secondary  haemorrhage  is  usually  some- 
what gradual,  and  not  without  warning.  The  blood  does  not  burst  forth  in  a 
sudden  gush,  but  appears  at  first  in  small  quantity,  oozing  out  of  the  wound 
and  staining  the  dressings  ; it  may  then  cease  to  flow  for  a time,  probably 
from  the  opening  in  the  artery  becoming  plugged  by  a piece  of  clot,  but  it 
breaks  out  again  in  the  course  of  a few  hours,  welling  up  freely  in  the  wound, 
and  either  exhausting  the  patient  by  repeated  losses,  or  else  debilitating  him 
so  that  he  falls  a victim  to  some  secondary  disease,  such  as  pneumonia, 
erysipelas,  or  pyaemia.  In  other  cases  again,  after  a few  warnings,  the  blood 
may  burst  out  in  a gushing  stream  that  quickly  destroys  life. 

• c,  °PP01  tun  i ties  which  I have  had  of  examining  the  state  of  the  vessels  in 
ruth'"-'  CaSCf  sccondaiT  haemorrhage,  lead  me  fully  to  concur  with 

in  if-/10  . ldcrj  ^at  when  haemorrhage  occurs  from  an  artery  ligatured 

j-  f I llmity,  the  blood  in  the  great  majority  of  instances  comes  from  the 
ibp  'rUof C]  110  10m  ^lc  Proxi'mal  side  of  the  wound.  The  greater  tendency  in 
a en  of  the  vessel  to  bleed,  appears  to  arise  partly  from  the  less 
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perfect  occlusion  of  this  portion  of  the  artery,  and  partly  from  its  greater  , 
liability  to  slough,  in  consequence  of  the  ligature  interrupting  its  supply  of 
blood  through  the  vasa  vasorum.  It  is  no  objection  to  this  opinion  that  the 
fatal  haemorrhage  is  often  arterial ; for,  though  it  is  true  that  the  blood  which 
is  carried  to  the  distal  end  is,  for  the  first  few  days  after  the  application  of  a 
ligature,  of  a venous  hue,  yet,  after  the  collateral  circulation  is  once  freely 
established,  it  gradually  assumes  a more  scarlet  tint,  and  at  last  becomes  com- 
pletely arterial. 

Periods  at  which  it  occurs— Secondary  hemorrhage  may  come  on  at  any 
time  from  twenty-four  hours  after  the  operation  to  the  closure  of  the  w ound. 
When  the  separable  silk  ligature  is  used,  it  is  particularly  apt  to  occur 

about  the  period  of  the  separation  of  the  ligature.  _ 

1.  When  hemorrhage  occurs  about  the  time  of  the  separation  of  the  ligahoe, 
it  may  arise  from  any  of  the  causes  already  specified  as  interfering  with  the 
due  formation  of  an  internal  coagulum,  or  that  occasion  ulceration  and 
sloughing  of  the  coats  of  the  vessel.  The  occurrence  of  hemorrhage  at  this 
time  is  often  connected  with  the  rapid  and  full  pulse  accompanying  septic 
traumatic  fever  in  an  otherwise  robust  and  healthy  patient. 

2.  In  some  cases  in  which  the  ligature  has  separated,  but  the  wound  tins 
remained  open,  the  hemorrhage  may  take  place  from  the  cicatrix  m the  artery 
being  too  weak  to  support  the  impulse  of  the  blood.  Continuance  of  he 
open  state  of  the  wound  after  the  separation  of  the  ligature,  is,  most  probably 
dependent  either  upon  the  presence  of  a small  slough  at  the  bottom  of  the 
wound  where  the  noose  of  the  ligature  has  lain,  or  upon  insufficient  drainage  of 
the  long  suppurating  track  left  by  the  ligature.  The  length  of  tune  that 
sometimes  elapses  between  the  separation  of  the  ligature  and  the  occurrence  of 
haemorrhage  is  very  remarkable:  thus,  there  is  in  St  Thomas s Hospital  a 
preparation  of  a carotid  artery,  from  which  secondary  haemorrhage  took  place 
in  the  tenth  week  after  ligature  ; and  South  mentions  a case  of  hgatuie  o tie 
subclavian  in  which  the  thread  separated  on  the  twenty-seventh  day,  the  fatal 
haemorrhage  occurring  in  the  thirteenth  week. 

When  an  absorbable  ligature  is  used,  if  from  any  of  the  causes  before 
mentioned,  it  fails  to  become  absorbed,  secondary  haemorrhage  may  occur  at 
the  same  time  as  with  the  separable  ligature.  It  may,  however,  come  on  a an 
earlier  period,  the  third  or  fourth  day,  from  premature  softening  of  the  catgut, 
if  that  material  be  used.  Experience  has,  however,  shown  that  this  is  a verr 
rare  accident ; and  it  can  scarcely  occur  if  the  gut  be  properly  prepared,  an  i 
it  be  protected  from  the  influence  of  decomposing  discharges. 

The  Treatment  of  Secondary  Hemorrhage  must  be  considered  as  the 
bleeding  takes  place,  1,  from  a Stump  ; and,  2,  from  an  artery  tied  m i s 

C°In.1I1all  cases  of  ligature  of  arteries,  care  should  of  course  be  taken  to 
prevent  this  accident,  if  possible,  by  keeping  the  patient  perfectly  quiet. 
o-ivim'  no  stimulants,  having  the  bowels  kept  open  and  the  secietious  » 
and  avoiding  any  undue  traction  on  the  thread,  itself  if  a separab  e iga 

1,6  When  the  pulse  is  full  and  rapid,  and  when  from  any  cause  the  wound  is 
airnnnratino'  and  so  for  open  that  the  main  vessels  can  be  seen  seveial  day 
after  the  operation  beating  forcibly  at  their  further  ends,  there  is  grea  c ang 
^d^tmorrhage^urring,  and  the  patient  must  be  closely  watched , 
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the  artery  should  bo  digitally  compressed,  and  the  diet  lowered.  In  these 
cases  it  may  sometimes  be  advisable  to  have  recourse  to  venesection. 

In  primary  haemorrhage  the  rule  of  practice  is,  not  to  interfere  by  operation 
if  once  the  bleeding  has  been  arrested  by  other  means.  In  secondary  haemor- 
rhage this  rule  does  not  apply ; but  the  Surgeon  may  proceed  to  adopt  effectual 
means  for  the  preventing  a recurrence  of  the  bleeding  after  the  first  out- 
break, even  though  all  flow  of  blood  have  ceased  when  he  sees  the  patient  ; 
and  he  must  do  so,  and  that  without  delay,  if  the  haemorrhage  have  recurred 
more  than  once.  When  a repetition  of  secondary  haemorrhage  has  taken  place, 
the  patient’s  condition  becomes  most  critical ; the  efforts  of  nature  can  no 
longer  be  relied  on  to  arrest  the  bleeding,  and  the  last  and  fatal  gush  may 
occur  at  any  moment.  Hence  the  Surgeon  must  in  such  circumstances  lose  no 
time  ; there  must  be  no  dallying,  no  hoping  that  the  bleeding  will  not  recur, 
no  resorting  to  temporary  and  inefficient  expedients  ; but  the  case  must  be  at 
once  and  decisively  taken  in  hand.  In  no  circumstances  are  more  coolness 
and  more  surgical  knowledge  required,  than  in  adopting  a decisive  and  im- 
mediate line  of  action  in  a case  of  secondary  haemorrhage.  There  is  no  time 
for  delay,  no  time  for  consultation,  none  for  reference  to  books ; but  the 
Surgeon  must  act  at  once  on  his  own  responsibility. 

The  treatment  of  secondary  haemorrhage  from  a Stump  will  depend  hi 
a great  measure  on  the  degree  of  union  that  has  taken  place  between  the  flaps, 
and  on  the  situation  of  the  stump.  When  the  haemorrhage  occurs  a few  days 
after  amputation,  if  there  be  but  slight  oozing,  elevating  the  part,  applying 
cold,  and  bandaging  it  tightly  with  a roller,  so  as  to  compress  the  flaps,  will 
sometimes  arrest  the  bleeding.  If  it  continue,  however,  or  become  more 
severe,  the  flaps,  which  will  have  been  torn  apart  by  the  effusion  of  blood,  must 
be  separated,  and  the  bleeding  vessels  sought  for  and  tied.  When  the  stump 
is  sloughy,  and  the  tissues  softened,  ligatures  will  not  hold ; in  these  cir- 
cumstances, application  of  the  actual  cautery  to  the  bleeding  points  will 
arrest  the  flow  of  blood.  If  the  oozing  appear  to  be  nearly  general  from  the 
number  of  points,  the  flaps  being  somewhat  spongy,  I have  succeeded  in 
arresting  the  hemorrhage  by  clearing  their  surfaces  thoroughly  of  all  coagula, 
and  then  bringing  them  tightly  together  by  means  of  a roller. 

If  the  hemorrhage  occur  at  a later  period,  after  the  tenth  day,  when 
tolerable  union  has  taken  place,  and  if  it  appear  to  proceed  from  the  principal 
artery  of  the  part,  an  effort  may  be  made  to  arrest  it  by  the  application  of  the 
horse-shoe  tourniquet,  which  will  occasionally  stop  all  further  loss  of  blood  ; 
or,  if  the  union  that  had  taken  place  between  the  flaps  have  been  broken 
through,  the  stump  may  be  fairly  opened  up,  the  coagula  turned  out,  and  the 
deeding  vessel  sought  for  and  tied.  If,  however,  notwithstanding  the  hsemor- 
rhage,  the  union  between  the  flaps  continue  sound  and  firm,  then  the  choice 
les  e ween  tnee  alternatives:  1,  opening  up  the  stump,  clcarin  g away 
coagula,  and  tying  the  bleeding  vessels  at  their  open  mouths  ; 2,  ligaturing  the 
tvimr  ii  C1f  above  the  stump  ; 3,  performing  the  Hunterian  operation,  and 
to  ho  • 1°  \eSiS°  1 'n  the  a distance  from  the  stump.  The  course 

which'  w?i,et  'V  khink,  in  a great  measure  depend  upon  the  stump  with 
the  first  nil ^ < 0 5 bui?’  as  a general  rule,  I prefer  in  these  cases  adopting 

the  »fnnl  Cl  na  ue  placing  a tourniquet  on  the  limb,  passing  the  finger  into 
tumino-  ! ! fat!Ci  break'no  down  all  adhesions,  which  are  often  very  firm  ; 
o u le  mass  of  coagula,  usually  found  distending  the  flaps ; 
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cleaning  these  thoroughly  with  a sponge,  and  then  tying  the  bleeding 
artery.  If  there  be  a difficulty  in  exposing  this,  or  in  clearing  it  so  that  the 
ligature  will  hold,  acupressure  may  be  advantageously  substituted  for  the  liga- 
ture, and  the  effects  of  this  may  be  increased  by  the  continuous  employment  of 
digital  compression  in  the  groin.  Besides  the  main  artery  that  bleeds- — one  of 
the  tibials,  for  instance,  if  it  be  a leg-amputation— there  will  generally  be  very 
free  oozing  from  many  points.  The  more  abundant  of  this  may  be  stopped  by 
a ligature  passed,  if  the  tissues  be  friable,  by  means  of  a nmvus-iieedle  under 
the  vessels ; the  rest  will  cease  on  the  application  of  cold  water  and  on  raising 
the  stump.  The  flaps  may  then  be  brought  together  by  strips  of  plaster  and 
a bandage,  and  will  usually  very  readily  unite. 

Should,  however,  the  stump  be  inflamed,  sloughy,  and  oedematous,  and  more 
particularly  if  it  be  merely  the  foot  or  hand  that  has  been  removed,  then, 
instead  of  opening  it  up,  and  seeking  for  the  bleeding  vessel,  deeply  hidden  in 
infiltrated  tissues,  it  will  be  better  to  tie  the  main  artery  of  the  limb  just 
above  the  flaps,  or  wherever  it  can  be  most  readily  reached.  In  such  cases, 
after  amputation  of  the  foot,  I have  successfully  tied  the  posterior  tibial  low 
down,  just  above  the  malleolus. 

The  third  alternative,  that  of  ligaturing  the  artery  high  above  the  stump, 
should,  I think,  in  the  first  instance,  be  undertaken  in  those  cases  only  where 
the  amputation  has  been  done  close  to  the  trunk,  as  at  the  shoulder- joint, 
or  the  middle  or  upper  part  of  the  thigh,  and  where  consequently  there  is  no 
length  of  limb  to  be  nourished  by  the  artery  that  is  ligatured,  and  where 
opening  up  an  almost  cicatrized  stump  of  very  large  size  would  inflict  a 
greater  shock  upon  the  system,  and  more  subsequent  dangei,  than  the 
deligation  of  an  artery  by  an  independent  operation.  Hence,  although  in  no 
case  of  secondary  hamiorrhage  from  a leg-stump  below  the  knee  would  I 
ligature  the  femoral  in  preference  to  opening  up  the  flaps  and  securing 
the  vessels  in  them,  if  this  were  practicable,  yet  in  secondaiy  hamionhage 
after  amputation  of  the  thigh,  the  case  might  be  different ; heie,  if 
S'ood  union  had  already  taken  place,  and  the  stump  were  not  distended  b} 
ooagula,  the  main  artery  might  be  tied.  In  such  cases  it  is  clearly  useless  to 
ligature  the  superficial  femoral,  as  the  haemorrhage  may  proceed  from  some  of 
the  branches  of  the  profunda.  Ligature  of  the  common  femoral,  although  at 
one  time  considered  an  unsafe  operation,  has  recently  been  frequently  pei- 
formed  with  success,  and  might  be  done  under  these  circumstances,  although 
I have  myself  usually  preferred  to  tie  the  external  iliac  just  above  Poupart  s 
ligament.  In  disarticulation  of  the  arm  at  the  shoulder-joint,  the  subclavian 
artery  must  be  tied,  either  above  or  just  below  the  clavicle. 

In  any  case,  ligature  of  the  main  artery  of  the  limb  becomes  the  only 
and  the  last  resource,  when,  in  consequence  of  the  softened,  inflamed,  infil- 
trated or  sloughy  state  of  the  tissues  the  Surgeon  is  unable  to  secuie  the 
bleeding  vessels  in  the  stump  itself,  the  ligatures  cutting  through  the  dis- 
organized coats  of  the  vessels.  _ . , , 

2.  When  the  haemorrhage  occurs  after  a ligature  has  been  applied  to  tfic 
Continuity  of  tlie  Vessel,  whether  for  injury  or  disease,  pressure  must 
first  be  tried.  With  this  view  the  wound  should  be  plugged,  and  a graduated 
compress  should  be  very  firmly  and  carefully  applied  by  means  of  a 
niciuet  over  the  point  from  which  the  blood  proceeds  ; in  this  way  theblee  0 
may  occasionally  be  stopped.  Not  unfrequently,  however,  this  will  prove 
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ineffectual,  the  bleeding  recurring  from  underneath.  When  this  is  the  case, 
what  should  the  Surgeon  do  ? He  may  re-apply  the  compress  once  more  with 
great  care,  after  clearing  away  coagula,  and  drying  the  parts  thoroughly  ; hut 
should  it  again  fail  in  arresting  the  bleeding,  it  is  useless  to  trust  to  it  further, 
as  the  haemorrhage  will  certainly  recur,  and  valuable  time  and  much  blood  will 
be  lost  in  these  fruitless  attempts  at  checking  it.  In  such  a case  as  this,  the 
Surgeon  must  clearly  and  decidedly  determine  on  the  course  to  be  pursued,  as 
there  is  but  “little  time  for  reflection  or  consultation,  and  none  for  referring 
to  authorities.” 

If  the  artery  be  situated  on  the  trunk,  as  the  subclavian,  carotid,  or  one  of 
the  iliacs,  there  is  nothing  to  be  done  but  to  trust  to  the  plugging  of  the 
wound  ; and  in  the  great  majority  of  these  cases  the  patient  will  die  exhausted 
by  repeated  haemorrhage. 

When  the  artery  is  situated  in  one  of  the  limbs,  more  efficient  procedures 
may  be  employed.  If  it  be  one  of  the  arteries  of  the  upper  extremity, 
the  wound  should  be  opened  up,  and  an  attempt  made  again  to  tie  both 
ends  of  the  vessel  in  this  ; should  this  fail,  or  not  be  practicable,  the  artery 
must  be  deligated  at  a higher  point  than  that  at  which  it  had  been  previously 
tied ; should  the  haemorrhage  continue,  or  recur,  amputation  is  the  only 
resource  left. 

In  the  lower  extremity,  the  treatment  of  secondary  haemorrhage  occurring 
after  ligature  is  replete  with  difficulty.  Here  I believe  it  to  be  useless  to  tie 
the  artery  at  a higher  point  than  that  to  which  the  ligature  has  been  already 
applied,  as  gangrene  is  very  apt  to  follow  this  double  ligature  of  the  arteries 
of  the  lower  extremity  : at  least,  in  the  two  or  three  cases  that  I have  seen  in 
which  lecoiuse  has  been  had  to  this  practice,  mortification  of  the  limb  has 
ensued  ; and  in  all  the  reported  cases  with  which  I am  acquainted,  a similar 
lesult  has  occurred.  The  treatment  should  vary  according  as  we  have  the 
femoial  artery  or  one  of  the  tibials  to  deal  with.  If  the  htemorrhage  proceed 
from  the  femoral,  I should  be  disposed  to  cut  down  on  the  bleeding  part  of  the 
vessel,  treating  it  as  a wounded  artery,  and  applying  a ligature  above  and 
below  the  part  already  deligated  ; this  operation  would,  however,  necessarily 
be  fraught  with  difficulty.  Should  it  be  impracticable,  or  not  succeed  in 
checking  the  haemorrhage,  we  should  best  consult  the  safety  of  the  patient  by 
amputating  at  once  on  a level  with  or  above  the  ligature.  Although  this  is 
an  extreme  measure,  it  is  infinitely  preferable  to  allowing  him  to  run  the  risk 
of  the  supervention  of  gangrene,  which  wifi  require  removal  of  the  limb  under 
less  favourable  conditions.  If  the  secondary  hemorrhage  proceed  from  one 
of  the  tffiials,  it  would  be  next  to  useless  to  adopt  either  of  the  preceding 

be  n™VeS'  nIf  Wt  llfat1ured  the  suPerficial  floral,  the  bleeding  would  not 
bJ—7  c“?trolled>  .or’ lf  lfc  were>  gangrene  of  the  limb  would  in  all  pro- 
Str  ,?11®  ar?  but  vejy  few  cases  on  record  in  which  this  practice 
however  HVrnT^  rVi*011  n^01'tldca^on  occurring.  In  a few  rare  instances, 
it  has  alsobf!re  ^i^r  ?,0Phteal  has’  ln  such  circumstances,  succeeded : but 
its  success  is  ^UC1\  ^ aded’  rendering  secondary  amputation  necessary;  so 
situated  is  so  m-  ™atter  of  chance.  The  depth  at  which  the  tibials  are 
and  attemnt  i?  ^'i  V ‘1-  Wou  d be  ^0Pc^eS8  to  search  for  011c  of  these  vessels 

ilmSTouna  ttZ  at.th°  *“"»  ? a **  **&•  *****  and 
tate  the  W ni™  A SU°P  cllcmnstances,  therefore,  I think  we  should  ampu- 
the  leg  above  the  seat  of  wound.  This  is  truly  a severe  measure  ; but 
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the  only  other  alternative  that  has,  to  my  knowledge,  ever  succeeded,  is 
lio-ature  of  the  popliteal ; and  as  that,  as  already  stated,  has  frequently  failed, 

I 'think  that,  as  a rule,  we  should  best  consult  the  safety  of  the  patient  by  the 
removal  of  the  limb  at  once. 

If  the  haemorrhage  occur  from  a wounded  artery  to  which  ligatures  have 
already  been  applied  above  and  below  the  seat  of  wound,  the  same  treatment 
must  be  adopted  as  in  those  cases  in  which  the  bleeding  takes  place  from  a 
vessel  tied  in  its  continuity. 

Gangrene  following  Ligature. — After  the  ligature  of  the  main  artery  of 
a limb,  the  collateral  circulation  is,  under  all  ordinary  circumstances,  sufficient 
to  maintain  the  vitality  of  the  part  supplied  by  the  delegated  vessel.  In  some 
cases,  however,  it  happens  that  the  condition  of  the  circulation  in  the  parts 
below  the  ligature  is  not  compatible  with  their  life. 

The  Period  of  Supervention  of  gangrene  of  the  limb  extends  over  the  first 
three  or  four  weeks  after  the  ligature  of  the  vessel.  It  seldom  sets  in  before 
the  third  day,  but  most  frequently  happens  before  the  tenth. 

Causes. — The  causes  influencing  the  occurrence  of  gangrene  in  this  way  are 
the  Age  of  the  Patient,  the  Seat  of  the  Operation,  and  various  Conditions  m 

which  the  limb  may  afterwards  be  placed. 

The  influence  of  age  is  not,  however,  so  marked  as  might  a priori  be  sup- 
posed ; for,  although  there  can  be  no  doubt  that  there  is  a less  accommo- 
dating power  in  the  arterial  system  at  an  advanced  period  of  life  to  varying 
quantities  of  blood,  and  that  there  would  be  greater  difficulty  m main- 
taining the  vitality  of  a limb  after  ligature  of  its  artery  m a man  of  sixty 
than  ill  one  of  twenty-five  ; yet  I find  that,  of  thirty  cases  in  which  gangrene 
of  the  lower  extremity  followed  the  ligature  either  of  the  external  iliac  or 
femoral  arteries,  the  average  age  of  the  patient  was  thirty-five  years,  as  near  y 
as  possible  the  mean  age  at  which  these  operations,  accoidmg  o i oniss 
Tables,  are  generally  performed.  Of  these  cases  of  gangrene  two  occurred  m 
persons  under  twenty  years  of  age,  eleven  between  twenty  and  thnty,  eig 

between  thirty  and  forty,  and  nine  above  forty. 

The  seat  of  the  operation  influences  greatly  the  liability  to  gangiene,  which  , 
much  more  frequent  after  the  ligature  of  the  arteries  m the  lower  than  m t 

^Besides  these  predisposing  causes,  gangrene  after  ligature  may  be  duectly 
occasioned  by  a deficient  supply  of  arterial  blood.  In  some  cases * this  may  ar  e 
from  the  collateral  vessels  being  unable,  m consequence  of  the  ryidtfy ^of Aherr 
coats,  to  accommodate  themselves  to  the  increased  quantity  of  blood  whic 
theyare  required  to  transmit;  or  they  may  be  compiled  in  sudiawayby 
extravasation  as  to  be  materially  lessened  in  their  capacity  In  other  instance, 
again,  the  existence  of  cardiac  disease  may  interfere  with  the  proper  supply  of 

'^Grcat  foss  \f  blood , either  in  consequence  of  secondary  hemorrhage  or  m any 
othei  way,  before  or  after  the  application  of  the  ligature  is  often  folded  by 
o-wueiw  and  is  almost  certain  to  be  attended  by  this  result  if  a second  ly 
have  S applied  to  a higher  point  in  the  lower  extremity.  That  a dimmut  n 
ta  thc  quantity  of  blood  circulating  in  the  system  may  under  the  most  ftaour 
able  circumstances,  become  a cause  of  gangrene  after  the  ligature  o a 111.1  . . j 

L nustrated  by  the  statement  of  Hodgson  that,  soon  after  the  mtroduetiou  ot 
tlf  "to  operation  into  Paris,  it  was  the  custom  to  employ  repeated 


GANGRENE  AFTER  LIGATURE. 


443 


venesection  in  the  cases  operated  on ; the  consequence  of  which  was,  that 

mortification  was  of  frequent  occurrence. 

A more  common  cause  of  gangrene  is  the  difficulty  experienced  by  the  venous 
blood  in  its  return  from  the  limb.  This  difficulty  always  exists  even  when  no 
mechanical  obstacle  impedes  the  return,  being  dependent  on  the  want  of  a 
proper  vis  a tergo  to  drive  on  the  blood.  The  propulsive  force  of  the  heart, 
the  main  agent  in  the  venous  circulation,  is  largely  expended  in  driving  the 
blood  through  the  narrow  and  circuitous  channels  of  the  anastomosing  vessels. 
This  difficulty  to  the  onward  passage  of  the  venous  blood  may,  if  there  exist 
any  cause  of  obstruction  in  the  larger  venous  trunks,  be  readily  increased  to 
such  an  extent  as  to  arrest  the  circulation,  and  so  cause  the  limb  to  mortify. 
This  mechanical  obstacle  may  be  dependent  upon  the  occlusion  of  the  vein  by 
thrombosis  occurring  within  it  opposite  the  ligature,  by  its  transfixion  with 
the  aneurism-needle,  or  by  its  accidental  wound  with  the  knife  in  exposing  the 
artery.  When  such  an  injury,  followed  by  inflammation,  is  inflicted  on  a vein, 
which,  like  the  femoral,  returns  the  great  mass  of  blood  from  a limb,  gangrene 
is  almost  inevitable. 

The  supervention  of  erysipelas  in  the  limb  after  the  application  of  a 
ligature,  though  fortunately  not  of  very  frequent  occurrence,  is  a source  of 
considerable  danger,  being  very  apt  to  give  rise  to  gangrene  by  the  tension  of 
the  parts  obstructing  the  anastomosing  circulation.  I have  on  two  occasions 
seen  gangrene  of  the  fingers,  from  this  cause,  follow  ligature  of  the  vessels  of 
the  fore-arm. 

Abstraction  of  heat  from  the  limb,  either  directly  by  the  application  of 
cold,  or  indirectly  by  the  neglect  of  sufficient  precaution  to  keep  up  the  tem- 
perature of  the  part,  often  occasions  gangrene  : thus  Sir  A.  Cooper  saw  mortifi- 
cation follow  the  application  of  cold  lead-lotion  to  a limb  in  ‘which  the  femoral 
artery  had  been  tied  ; and  Hodgson  witnessed  the  same  result  when  the  opera- 
tion was  performed  at  an  inclement  season  of  the  year. 

The  incautious  application  of  heat  may,  by  overstimulating  the  returning 
circulation  of  the  limb,  especially  about  the  period  when  the  rising  tempera- 
ture is  an  indication  of  distension  of  the  capillary  vessels,  occasion  mortifi- 
cation. In  this  way  the  application  of  hot  bricks  and  bottles  to  the  feet  has 
given  rise  to  sloughing ; and  Liston  was  compelled  to  amputate  the  thigh  after 
ligature  of  the  femoral  artery,  for  gangrene  induced  by  fomenting  the  limb 
with  hot  water. 

The  application  of  a bandage , even  though  very  cautiously  made,  is  apt  to 
induce  sloughing  and  gangrene.  I have  seen  this  happen  when  a roller  was 
applied  to  the  leg  after  ligature  of  the  femoral  artery,  with  a view  to  removing 
the  oedema. 

Character.— The  gangrene  from  ligature  of  an  artery  is  almost  invariably 
of  the  moist  kind,  as  it  usually  arises  from  diminished  vis  a tergo  and  conse- 
quent stagnation  of  blood.  The  limb  first  becomes  oedematous  ; vesications 
theu  form ; and  the  skin  assmnes  a purplish  or  greenish-black  tint,  rapidly 
extending  up  to  the  seat  of  operation.  In  some  cases,  though  they  are  rare, 
“7 e.  qualification  of  the  limb  comes  on  ; the  skin  assuming  a dull 
ye  owisi-white  hue,  mottled  by  streaks  that  correspond  to  the  veins,  and 
iccom i ng  ry,  horny,  and  shrivelled,  about  the  extensor  tendons  of  the  instep, 
m.  reqmeqt-  Much  may  be  done  with  the  view  of  preventing  gangrene. 

us,  ie  imb  should  be  slightly  elevated,  wrapped  up  loosely  in  cotton- 
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wadding,  and  laid  on  its  outer  side  after  the  operation.  If  the  weather  be 
cold,  hot-water  bottles  may  be  put  into  the  bed,  but  not  in  contact  with  the 
limb.  Should  there  be  any  appearance  of  stagnation  of  venous  blood,  the  plan 
recommended  by  Guthrie  of  employing  continuous  and  methodical  friction  in 
a direction  upwards  for  twenty-four  hours,  so  as  to  keep  the  superficial  veins 
emptied,  may  be  practised.  _ 

When  mortification  has  fairly  set  in;  amputation  of  the  limb  should  be  per- 
formed at  once  as  the  only  chance  of  saving  life,  in  all  those  cases  in  which  the 
patient’s  constitutional  powers  are  sufficiently  strong  to  enable  him  to  bear  the 
shock  of  the  operation.  The  limb  should  be  removed  at  the  seat  of  the  oiigmal 
wound,  or  opposite  the  point  at  which  the  artery  has  been  tied.  In  those  cases, 
however,  in  which  the  gangrene  follows  injury  of  the  femoral  artery  just  below 
Poupart’s  ligament,  Guthrie  advises  that  the  amputation  shoidd  be  done  below 
the  knee,  where  the  gangrene  usually  stops  for  a time.  If  the  gangrene  spread, 
with  oedema  or  serous  infiltration  of  the  limb,  the  amputation  should  be  done 
high  up— at  the  shoulder-joint,  or  in  the  upper  third  of  the  thigh.  In  these 
cases  a large  number  of  vessels  usually  require  ligature,  having  been  enlarged 
by  the  collateral  circulation. 


VARIETIES  OF  TRAUMATIC  ANEURISM. 
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TRAUMATIC  ANEURISM  AND  ARTERIO-VENOUS  WOUNDS. 


TRAUMATIC  ANEURISM. 


We  have  hitherto  discussed  the  treatment  of  an  injured  artery  having  an 
open  wound  communicating  with  it.  It  often  happens,  however,  that  the  case 
is  not  so  simple  as  that  which  has  been  described,  but  that,  in  addition  to  the 
wound  in  the  vessel,  there  is  subcutaneous  extravasation  of  blood,  with  more  or 
less  pulsation,  thrill,  and  bruit,  from  the  projection  into  it  of  blood  from  the 
wounded  vessel.  This  extravasation  constitutes  a Traumatic  Aneurism,  and 
may  arise  in  three  ways.  1.  There  maybe  an  oblique  or  indirect  puncture  into 
the  artery,  the  blood  furnished  by  which  partly  escapes  from  the  wound,  partly 
extravasates  itself  into  the  tissues  around  the  vessel.  2.  The  puncture  in  the 
integuments  may  have  been  closed  by  plaster  or  bandage  ; and  then  no  blood 
escaping  externally,  although  the  wound  in  the  artery  continues  patent,  the 
blood  is  forced  out  into  the  substance  of  the  limb  or  part.  3.  There  may  have 
been  no  external  wound,  but  the  artery  may  have  been  punctured  or  torn 
across  subcutaneously,  by  the  fragments  of  a fractured  bone,  by  a violent  strain 
or  twist  of  the  limb,  by  the  injury  inflicted  in  a dislocation,  or  by  the  Surgeon 
in  his  efforts  to  reduce  it. 

These  traumatic  aneurisms,  in  whatever  way  arising,  are  of  two  kinds,  the 
Diffused  and  the  Circumscribed. 

Diffused  Traumatic  Aneurism.— This  consists  of  an  effusion  of  blood 
poured  out  by  a wounded  or  ruptured  artery  with  which  it  communicates  ; 
limited  in  extent  by  the  resistance  of  surrounding  parts,  and  partially  co- 
agulating in  the  meshes  of  the  areolar  tissue.  It  has  no  sac  ; and  its  ill- 
defined  boundary,  composed  partly  of  coaguliun,  partly  of  inflammatory 
exudation  from  the  tissues  into  which  the  blood  is  poured  out,  has  a 
constant  tendency  to  extend  under  the  pressure  of  the  fluid  blood,  which 
continues  to  be  projected  into  the  centre  of  the  tumour. 

This  form  of  traumatic  aneurism  is  indicated  by  a subcutaneous,  soft,  and 
semi-fluctuating  tumour,  often  of  very  considerable  size.  If  the  communica- 
tion lie  large  the  tumour  increases  rapidly  in  size,  and  this  gives  rise  to  the 
most  intense  pain.  At  first  the  skin  covering  it  is  of  its  natural  colour,  but 
it  gradually  becomes  bluish,  and  is  thinned  by  the  pressure  to  which  it  is 
subjected.  If  the  wound  in  the  vessel  be  rather  large,  there  will  be  a 
distinct  pulsation  in  the  tumour  synchronous  with  the  systole  of  the  heart, 
accompanied  by  a thrilling,  pulling,  or  jarring  sensation,  and  often  a distinct 
ana  loud  bruit.  In  other  cases,  if  the  injured  artery  be  small,  or  if  the  wound 
jU  ! 0 ’ iflue>  and  of  limited  size,  there  may  be  no  distinct  pulsation  or 

. rm  10  kmnour  being  either  indolent  and  semi-fluctuating,  or  having  an 
mpu  sc  communicated  to  it  by  the  subjacent  artery.  In  those  cases  also  in 
w lie  e artery  is  torn  completely  across,  or  in  which  the  effused  blood  co- 
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ao-ulates  very  rapidly,  the  ordinary  ancurismal  bruit  and  pulsation  may  be  very  , 
obscure  or  ciuite  absent.  In  such  cases,  the  diagnosis  is  often  extremely 
difficult.  From  the  redness  of  the  skin,  the  oedema  of  the  subcutaneous 
tissue  the  rapid  formation  of  the  tumour,  and  the  acute  pain,  a diffused 
traumatic  aneurism  closely  resembles  an  acute  abscess,  and  many  cases  are  on 
record  in  which  an  incision  has  been  made  into  it  under  this  supposition.  I lie 
true  nature  and  gravity  of  the  tumour  may  usually  be  recognized  by  observing 
that  the  pulse  in  the  arteries  at  a lower  point  is  absent,  that  there  is  great 
oedema  of  the  limb  from  pressure  on  the  veins  accompanying  the  artery,  and 
that  the  tumour  is  situated  in  the  line  of  one  of  the  main  arterial  trun  ss.  e 
immediate  relief  experienced  by  the  patient  when  the  mam  trunk  above  the 
tumour  is  compressed  may  in  some  cases  aid  m the  diagnosis,  but  too  much 
reliance  must  not  be  placed  upon  this,  as  the  pain  of  an  acute  abscess  may  pe 
to  some  extent  relieved  in  the  same  way.  In  cases  m which  the  diagnosis 
cannot  be  otherwise  made  the  aspirator  may  be  used.  If  pure  blood  is  with- 
drawn in  large  quantities,  the  diagnosis  of  aneurism  would  be  confirmed , if 
only  a few  d?ops  of  blood  escaped  it  would  be  uncertain,  as  these  might  come 
from  the  inflamed  tissues  round  an  abscess  ; if  pus  mixed  with  blood  appeared 
in  the  syringe  it  might  still  be  an  aneurism  if  the  tumour  had  existed  any  length 
of  time  ^s  suppuration  might  be  taking  place  round  the  extravasated  blood. 

These  tumours,  if  left  to  themselves,  rarely  undergo  spontaneous  cine,  out 
they  either  increase  in  size  until  the  integument  covering  them  sloughs  and 
ruptures  or  the  external  wound,  which  has  been  temporarily  plugged  by  coa^- 
lnm  enves  way  • or  else  they  inflame  and  suppurate,  pointing  at  last  like  an 

the  flow  through  the  ^-^epr^ure  on  the  ™ns  ^73^“ 
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difference  being1  that,  in  the  case  of  the  dtotad  — £«£ 
tnre  in  ^ not  to  he  misled  by  the  term 

subcutaneous  laceration,  ay  mHiolo"ical  aneurism  the  blood  is  con- 

management  of  aneurism  proper.  I t 1-  » ‘ js  essential  for  the  process 

tained  wffhin  a sac,  which iherc  is  L sac, 
of  cure  of  the  disease.  I i „ S1C  js  necessary  cannot 

properly  speaking ; and  hence  those  changes  ' ■ ^ ^ Hnnteriim 

take  place.  I doubt  whether  there  is  a ■ ease^  ^ ^ MDsidemtion,  has 

death  to  the  patient,  and  in  grievous  disappo.nt- 
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practice.  The  bleeding-  is  often  profuse  ; the  cavity  that  is  laid  open  is  large, 
ragged,  and  partially  filled  with  coagula  ; it  is  often  with  much  difficulty  that 
the  artery  is  found  under  cover  of  these,  and  in  the  midst  of  infiltrated  and 
disorganized  tissues  ; and  when  it  is  found,  it  is  not  always  easy  to  get  a 
ligature  to  hold.  It  will  bo  convenient  to  divide  the  operation  into  two 
stages: — 1.  Exposing  the  artery  ; 2.  Passing  the  ligature. 

First  Stage. — The  limb  should  he  rendered  bloodless  and  an  india-rubber 
tourniquet  applied,  whenever  this  is  possible.  If  the  artery  can  be  so  com- 
manded, the  diffused  aneurism  may  be  at  once  laid  open  freely  ; but  if  not, 
the  Surgeon  must  proceed  more  cautiously.  He  must  make  a small  aperture 
in  the  most  prominent  part  of  the  tumour,  and  introduce  two  of  the  fingers  of 
the  left  hand  so  as  to  plug  the  wound  in  the  integuments,  and  prevent  the 
escape  of  blood,  at  the  same  time  feeling  for  the  opening  in  the  artery, 
and  pressing  his  finger  well  upon  this.  Having  ascertained  that  he  controls 
the  vessel  thoroughly  by  the  pressure  of  his  left  index-  and  middle  fingers,  he 
may  proceed  to  slit  open  freely  the  wound  in  the  integuments,  and  clear  the 
clots  and  blood  thoroughly  out  of  the  aneurismal  tumour. 

Second  Stage.— The  Surgeon  will  now  have  exposed  the  deep  part  of  the 
aneurismal  cavity.  The  artery  must  next  be  cleaned  for  the  application  of  the 
ligature.  If  the  artery  be  commanded  above  by  an  elastic  tourniquet  the 
Surgeon  carefully  searches  for  the  opening  in  the  vessel.  If  he  cannot  find  it 
the  elastic  tourniquet  must  be  removed  and  the  artery  controlled  either  by  a 
screw  tourniquet  or  by  the  fingers  of  an  assistant.  The  opening  can  then  be 
readily  found  by  allowing  a jet  of  blood  to  escape.  Having  found  the  opening 
he  can  proceed  to  clean  the  artery.  This  may  best  be  done  by  passing  a steel 
probe,  or,  what  is  better,  a full-sized  bougie  or  sound,  into  the  open  wound 
in  the  artery  so  as  to  distend  the  vessel,  dissecting  down  on  each  side  of  this 
through  the  posterior  wall  of  the  sac,  and  then  passing  the  ligature  in  the 
usual  way.  But  if  the  vessel  be  so  near  the  centre  of  the  circulation  that  it 
cannot  be  efficiently  commanded,  then  the  difficulties  become  far  oTeater 
Under  these  circumstances  the  Surgeon  must,  if  possible,  replace  the  finder 
with  which  he  is  closing  the  wound  in  the  artery  by  that  of  an  assistant, "so 
that  he  may  have  both  hands  free  to  clean  the  artery.  The  change  must  be  made 
instantaneously  to  avoid  loss  of  blood.  If,  however,  he  cannot  do  this  he 
must  while  keeping  the  fore-finger  of  his  left  hand  firmly  pressed  on  the  open 
wound,  endeavour,  by  scratching  through  the  tissues  above  it,  to  expose  the 
aiteiy  sufficiently  to  make  a dip  with  the  needle  around  it,  and  thus  to  secure 
it.  Ihis  part  of  the  operation  is  by  far  the  most  difficult  in  such  cases  on 
account  of  the  infiltration  of  the  parts  and  the  thickening  of  the  structures 
pieventmg  the  artery  from  being  readily  distinguished  and  easily  cleared. 

The  application  of  a ligature  to  the  distal  end  of  the  vessel  if  it  be  com 
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blood  is  Per  mpsm  the  Auction  of  an  old  dislocation  ; 

extia.asated  into  the  adjoining  tissues  * and,  if  there  be  an  external 
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aperture,  this  cicatrizes.  The  blood  that  is  extravasated  becomes  surrounded 
and  limited  by  inflammatory  exudation.  This  may  be  followed  by  the  gradual 
development  of  fibrous  tissue,  as  in  the  process  of  the  formation  of  a scar. 
There  is  thus  formed  a distinct  fibrous  sac,  the  tissue  of  which,  although  suffi- 
ciently firm  to  prevent  any  diffusion  of  the  blood,  is  not  strong  enough  to 
resist  the  distending  force  of  the  heart ; it  consequently  slowly  yields,  and  the 
tumour  increases  in  size.  The  yielding  of  the  sac  is  not  a process  of  simple 
stretching,  for  it  does  not' become  proportionally  thinner  as  it  increases  in  size ; 
it  is  accompanied  by  a constant  growth  of  new  fibrous  tissue.  As  the  aneurism 
increases,  however,  and  produces  more  and  more  irritation  by  its  pressure,  and 
consequent  inflammation  of  the  surrounding  parts,  the  growth  of  the  fibrous 
tissue  is  less  perfect,  and  finally  becoming  too  soft  to  withstand  the  pressure  of 
the  blood,  the  sac  may  rupture  and  the  aneurism  become  diffused.  The  sac  is 
externally  adherent  [to  the  surrounding  parts,  internally  it  is  soon  lined  by 
layers  of  fibrine  deposited  from  the  blood  that  passes  through  it.  This 
tumour,  usually  of  moderate  size,  and  of  tolerably  firm  consistence,  pulsates 
synchronously  with  the  beat  of  the  heart,  and  has  a distinct  bruit,  both  of 
which  cease  when  the  artery  leading  to  it  is  compressed.  This  form  of  cir- 
cumscribed traumatic  aneurism  most  commonly  occurs  from  punctured  wounds 
of  small  arteries,  as  the  temporal,  plantar,  palmar,  radial,  and  ulnar. 

The  Treatment  to  be  adopted  depends  upon  the  size  and  situation  of  the 

artery  with  which  the  tumour  is  connected.  If 
the  artery  be  small,  and  so  situated  that  it  can  be 
opened  without  much  subsequent  inconvenience  to 
the  patient,  as  on  the  temple  or  in  the  fore-ann,  it 
should  be  laid  open,  the  coagula  turned  out,  and 
the  vessel  ligatured  above  and  below  the  wound  in 
it.  If  the  tumour  be  so  situated,  as  in  the  palm, 
that  it  would  be  difficult  and  hazardous  to  the  in- 
tegrity of  the  patient’s  hand  to  lay  it  open,  the 
Hunterian  operation  for  aneurism  should  be  per- 
formed, as  was  successfully  done  in  a case  (Fig.  161) 
in  which  the  brachial  was  ligatured  for  an  aneurism 
of  this  kind  in  the  ball  of  the  thumb,  following 
serious  injury  to  the  hand  from  a powder-flask  ex- 
plosion. When  it  is  connected  with  the  superficial 
palmar  arch  I have,  however,  successfully  adopted 
the  old  operation  of  laying  the  tumour  open, 
Explosion.  taking  out  coagula,  and  ligaturing  the  artery  at 

the  seat  of  injury. 

It  is  but  rarely  that  this  form  of  traumatic  aneurism  is  connected  with  a 
large  artery ; when  it  is,  the  vessel  may  be  ligatured  above,  but  close  to  the 
sac,  in  the  same  way  as  in  the  next  variety.  If  this  form  of  traumatic  aneurism 
have  increased  greatly  in  bulk,  so  that  the  skin  becomes  thin  and  discoloured, 
or  if  inflammation  ensue,  and  symptoms  of  impending  suppuration  take  place 
around  it,  then  it  would  be  useless  to  ligature  the  artery  above  the  tumour,  as 
this  would  certainly  give  way,  and  secondary  hmmorrhage  follow.  Here  the 
proper  course  is  to  lay  open  the  sac,  turn  out  the  contents,  and  tie  the  artery 
above  and  below  the  part  that  is  wounded. 

2.  The  next  form  of  circumscribed  traumatic  aneurism  is  of  rare  occurrence, 
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and  arises  usually  from  a small  puncture  in  a large  artery,  as  the  axillary  or 
the  carotid.  The  vessel  bleeds  freely ; but,  the  haemorrhage  being  arrested  by 
pressure,  the  external  wound  and  that  in  the  artery  close.  The  cicatrix  in  the 
artery  gradually  yields,  forming,  at  the  end  of  weeks  or  months,  a tumour 
which  enlarges,  dilates,  and  pulsates  eccentrically,  with  distinct  bruit,  having 
all  the  symptoms  that  characterize  an  aneurism  from  disease,  and  having  a sac 
continuous  with  the  outer  coat  and  sheath  of  the  vessel.  It  is  at  first  soft  and 
compressible  on  being  squeezed,  but  becomes  harder  and  firmer,  and  cannot  be 
so  lessened  after  a time.  It  consists  of  a distinct  circumscribed  sac,  formed 
by  the  yielding  of  the  cicatrix  in  the  external  coat  and  sheath  of  the  artery,  no 
blood  being  effused  into  the  surrounding  tissues. 

The  Treatment  will  vary  according  to  the  size  of  the  tumour.  If  this  be 
small  or  but  moderate  in  size,  it  consists  in  the  ligature  or  compression  of  the 
artery  leading  to  the  sac,  in  accordance  with  the  principles  that  guide  us  in 
the  treatment  of  aneurism  from  disease  ; though,  from  the  healthy  state  of  the 
coats  of  the  vessel,  the  artery  may  be  ligatured  as  near  as  possible  to  the  sac. 

As  there  is  a distinct  cyst  or  sac  in  these  circumscribed  aneurisms,  the 
changes  that  will  be  described  in  the  chapter  on  the  Treatment  of  Aneurisms 
in  general  take  place  ; the  tumour  gradually  becoming  consolidated,  and 
eventually  absorbed.  Should,  however,  the  aneurism  have  attained  an  enor- 
mous magnitude,  or  should  it,  from  being  circumscribed,  have  become  diffused 
by  the  rupture  of  the  sac,  then  the  tumour  must  be  laid  freely  open,  the 
coagula  turned  out,  and  the  artery  ligatured  as  in  the  ordinary  diffused 
aneurism. 

ARTERIO-VENOUS  WOUNDS. 

A wound  in  an  artery  may  communicate  with  a corresponding  one  in  a 
contiguous  vein,  giving  rise  to  two  distinct  forms  of  disease — Aneurismal 
Vcirix  and  Varicose  Aneurism.  These  preternatural  communications,  which 
were  first  noticed  and  accurately  described  by  W.  Hunter,  were  common 
formerly  at  the  bend  of  the  arm,  as  a consequence  of  the  puncture  of  the 
brachial  artery  in  bleeding  ; but  they  have  been  met  with  in  every  part  of  the 
body  in  which  an  artery  and  vein  lie  in  close  juxtaposition,  having  been  found 
occurring  as  a consequence  of  wounds  of  the  subclavian,  radial,  carotid,  temporal, 
iliac,  femoral,  popliteal,  and  tibial  arteries.  The  two  forms  of  disease  to  which 
the  preternatural  communication  between  ai'tei’ies  and  veins  gives  rise,  differ 
so  completely  in  their  nature,  symptoms,  effects,  and  treatment,  that  separate 
consideration  of  each  is  required. 

Aneurismal  Yarix  results  when,  a contiguous  artery  and  vein  having  been 
perforated,  adhesion  takes  place  between  the  two  vessels  at  the  seat  of  injury, 
the  communication  between  them  continuing  pervious,  and  a portion  of  the 
arterial  blood  being  projected  directly  into  the  vein  at  each  beat  of  the  pulse. 

pposite  to  the  aperture  of  communication  between  the  two  vessels,  which  is 
a ways  lounded  and  smooth,  the  vein  will  be  found  to  be  dilated  into  a 
usi  orm  pouch,  with  thickened  coats.  The  veins  of  the  part  generally  are 
consi  eiaily  enlarged,  somewhat  nodulated,  tortuous,  and  thickened.  The 
‘ eiy  a xove  the  wound  is  dilated  ; below,  it  is  usually  somewhat  contracted, 
nrfprf  °1°^ca\  conditions  are  evidently  due  to  a certaiu  quantity  of  the 
j it a ,^°0(;  filing  its  way  into  the  vein,  distending  and  irritating  it 
the  urterCSSU1  ^ *CSS  consc(iuently  being  conveyed  by  the  lower  portion  of 
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The  Symptoms  consist  of  a tumour  at  the  scat  of  injury,  which  can  he 
emptied  by  pressure  upon  the  artery  leading  to  it,  or  by  compressing  its  walls. 
If  subcutaneous,  this  tumour  is  of  a blue  or  purple  colour,  of  an  oblong  shape, 
and  will  be  seen  to  receive  the  dilated  and  tortuous  veins.  It  will  be  found 
to  pulsate  distinctly  with  a tremulous  jarring  motion,  rather  than  a distinct 
impulse.  Auscultation  detects  in  it  a loud  and  blowing,  whiffing,  lasping,  or 
hissing  sound,  usually  of  a peculiarly  harsh  character.  This  sound  has  very 
aptly  been  compared  by  Porter  to  the  noise  made  by  a fly  in  a paper-bag,  and 
by  Liston  to  the  sound  of  distant  and  complicated  machinery.  The  thrill  and 
sound  are  more  distinct  in  the  upper  than  in  the  lower  part  of  the  limb,  and 
are  most  perceptible  if  the  limb  be  allowed  to  hang  down  so  as  to  become  con- 
gested. Besides  these  local  symptoms,  there  is  usually  some  muscular  weak- 
ness, together  with  diminution  in  the  temperature  of  the  part  supplied  by  the 

injured  artery.  ...  ,, 

Treatment. — As  this  condition,  when  once  established,  is  stationary,  a 

operative  interference  should  be  avoided,  an  elastic  bandage  merely  being 
applmd.  Should  a case  occur  in  which  more  than  this  is  required,  the  artery 
must  be  cut  down  upon  and  ligatured  on  each  side  of  the  wound  m it 
Holmes  suggests  that  in  aneurismal  varix  a cure  might  possibly  be  obtaine 

by  pressure  directed  solely  to  the  orifice  in  the  v ein.  . 

Varicose  Aneurism— In  this  case  the  openings  in  the  artery  and  vein  do 


,._A  Varicose  Aneurism  at  tlie  Bend  of  tlie  Arm  unopened. 


not  directly  communicate  (see  Figs.  165  and  166)  but  an  aneurismal  sac  is 
formed  between  the  two  vessels,  into  which  the  blood  is  poured  before  passi:  0 

m The  Pathological  Condition  of  this  form  of  injury  consists  in  the  fonna- 


l?ig.  106.— The  same  Varicose  Aneurism  removed  from  its  connexions. 


, of  a circumscribed  traumatic  aneurism,  communicating  on  one  side  with 
°2y  Ton  the  other  with  the  vein,  which  is  always  in  a state  of  vam- 
-aricose  aneurism  is,  in  fact,  a circumscribed  traumatic  aneui.s  i 
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aneurismal  vans.  This  condition  is  well  represented  in  the  annexed  cuts, 
from  drawings  of  Sir  C.  Bell’s,  in  the  museum  of  University  College,  represent- 
ing a varicose  aneurism  before  and  after  it  had  been  opened  (Figs.  165  to  168). 

3 In  this  case  there  appears  to  have  been  a high  division  of  the  brachial,  and  a 
communicating  branch  below  the  wound,  between  the  radial  and  ulnar ; in 
consequence  of  which,  as  Mr.  Shaw  informs  me,  the  tumour  pulsated  as 
forcibly  after  the  artery  had  been  tied  as  before,  the  blood  finding  its  way 


Fig.  16/.  The  same  Tumour  laid  open,  showing  the  Circumscribed  False  Aneurism  between 

the  two  Vessels. 

iback  through  the  aneurism  into  the  veins.  Gangrene  of  the  hand  and  arm 
followed. 

Symptoms. — Iu  the  symptoms  of  varicose  aneurism,  we  have  a combination 
of  the  characters  of  aneurismal  varix  and  of  the  circumscribed  traumatic 
aneurism  ; there  is  a pulsating  tumour,  at  first  soft  and  compressible,  but, 


Fig.  1G8.— The  opened  Tumour  removed  from  its  Connexions. 


of  fibrin Snh1”115  au'ore1s°lid]consisfcence,  in  consequence  of  the  deposition 
is  dilated  h!  n o V s,.lpfrficial  to  thls  tumouG  the  vein  that  has  been  punctured 
The  sounds  ho  m "h'1  ^0llC1’  Presenting  the  ordinary  characters  of  varix. 

pecul L buLfinTtl  m T Um0m'S  are  of  two  ^tinct  kinds  : there  is  the 
Lmi^S  that  *¥  exists  where  there  is  a preternatural  com- 

bellows  sounrfr611  ‘i'1  ?rterf.  and  vem  ’ besides  this  there  is  a blowing  or 
when  the  hmh'is0^6”^11  °'!  fc  ie  anei|l'ism-  These  signs  are  most  perceptible 
in  the  veins  nt"  f ' °bcndcut  position  ; and  the  sounds  can  often  be  heard 
also  some  immirm  L°".S1  aralde  cbsfcauce  from  the  seat  of  injury.  There  is 

by  the  injured  vessels  *§?  temperature  of  fche  Parts  suPPlied 

between  the  o, i s the  disease  advances,  the  aneurismal  tumour  lying 

hardened  by  the'  8 anc.  ’vem  continues  to  increase  in  size,  and  to  become 
»y  the  deposition  of  laminated  fibrinc.  Tf  left  to  itself,  it  would 

G G 2 


452 


TRA  UMA  TIG  A NE  U BISM . 


probably  continue  to  enlarge  until  sloughing  of  the  integuments  covering  it  ‘ 
occurred,  followed  by  hemorrhage.  In  some  cases,  the  aperture  of  commum- 
tion  between  the  vein  and  sac  becomes  closed,  and  the  tumour  is  converted  into 

a simple  circumscribed  traumatic  aneurism. 

Treatment. — The  treatment  of  this  disease  must  be  conducted  on  dill  emit 
principles  from  those  that  have  been  laid  down  as  required  m the  ordinary  cir- 
cumscribed traumatic  aneurism  ; the  difference  depending  upon  the  fact  that 
in  the  varicose  aneurism  there  is  always  a double  aperture  in  the  sac,  and  that 
thus  the  proper  deposition  of  laminated  fibrin  necessary  for  its  occlusion  can- 
not take  place.  The  sac  of  such  an  aneurism  may  be  compared  to  one  that  has 
been  ruptured,  or  accidentally  opened,  in  which  we  could  consequent  y not 
expect  the  occurrence  of  those  changes  that  are  necessary  for  the  cure  of 

aneurism  by  the  Hunterian  operation.  , 

In  a varicose  aneurism,  consequently,  the  sac  must  be  freely  incised,  an 
the  artery  tied  on  each  side  of  the  puncture  in  it.  Tins  procedure  may  unless 
the  Surgeon  he  careful,  and  properly  understand  the  pathology  of  this  disease 
beattended  by  some  difficulty  (Fig.  167).  The  operation  mil,  however  be 
o-reatly  simplified  by  exsanguinating  the  limb  by  means  of  the  elastic  ro  er 
and  the  tourniquet.  If  this  device  be  adopted,  the  Surgeon  will  be  able 
to  see  clearly  what  be  is  about.  After  the  first  incision  has  been  made  through 
Se  inteo-uments  the  dilated  vein  wifi  be  laid  open,  and  an  aperture  will  be  seen 
at  the  bottom  of  the  vessel,  from  which  arterial  blood  may  be  made  to  issue 
tourniquet.  If  an  attempt  be  made  to  find  the  artery  mimedi- 
dfately  below  this  aperture,  the  Surgeon  will  be  disappointed,  for  the  sac  of 
^ aneurism  intervenes  between  the  two  vessels.  Thar  this 

— lends  into  thesrm, and  not into  the  artery • 

wm mmmsB 

^ then  he  passed  above  and  bciow  the 

1 Yanzetti  has  recorded  a case  to  tS 

Xy  above  the  humour,  and  to  the  orifice ■ Wta*  {£  “mpS 

sure  is  a hopeful  mode  of  treating  such  cases. 
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VESSELS  OP  THE  HEAD  AND  NECK. 

Carotid  Artery. — Wounds  of  the  Carotid  Artery,  and  of  its  primary 
and  secondary  divisions,  are  more  frequent  in  civil  practice  than  similar  injuries 
of  any  other  set  of  arteries  in  the  body,  in  consequence  of  the  neck  being 
frequently  the  seat  of  suicidal  attempts.  The  haemorrhage  from  wounds  of 
the  main  trunk  is  so  copious  as  often  to  be  immediately  fatal.  In  the  event 
of  a Surgeon  being  at  hand,  both  ends  of  the  bleeding  vessel  must  be  at  once 
ligatured.  Should  the  jugular  vein  be  also  wounded  a ligature  must  be 
applied,  if  possible,  by  pinching  up  the  wound  and  applying  the  thread  in 
such  a way  as  not  to  completely  occlude  the  vessel.  Should  the  haemorrhage, 
whether  primary  or  secondary,  proceed  from  a deep  branch  of  the 
external  carotid,  as  the  internal  maxillary,  so  situated  as  not  to  admit  of 
the  vessel  being  exposed  and  ligatured  at  the  seat  of  wound,  the  ordinary 
rule  of  practice  of  tying  a wounded  artery  at  the  seat  of  injury  must  be 
departed  from,  and  the  main  trunk  be  tied  at  the  most  convenient  spot. 
Considerable  difference  of  opinion  has  existed  as  to  whether,  under  these 
circumstances,  it  is  better  to  tie  the  external  or  the  common  carotid.  Guthrie 
strongly  advocated  the  application  of  the  ligature  to  the  external  carotid,  but 
most  Surgeons  have  preferred  to  tie  the  common  trunk  above  the  omo-hyoid, 
fearing  that  the  application  of  a ligature  amongst  the  numerous  branches  of 
the  external  carotid  would  be  followed  by  secondary  haemorrhage.  The  results 
of  this  operation,  however,  have  been  far  from  satisfactory  ; not  only  have 
many  patients  died  directly  from  the  operation  itself,  but  in  a very  large  pro- 
portion the  haemorrhage  for  which  it  was  performed  has  recurred  and  proved 
fatal.  Harrison  Cripps  has  collected  50  cases  of  ligature  of  the  common 
trunk  for  haemorrhage,  28  of  which  terminated  fatally.  He  therefore  advo- 
cates a return  to  Guthrie’s  practice  of  applying  the  ligature  to  the  external 
carotid,  and  the  exact  point  he  recommends  is  between  the  superior  thyroid 
and  the  lingual.  This  operation  is  not  difficult  of  performance,  and  seems  in 
itself  to  be  less  dangerous  than  the  deligation  of  the  main  trunk.  Madelung 
has  collected  the  records  of  60  cases,  of  which  only  7 died.  There  seems 
every  reason  therefore  for  preferring  it,  when  possible,  to  the  more  serious 
operation  of  tying  the  common  trunk. 

Internal  Carotid. — If  the  internal  carotid  is  wounded,  ligature  of  the 
common  carotid  gives  the  best  chance  of  recovery. 

In  consequence  of  the  speedy  fatality  of  the  wounds  of  the  carotid  artery 
and  its  branches,  Traumatic  Aneurisms  are  rarely  met  with  in  this  situation  ; 
they  do,  however,  occasionally  occur,  and  the  records  of  surgery  contain  at 

Vol . 1 nfamptSa’^in  nnd  ^LIV '°nS  m|"irci’  for  tlle  ligature  of  the  various  arteries  will  be  found  in 
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Icivsfc  six  instances  of  the  kind,  in  each  of  which  the  common  carotid  was  tied, 
and  the  patient  ultimately  recovered. 

Aneurismal  Varix  in  tlie  Neck,  dependent  on  puncture  of  the  Internal 

Jugular  Vein  and  Carotid  Artery,  usually  the  result  of  sword-thrusts,  is 
apparently  of  more  frequent  occurrence  than  traumatic  aneurism  in  this  region  ; 
probably  owing  to  the  close  proximity  of  the  vein  rendering  it  difficult  for  the 
artery  to  be  wounded  on  the  outer  or  anterior  sides,  without  first  perforating 
that  vessel.  The  symptoms  offer  the  general  characteristics  of  aneurismal  varix, 
but  have  several  points  that  are  worthy  of  special  remark.  The  wound  of  the 
vessels  has  been  in  every  instance  followed  by  the  effusion  ol  a large  quantity 
of  blood  into  the  loose  areolar  tissue  of  the  neck  ; the  extravasation  acquiring 
the  size  of  even  a child’s  head,  and  threatening  immediate  suffocation.  As  this 
extravasation  subsided,  the  ordinary  characters  of  aneurismal  varix  began  to 
manifest  themselves.  The  period  at  which  these  symptoms  first  made  their 
appearance  varied  somewhat  in  the  different  cases,  but  they  always  occuiied. 
within  four  or  five  days  of  the  receipt  of  the  injury.  In  none  of  the  cases  did 
the  disease  appear  to  shorten  life,  or  to  occasion  any  dangerous  or  inconvenient 
effects  with  the  exception  of  some  difficulty  in  lying  on  the  affected  side,  and 
occasional  giddiness  or  noise  in  the  head  on  stooping.  No  operation  is 

permissible  in  these  affections.  . 

Varicose  Aneurism  is  very  rarely  met  with  in  this  situation.  1 here  is 
indeed  only  one  case  on  record.  It  was  situated  close  to  the  skull,  and  resulted 
from  a bullet  wound. 

Temporal  Artery. — Traumatic  Aneurism  of  the  Temporal  Artery, 

and  of  its  branches,  occasionally  occurs  as  the  result  of  partial  division  o 
these  vessels  in  cupping  on  the  temple.  I have  met  with  two  cases  of  this 
kind  in  both  of  which  the  disease  was  readily  cured  by  laying  the  tumour 
open’,  turning  out  its  contents,  and  tying  the  artery  on  each  side  of  it. 

Internal  Maxillary.— This  artery  is  occasionally  injured  and  wounded 
in  gun-shot  wounds.  If  the  haemorrhage  is  too  copious  to  be  restrained 
by  cold  or  styptics,  the  external  or  common  carotid  must  be  tied. 

Lingual  Artery.— This  vessel  is  occasionally  injured  in  gun-shot  wounds. 
If  the  Surgeon  can  be  perfectly  certain  that  the  blood  is  coming  from  m 
lingual,  he  may  tie  that  vessel  above  the  hyoid  bone  (See  Diseases  of  e 
Tono-ue)  ; otherwise  it  is  better  to  ligature  the  external  or  common  carotid. 

Vertebral  ARTERY.-Woumls  of  the  Vertebral  Artery  occasionally 
occur  as  the  result  of  stabs  in  the  neck  ; and  several  cases  of  traumatic  anem  ism 
in  this  situation  have  been  recorded.  In  these  wounds  there  is  a danger  o 
mistaking  the  source  of  the  hemorrhage,  as  pressure  on  the  carotid,  it  made 
below  the  transverse  process  of  the  sixth  cervical  vertebra,  arrests  the  o 
blood  in  the  vertebral  as  well,  which,  up  to  this  point,  lies  immediately  beneath 
it  This  transverse  process  is  at  least  two  inches  above  the  cla\  lcle,  am 
much  higher  than  one  is  apt  to  think.  There  are  no  less  than  eleven  cases  on 
record  in  which  the  carotid  has  been  tied  for  a wound  of  the  vertebral  m con- 
sequence of  this  mistake.  When  the  wound  of  the  artery  is  situated  betwee 
two  transverse  processes,  ligature  is  almost  impossible,  and  the  Suigeon 
be  obliged  to  trust  to  plugging  the  wound,  and  to  the  use  of  styp  • • 
recorded  cases  of  this  injury  are  fully  reviewed  by  Holmes  in  his  lectures  on 

the  Surgical  Treatment  of  Aneurism. 
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Internal  Mammary. — Wounds  of  this  artery  rarely  come  under  treatment, 
as  its  course  lies  chiefly  in  front  of  the  heart  and  great  vessels,  so  that  pene- 
trating wounds  implicating  it  are  usually  immediately  fatal  from  injury  to  the 
parts  beneath.  The  treatment,  in  case  the  patient  escapes  fatal  injuries  to 
deeper  parts,  is  to  tie  the  artery  at  the  wounded  spot,  if  necessary  removing  a 
costal  cartilage  in  order  to  expose  it.  No  other  treatment  is  likely  to  arrest 
the  bleeding,  because  of  the  free  anastomoses  with  the  intercostals. 

Intercostal  Arteries. — These  are  rarely  wounded  except  in  gunshot- 
fractures  or  stabs  fracturing  a rib.  The  haemorrhage  is  seldom  severe  ; but 
should  it  require  treatment , the  lower  border  of  the  rib  corresponding  to  the 
artery  must  be  exposed  by  a free  incision.  On  removing  the  fragments  the 
bleeding  artery  may  come  into  view,  and  can  be  twisted  or  tied  ; or  it  may  be 
turned  out  of  its  groove  by  means  of  a periosteal  elevator,  and  sufficiently 
exposed  to  be  tied.  If  necessary,  a piece  of  rib  may  be  removed  to  expose  the 

I vessel  more  fully.  As  a temporary  means  of  arresting  haemorrhage,  pressure 
may  be  applied  in  the  following  way.  A piece  of  linen  is  to  be  pushed 
through  the  wound  into  the  pleural  cavity,  so  as  to  form  a pocket  inside  ; a 
sufficient  quantity  of  lint  or  tow  is  pushed  into  the  pocket  to  make  it  too  large 

I to  pass  out  by  the  intercostal  space ; it  is  then  forcibly  pulled  upon  by  the 
part  of  the  linen  outside  the  chest-walls,  and  secured  in  position  by  a couple 
of  puis  pushed  across  the  neck  on  a level  with  the  skin. 

VESSELS  OE  THE  UPPER  LIMB 

Subclavian  Artery. — A Wound  of  the  Subclavian  Artery  may  be 

looked  upon  as  almost  invariably  fatal  ; though,  in  consequence  of  the 
manner  in  which  the  vessel  is  protected  by  the  clavicle,  this  injury  can 
scarcely  occur  except  from  gun-shot-violence  or  stabs.  From  the  rapidly 
fatal  nature  of  wounds  of  the  subclavian  artery,  Traumatic  Aneurisms  in 
this  situation  are  not  met  with  ; but  where  the  artery  passes  into  the  axilla 
below  the  margin  of  the  first  rib,  they  are  not  unfrequent. 

Aneurismal  Varix,  resulting  from  wound  of  the  Subclavian  Artery  and 
Vein,  has  been  seen,  notwithstanding  the  separation  that  exists  between  the 
two  vessels  throughout  their  whole  extent.  These  injuries  have  likewise 
usually  been  the  result  of  sword-thrusts,  and  do  not  admit  of  any  surgical 
interference. 

Axillary  Artery. — In  Open  Wounds  of  the  Axillary  Artery  and  of 
it*  Branches,  the  rule  of  practice  consists  in  cutting  down  upon  the  bleeding 
■vessel  and  ligaturing  it  on  each  side  of  the  wound.  It  must  be  borne  in  mind 
t vat,  the  arterial  branches  given  off  between  the  lower  edge  of  the  first  rib  and 
the  fold  of  the  axilla  being  very  numerous,  a punctured  wound  of  the  axilla  or 
iL  Cf0  ^l,10  c^e,s^  raay  l r'.iurc  one  of  these  vessels  ; though  from  its  course,  and 
,,  e ow  arterial  blood  that  has  followed  the  stab,  it  may  be  supposed  that 
e axi  aiy  aitcry  itself  has  been  punctured.  The  particular  vessel  injured  can 
LttTi  °,lly  by  followinS  op  the  wound,  and  ligaturing  the  artery  that 
i ri pr>r>  8 t 10  ! • ’ ant^  bl  or(^er  do  this  successfully  it  may  sometimes  be 

fibres8'11^  ° tbe  Pectorabs  maj°r  and  minor  across  the  line  of  their 
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In  some  cases,  however,  the  state  of  the  parts  may  be  such,  that  it  may  be 
impossible  to  trace  the  artery  at  the  depth  at  which  it  is  situated,  or  even  to 
expose  it  in  a more  superficial  situation,  as  in  the  stump  after  amputation  at 
the  shoulder- joint.  In  these  circumstances,  the  rule  of  ligaturing  an  artery  at 
the  seat  of  inj  ury  may  he  departed  from,  and  the  main  trunk  should  be  tied 
either  above  or  below  the  clavicle  ; and  the  success  of  this  operation  has  been 
snfficicnt  to  justify  our  having  recourse  to  it,  rather  than  exhaust  the  patient  by 
any  prolonged  attempts  at  the  ligature  of  the  vessel  in  the  open  wound,  though 
I think  that  this  ought  first  to  be  attempted.  Of  15  cases  in  which  the  artery 
was  ligatured  either  above  or  belowr  the  clavicle,  for  haemorrhage  from  wounds 
in  the  axilla  or  from  stumps,  I find  that  9 wrere  cured  and  6 died.  Although 
the  success  is  about  equal  in  whichever  situation  the  vessel  be  tied,  I should 
certainly  give  the  preference  to  the  supraclavicular  operation,  owing  to  the 
greater  facility  of  its  performance,  and  the  comparative  absence  of.  collateia 
branches  at  the  seat  of  ligature.  In  some  cases,  however,  especially  after 
amputations  at  the  shoulder,  the  clavicle  is  pushed  up  at  its  acromial  end,  and 
then  the  artery  might  be  best  reached  below  the  clavicle,  under  or  through 
the  pectoral  muscles. 

Traumatic  Aneurism  in  the  Axilla  is  not  of  unfrequent  occurrence, 
arising  from  gun-shot-wounds,  or  from  the  thrust  of  a knife,  sabre,  oi 
other  pointed  weapon.  In  some  cases  the  injury  arises  from  a subcutaneous 
rupture  of  the  vessel,  the  patient  stretching  out  and  straining  his  arm  m an 
attempt  to  save  himself  from  falling,  and  feeling  a sudden  snap  in  the  axilla, 
which  is  followed  rapidly  by  the  formation  of  a diffused  aneurism. 

There  are  several  cases  on  record  in  which  axillary  aneurism  has  resulted 
from  violent  attempts  made  by  Surgeons  in  the  reduction  of  old-standing 
dislocations  of  the  head  of  the  humerus.  Thus  Pelletan  mentions  a case  ot 
this  kind,  in  which  the  tumour,  being  supposed  to  be  emphysematous,  was 
opened,  and  the  patient  perished  of  haemorrhage.  Warren  relates  a case  ot 
diffused  axillary  aneurism  resulting  from  rupture  of  the  artery,  in  consequence 
of  the  Surgeon  attempting  to  reduce  a dislocation,  of  the  humerus  by  using 
his  foot  as  a fulcrum  in  the  axilla,  but  without  taking  off  his  boot.  ^ son 
has  related  three  cases  of  axillary  aneurism  following  rupture  of  the  artery,  m 
the  attempt  to  reduce  old-standing  dislocations  with  the  pulleys.  These  cases 
are  of  much  interest  to  the  Surgeon,  as  showing  the  necessity  for  great 
caution  in  the  use  of  powerful  extending  force  m the  reduction  o o i u- 
locations,  adhesions  having  possibly  formed  between  the  artery  and  head  i 

LhIn°those  cases  of  diffused  traumatic  aneurism  of  the  axilla  that  arise  from 
subcutaneous  rupture  or  laceration  of  the  artery,  the  con  i 1011  0 P^r  s 
essentially  the  same  as  in  the  case  of  an  open  wound  of  the  a esse  , w u 
exception  of  the  absence  of  any  external  aperture  in  the  mtegumen  s. 
cases  a tumour  of  considerable  size,  hard  or  fluctuating,  according  o 
of  coagulation  of  its  contents,  forms  with  more  or  less  lapidi  \ . 
formed  very  quickly,  the  artery  being  torn  across,  and 

it  is  effused,  it  will  not  present  the  ordinary  aneunsmal  signs,  • . • 

resemble  an  ordinary  extravasation;  from,  this,  however,  it  may  be  d,  t - 
lathed  by  the  loss  of  the  pulse  at  the  wrist,  and  by  the  oedema  of  the  arm. 
If  Uform  s owly,  the  blood  continuing  fluid,  there  will  be  the  usual  stgno 
LutSnTsulh  m thrill,  and  pulsation.  In  all  these  oases,  there  » much 
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I oedema  of  the  arm,  with  a tendency  to  inflammation,  suppuration,  and  slough- 
ing of  the  tumour  and  the  parts  amongst  which  it  lies,  with  perhaps  gangrene 
of  the  limb  itself. 

Some  of  these  traumatic  axillary  aneurisms  have  a tendency  to  diffuse  them- 
selves with  great  rapidity,  filling  up  the  whole  of  the  hollow  of  the  armpit,  ex- 
tending under  the  pectoral  muscles,  and  even  up  around  the  shoulder.  In  other 
cases  again,  when  more  circumscribed,  the  disease  may  get  well  spontaneously, 
as  happened  in  cases  recorded  by  Yan  Swieten,  Sabatier,  and  Hodgson.  In 
other  instances  again,  the  disease  has  remained  stationary  for  years,  or  has 
undergone  consolidation  under  medical  treatment.  It  cannot,  however,  be 
considered  sound  practice  to  leave  a traumatic  aneurism  of  this  artery  without 
surgical  interference,  after  the  ordinary  dietetic  and  hygienic  plans  of  treat- 

J me nt  have  failed  in  effecting  a cure,  for  it  may  at  any  time  become  rapidly 
diffused,  or  inflame  and  suppurate. 

The  Treatment  of  traumatic  axillary  aneurism  must  depend  on  the  question 

(whether  it  be  diffused  or  circumscribed. 

"When  a diffused  traumatic  aneurism  of  recent  origin,  rapid  formation,  and 
dependent  upon  puncture  of  the  artery,  is  met  with  in  the  axilla,  the  treatment 
must  be  conducted  in  the  same  way  as  that  of  a wounded  artery,  without  extra- 
vasation, in  this  situation.  As  Guthrie  very  justly  observes,  it  can  make  no 
difference  whether  the  puncture  in  the  skin  has  healed  or  not — the  condition 
of  the  artery  must  be  the  same.  The  tumour  should  be  laid  open,  the  coagula 
turned  out,  the  artery  sought  for,  and  ligatured  where  wounded.  There  is, 
however,  danger  after  this  operation,  either  of  secondary  haemorrhage  coming- 
on  from  the  seat  of  woimd,  by  blood  conveyed  through  the  collateral  vessels 
which  open  into  the  subscapular  and  circumflex  arteries  ; or  else  of  the  limb 
falling  into  a state  of  gangrene.  In  either  case,  amputation  «at  the  shoulder 
and  through  the  aneurismal  extravasation  is  the  only  practice  that  holds  out  a 
chance  of  life  to  the  patient. 

In  diffused  traumatic  aneurism  of  the  axilla  from  subcutaneous  rupture  or 
laceration  of  the  axillary  artery,  the  choice  would  lie  between  treating  the 
injury  by  direct  incision,  and  ligaturing  the  vessel  above  the  clavicle.  The 
ligature  of  the  vessel  above  the  clavicle  has  been  done  three  times,  with  only 
one  recovery,  two  of  the  patients  dying  of  gangrene  and  secondary  haemorrhage. 
In  the  successful  case,  secondary  haemorrhage  had  occurred  ; and  gangrene  of 
the  arm,  which  threatened,  was  prevented,  and  the  patient  saved,  by  amputa- 
tion at  the  shoulder-joint.  The  result,  therefore,  of  ligature  is  so  little  promis- 
ing, that  few  Surgeons  would  be  disposed,  in  the  face  of  these  facts,  to  repeat 
this  operation. 

The  only  other  alternative  consists  of  treating  the  ruptured  artery  on  the 
same  principle  as  a wounded  one,  disregarding  the  accidental  complication  of 
the  subcutaneous  accumulation  of  a few  ounces  of  blood.  This  undoubtedly 
is  the  proper  surgical  principle  on  which  to  act  in  these  cases.  Its  adoption 
has  been  strongly  urged  by  Guthrie,  and  its  advantage  has  been  demonstrated 
n „ T *ucoess  attending  it  in  several  cases  in  which  it  has  been  adopted  by 
a0c  , > ymc,  and  others.  The  operation  consists  in  compressing  the  sub- 
c a\  ian  a ove  the  clavicle,  either  by  the  pressure  of  the  finger  from  the  surface, 
i,  as  vas  ( one  by  Syme  in  his  case,  by  previously  making  an  incision  over  it, 
r0U,b  " jIcl  Jt  could  be  more  readily  commanded  ; then  laying  the  tumour 
>pen  jy  a ee  incision  through  the  anterior  fold  of  the  axilla  and  the  pectoral 
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muscles,  turning  out  the  coagula,  and  seeking  for  and  ligaturing  both  ends  of 
the  artery  ; for  it  must  be  remembered,  that  the  distal  extremity  of  the  torn 
vessel  will  probably  bleed  freely,  owing  to  the  open  anastomoses  round  the 
shoulder. 

Circumscribed  Traumatic  Aneurisms  of  the  Axillary  Artery  are  not 

uncommonly  of  slow  formation,  existing  for  several  months  or  years  before 
they  require  operation,  although  resulting  from  punctured  wound  of  the  arm- 
pit.  In  chronic  cases  of  this  kind,  the  aneurism  is  necessarily  provided  with 
a firm  and  distinct  sac,  and  approaches  closely  in  its  characters  to  the  patho- 
logical form  of  the  disease. 

The  Treatment  here  cannot  be  conducted  on  the  principles  that  guide  us 
in  the  management  of  a wound,  or  of  a diffused  aneurism  of  recent  occurrence 
of  this  artery  ; for  not  only  is  the  circumscribed  aneurism  provided  with 
a sac,  but  the  vessel  at  the  point  injured  will  very  probably  be  found  to 
have  undergone  changes  that  render  it  little  able  to  bear  the  application 
of  the  ligature.  It  will  be  softened,  thickened,  and  laccrable,  with  perhaps 
a wide  funnel-shaped  aperture  leading  into  the  sac,  which  will  be  closely 
incorporated  wfith  the  neighbouring  parts.  But,  indeed,  the  treatment  of  this 
form  of  circumscribed  traumatic  aneurism  by  the  ligature  of  the  artery  on  the 
proximal  side  of  the  sac,  has  been  found  to  be  attended  with  remarkable  suc- 
cess. In  eight  recorded  cases  in  wdiichtliis  operation  has  been  performed,  not 


shot-wounds,  and  had  existed  for  various  periods,  between  two  weeks  and 
four  years.  In  four  of  the  cases  the  artery  was  ligatured  above,  and  in  four 
below  the  clavicle  : and  in  one  case  of  each  category  there  was  suppuration  of 


one  fatal  result  has  been  noted.  In  all,  the  aneurism  arose  from  stabs  or  gum 


the  sac.  , ,,  -> 

TUo  •nnrfiV.nlfl.v  noint  at  which  the  artery  should  be  ligatured  must  depend 


This  vessel  may  occasionally  be  punctured 
which  was  formerly  of  frequent  occurrence  w 


j 1 

srhen  venesection  was  practised  0) 
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professed  phlebotomists,  now  very  rarely  happens.  Should  a Surgeon  be  so 
unfortunate  as  to  meet  with  this  accident,  the  best  practice  is  to  cut  dow  n 
upon  the  artery  at  once  and  apply  a ligature  above  and  below  the  wound,  and 
at  the  same  time  to  tie  the  wounded  vein.  Should  he  not  have  at  hand  the 
means  of  doing  this,  he  may  perhaps  prevent  injurious  consequences  by 
keeping  up  a proper  degree  of  pressure,  by  means  of  a graduated  compress 
applied  immediately  oil  the  occurrence  of  the  accident.  With  this  view,  the 
hand,  and  fore-arm  having  been  very  carefully  padded  aud  bandaged,  a well- 

Imade  graduated  compress  should  be  firmly  applied  over  the  seat  of  puncture, 
and  retained  there  for  at  least  ten  days  or  a fortnight.  Should  the  aperture  in 
the  artery  not  be  closed  in  this  way,  either  a circumscribed  false  aneurism,  a 
varicose  aneurism,  or  an  aneurismal  varix  will  form,  according  to  the  relation 
of  the  puncture  in  the  artery  to  that  in  the  vein. 

In  the  Circumscribed  Traumatic  Aneurism  at  the  bend  of  the  arm, 
following  a wound  of  the  brachial  artery,  we  have  the  usual  soft  or  semi-solid 
pulsating  tumour,  which  can  readily  be  emptied  by  pressure,  and  possesses 
more  or  less  bruit.  This  disease  may  be  treated  in  one  of  three  ways  : 1,  by 
compression  upon  or  above  the  tumour  ; 2,  by  ligaturing  the  artery  leading 
to  it  ; or  3,  by  cutting  through  the  sac,  and  deligating  the  vessel  on  each  side 
of  the  aperture  in  it. 

The  compression  of  the  tumour  has  often  been  successfully  practised.  It 
may  be  done  by  means  of  a graduated  compress  on  the  tumour,  and  the  appli- 
cation of  a ring-tourniquet  over  the  artery  : the  tumour  becoming  consolidated, 

Jand  gradually  undergoing  absorption.  In  employing  compression  great  'care 
must  be  taken,  however,  not  to  induce  sloughing  of  the  tissues  over  the  tumour 
by  sudden  and  too  forcible  pressure.  The  limb  should  be  carefully  bandaged 
and  maintained  in  the  semi-flexed  position.  Should  this  plan  not  succeed, 
we  must  be  guided  in  our  ulterior  measures  by  the  particular  conditions  of  the 
case.  If  the  tumour  be  of  recent  origin,  soft  and  compressible,  or,  though  of 
longer  duration,  large,  with  a thin  sac,  and  in  danger  of  becoming  diffused,  it 
should  be  treated  by  direct  incision,  and  the  artery  be  deligated  on  each  side 
of  the  wound  in  it.  Should,  however,  the  tumour  be  small,  or  of  but  moderate 
size,  and  the  sac  be  tolerably  thick  and  firm,  so  as  to  admit  of  the  deposit  of 
laminated  fibrinc,  we  may  treat  it  by  deligation  of  the  brachial  artery,  either 
in  the  middle  of  the  arm,  or,  as  Anel  did  with  success,  immediately  above  the 
tumour.  In  the  event,  however,  of  the  disease  not  being  cured  in  this  way, 
incision  of  the  sac  must  be  had  recourse  to,  as  I have  known  to  be  necessary 
hi  a case  in  which  the  brachial  artery  was  tied  above  the  sac,  which  was 
large  and  thin— the  pulsations  returning  in  a few  days,  and  the  tumour 
continuing  to  enlarge. 

Varicose  Aneurism,  at  the  bend  of  the  arm,  presents  the  ordinary  cha- 
racter of  the  disease.  Occasionally,  though  rarely,  it  would  appear  that  the 
aperture  of  communication  between  the  aneurismal  sac  and  the  vein  becomes 
c osed,  and  thus  the  varicose  is  converted  into  the  ordinary  circumscribed 
traumatic  aneurism. 

Treatment  of  this  affection  must  be  conducted  on  different  principles 
trom  that  ol  the  ordinary  circumscribed  variety  ; for  whatever  be  the  density 
ot  the  sac,  it  is  never,  as  has  already  been  explained  (p.  452),  a perfect  one, 
aving  a ways  an  opening  into  the  vein  which  would  prevent  its  proper 
c osure  >y  t ie  deposit  of  laminated  fibrinc.  In  four  cases  related  by  Sabatier, 
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which  were  treated  by  Anel’s  operation,  amputation  became  necessary  in  two  ; 
and,  in  the  other  cases,  the  operation  by  incision  of  the  sac  was  required  before 
a cure  could  be  effected.  The  sac  must  therefore  be  laid  open,  and  the  vessel 
tied  on  each  side  of  it  in  the  way  that  has  been  recommended  in  the  treat- 
ment of  varicose  aneurism,  and  with  the  caution  there  laid  down.  It  the 
varicose  aneurism  be  converted,  after  a few  days,  into  the  circumscribed  form, 
the  aperture  into  the  vein  becoming  occluded,  ligature  of  the  artery  above  the 
sac  may  be  successfully  employed,  or  compression  may  succeed  in  curing  the 
disease 

In  Aneurismal  Varix  of  the  arm,  a roller  and  compress  are  all  that  can 
be  required. 

Vessels  op  the  Fore- arm  and  Palm. — Wounds  of  the  arteries  0 
the  fore-arm  are  very  commonly  caused  by  pieces  of  glass  or  earthenuaie,  or 
by  knives.  I11  every  case  the  bleeding  point  must  be  cut  down  upon,  and  both 
ends  of  the  vessel  tied.  This  rule  is  peculiarly  imperative  in  this  situation,  on 
account  of  the  freedom  of  the  anastomosis  through  the  palmar  arches.  In 
many  of  these  cases  the  bleeding  is  at  first  very  free,  but,  being  arrested  by 
pressure,  does  not  break  out  again  until  eight  or  ten  days  have  elapsed  ; when, 
the  arm  being  much  infiltrated  with  blood,  inflamed,  and  swollen,  double  liga- 
ture of  the  vessel  at  the  seat  of  injury  has  to  be  practised  under  somewlia 

difficult  and  unfavourable  circumstances.  . 

Traumatic  Aneurism  of  the  Radial  and  Ulnar  Arteries  usiia  v 
assumes  the  circumscribed  form,  owing  to  the  pressure  employed  at  the  time 
of  injury  confining  the  extravasation.  If  it  be  small  and  recent,  and  situated 
superficially  at  the  lower  part  of  the  fore-arm,  or  if  it  be  111  any  way  diffused, 
the  better  plan  is  to  cut  down  upon  and  through  the  tumour  at  once,  hgatni rm 
the  vessel  on  each  side.  If,  however,  the  aneurism  be  deeply  seated  amongst 
the  mass  of  muscles  at  the  upper  part  of  the  fore-arm,  near  the  elbow^omt 
the  wound  having  healed,  and  the  soft  parts  covering  it  being  tadthy 
firm  the  advice  given  by  Liston  appears  to  be  most  judicious  .—rather  than 
cutting  through  the  muscles  and  detaching  their  connections  he 
that  the  aneurism  should  be  left  to  attain  some  consistence,  and  then  that i the 

brachial  artery  be  secured  in  the  mid-arm.  In  such  » „ Wf  t 

compression  of  the  brachial,  with  moderate  pressure  on  the  tumour  itself,  has 

^“'traumatic  aneurism  of  the  lowered  oftheradial, 4-  ■»»«£ 

wrist,  that  recently  came  under  my  care,  the  aneurism  had  tw  'elf  c j ^ 

the  upper  end  of  the  radial  had  been  tied ; but  attempts  made  to  secure  the 
distal  end  of  the  artery  had  been  ineffectual,  the  resn  t cing  a le  urn 
aneurism  though  in  a small  and  more  circumscribed  foim.  this  1 cnioa 
ScLon  of  pressure,  by  means  of  a small 

X-l'-  *0,1,  the  bmabing 
of  ffi'iss  or  china  in  the  hand,  or  stabs  from  some  pointed  instrument,  an 
It  t-blesome  to  manage.  If  the  Surgeon  s« " 
infliction  of  the  wound,  lie  may  ondeavoui,  by  j „(1  „',,.vcs  „f  the 

arch  that  is 


the  palmar  argues. 
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wounded,  no  difficulty  will  be  found  in  securing  it ; but  if  it  be  the  deep,  lie 
will  very  likely  fail.  In  some  cases  the  artery  can  be  seized  111  a pair  ot 
forcipressure  forceps,  which  may  be  left  in  the  wound  for  twenty-four  hours  an 
then'  carefully  removed.  Under  any  circumstances,  no  effort  should  be  spared 
to  secure  the  vessel  without  using  the  graduated  compress.  One  ot  the  clnel 
dano-ers  of  incisions  into  the  palm  of  the  hand  is  the  occurrence  of  septic 
suppuration,  extending  to  the  synovial  sheaths  of  the  flexor  tendons.  In  order 
to  prevent  this,  it  is  very  important  that  such  wounds  should  be  treated,  anti- 
septically,  thoroughly  well  drained,  and  preserved  from  every  source  of  irrita- 
tion. A graduated  compress  by  its  pressure  causes  considerable  irritation,  and 
interferes& seriously  with  drainage.  Moreover,  if  a compress  is  applied  with  suffi- 
cient force  to  stop  the  flow  of  blood  through  the  artery,  it  must  necessarily 
render  the  whole  area  it  presses  on  bloodless.  If,  therefore,  a compress  be 
applied  efficiently,  and  kept  on,  as  is  sometimes  recommended,  for  three  or  four 
days,  it  must  inevitably  cause  gangrene  of  the  tissues  with  which  it  has  been 
in  contact ; or,  supposing  the  tissues  are  not  quite  dead,  acute  inflammation 
will  set  in  as  soon  as  the  blood  is  admitted  to  them.  This  has  but  too  often 
been  the  experience  of  Surgeons  after  the  use  of  the  compress  ; when  it  has 
been  removed,  a foul  sloughy  wound  has  been  brought  into  view,  with  diffuse 


inflammation  spreading  round  it.  Under  these  circumstances  the  artery  cannot 
be  safely  occluded,  and  secondary  haemorrhage  is  very  likely  to  occur. 

Still,  if  all  other  means  fail,  the  Surgeon  must  fall  back  on  the  graduated 
compress,  which,  if  well  and  firmly  applied,  will  often  succeed  in  arresting  the 
bleeding.  If  it  be  loosely  and  ineffectually  put  on,  it  will  be  worse  than  use- 
less. The  proper  mode  of  putting  on  this  compress  is  as  follows.  A tourni- 
quet having  been  applied  on  the  brachial  artery,  the  wound  must  be  carefully 
cleared  of  all  foreign  bodies,  and  wiped  dry  ; each  finger  is  then  to  be  sepa- 
rately and  carefully  bandaged.  A wooden  splint  is  then  to  be  put  on  the  back 
of  the  hand  and  the  lower  part  of  the  fore-arm.  A firm  well-made  graduated 
compress  is  now  to  be  placed  with  the  apex  downwards  on  the  wound,  so  as  to 
bring  and  press  the  edges  together,  and  securely  bandaged  against  it  by  a 
separate  bandage.  The  patient  should  then  be  put  to  bed  with  the  hand  ele- 
vated. At  the  end  of  eighteen  to  twenty-four  hours  the  bandage  may  be  carefully 
removed  without  disturbing  the  splint  or  the  compress,  and  re-applied  with  just 
sufficient  force  to  keep  the  compress  in  position  sticking  to  the  wound  without 
pressing  strongly  enough  to  empty  tissues  beneath  of  blood.  It  is  sometimes 
recommended  that  the  circulation  through  the  limb  should  be  controlled  by  a 
ring-tourniquet,  applied  on  that  artery  above  the  wrist  which  appears  most  to 
correspond  with  the  arch  wounded,  or  better  still,  on  the  brachial  itself ; or  the 
elbow  may  be  forcibly  flexed,  and  the  fore-arm  bandaged  to  the  arm  in  this 
position,  so  that  the  hand  rests  upon  the  shoulder.  These  precautions  are, 
however,  unnecessary,  if  the  compress  is  properly  applied  ; but  they  may  with 
advantage  be  made  use  of  after  the  bandage  has  been  relaxed.  The  compress 
may  be  left  undisturbed  for  five  or  six  days,  unless  there  be  redness,  swelling, 
and  pain,  indicating  the  formation  of  pus  beneath  it,  when  the  sooner 
it  is  taken  off  the  better.  Should  the  wound  be  found  healing  and  looking 
v ell,  there  need  be  no  fear  of  further  haemorrhage  ; but  should  the  palm  be 
sloughy  and  infiltrated,  there  will  be  a considerable  risk  of  the  bleeding  rccur- 
nng.  Under  these  circumstances,  it  is  useless  again  to  resort  to  compression, 
and  other  means  must  be  employed. 
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Should  an  ineffectual  attempt  have  been  made  to  arrest  the  primary  haemor- 
rhage, or  should  the  case  not  be  seen  until  several  days  have  elapsed,  when 
secondary  haemorrhage  has  occurred,  and  the  palm  has  become  infiltrated  and 
swollen,  pressure  can  no  longer  be  borne  upon  the  seat  of  injury,  and  it  is 
useless  to  endeavour  to  search  for  the  injured  vessel  in  the  midst  of  sloughy 
and  infiltrated  tissues,  through  a narrow  wound  which  cannot  be  enlarged 
without  danger  of  seriously  injuring  the  hand.  In  these  circumstances,  it  is 
necessary  to  deviate  from  the  ordinary  rule  of  practice  in  wounded  arteries, 
and  the  Hunterian  operation  must  be  performed.  The  Surgeon  may  either  tie 
both  arteries  above  the  wrist,  or  at  once  deligate  the  brachial.  Both  methods 
of  treatment  have  their  advocates.  I prefer  the  simultaneous  ligature  of  the 
two  arteries  of  the  fore-arm,  just  above  the  wrist,  where  they  are  superficial 
and  very  easily  reached.  In  several  cases  under  my  care,  the  radial  and  ulnar, 
immediately  above  the  hand,  have  been  tied  at  the  same  time  with  complete 
success,  and  I have  never  seen  a case  in  which  this  operation  has  failed  ; but 
should  haemorrhage  occur  after  it,  as  might  happen  in  the  case  of  an  enlarged 
median  or  interosseous  artery,  the  Surgeon  must  have  recourse  to  compression 

or  ligature  of  the  brachial.  . 

Circumscribed  Traumatic  Aneurism  in  the  Palm  is  by  no  means 
of  frequent  occurrence.  It  may,  however,  follow  wounds  of  the  palmar  arches. 
In  such  a case  as  this,  it  would  be  clearly  out  of  the  question  to  lay  open  the 
sac  and  to  search  for  the  injured  vessel  in  the  midst  of  the  aponeurotic  and 
tendinous  structures  of  the  hand.  It  would  consequently  be  necessary,  either 
to  tie  the  radial  and  ulnar  arteries  immediately  above  the  wrist,  or  to  ligature 
the  brachial  in  the  middle  of  the  arm.  The  latter  plan  should  be  preferred ; as, 
were  the  first  mode  of  treatment  put  into  practice,  the  sac  might  continue  to  le 
fed  by  the  interosseous  artery,  as  happened  in  a case  of  Roux’s,  in  which  the 
patient  died  of  hemorrhage  from  the  palmar  aneurism  after  ligature  of 
both  arteries  of  the  fore-arm.  In  the  case  represented  (Fig.  164)  Liston  suc- 
cessfully ligatured  the  brachial  in  the  mid-arm,  after  compression  upon  it  had 
failed  to  effect  a cure. 


VESSELS  OF  THE  LOWER  LIMB. 

Gluteal  Artery.— Traumatic  Aneurisms  of  the  Gluteal  Artery  are 

of  less  frequent  occurrence  than  might  cl  priori  have  been  imagined,  from  the 
situation  of  the  vessel  exposing  it  to  injury.  These  aneurisms  may  acquire  an 
enormous  size.  In  John  Bell’s  celebrated  case,  the  tumour  is  said  to  have  been 
of  “ prodigious  size,”  and  to  have  contained  eight  pounds  of  blood  In  byme  s 
case  the  tumour  was  as  large  at  the  base  as  a man’s  head,  occupied  the  whole 
hip,  and  rose  into  a blunt  cone. 

The  Treatment  that  should  be  adopted  in  these  cases  is  to  compress  the  aor 
bY  means  of  the  aortic  tourniquet ; then  to  lay  open  the  tumour  freely,  turn 
out  its  contents,  and  pass  a ligature  by  means  ot  an  aneurism-neec  e iouii 
the  short  trunk  of  the  gluteal  as  it  emerges  from  the  pelvis. 

Femoral  Artery. — The  haemorrhage  from  the  Femoral  Artery,  om- 
mon,  Superficial  or  Deep,  when  wounded  is  always  very  profuse.  In  a 
cases,  ligature  of  the  wounded  vessel  at  the  scat  of  injury  should,  if  possi  > 

^ CIf  -i  Diffused  Traumatic  Aneurism  have  already  formed,  the  artery  should 
be  commSa  by  a tourm9uet,  „ it  Pa«s  over  the  brim  of  the  pelm  the 
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sac  laid  open,  and  the  bleeding  vessel  sought  for  and  tied.  Guthrie  has  col- 
lected a great  number  of  cases,  which  prove  iucontestably  that  the  general 
principles  of  treatment  in  wounded  arteries  must  not  be  departed  from,  when 
the  arteries  of  the  groin  or  thigh  are  wounded.  On  the  contrary,  the  facility 
with  which  in  most  cases  the  circulation  is  kept  up,  and  the  readiness  with 
which  secondary  haemorrhage  comes  on  as  a consequence  of  the  free  anastomoses 
in  this  situation,  render  the  rule  of  practice  of  applying  a ligature  on  each  side 
of  the  wound  in  the  vessel  peculiarly  stringent  in  all  recent  arterial  wounds  in 
this  part  of  the  body.  Secondary  haemorrhage  and  gangrene  of  the  limb  are 
the  great  sources  of  danger  here.  When  gangrene  is  imminent,  or  has  come 
on,  amputation  is  necessarily  the  sole  resource.  With  regard  to  secondary 
haemorrhage  supervening  after  ligature  of  the  artery  at  the  seat  of  injury,  there 
is,  I think,  no  safe  course  but  removal  of  the  limb.  Where  the  artery  has  been 
tied  higher  up,  as,  for  instance,  when  the  external  iliac  has  been  ligatured  for 
recent  wounds  or  traumatic  aneurisms  in  the  groin  or  upper  part  of  the  thio-h 
the  haemorrhage  appears  to  have  returned,  or  gangrene  to  have  supervened  in 
all  these  cases.  This  fact  was  remarkably  illustrated  in  the  Crimean  War. 
Thus,  Macleod  states  that  the  French  in  one  hospital  at  Constantinople  lio-a- 
tured  the  femoral  at  a distance  from  the  wound  for  secondary  haemorrhage 
seven  times,  and  that  all  the  cases  failed. 

If  the  traumatic  aneurism  have  assumed  a circumscribed  character,  it  must 
be  treated  on  the  principles  laid  down  for  this  form  of  the  disease,  the  supply- 
ing artery  being  ligatured  above  the  tumour  ; and  cases  are  not  wanting  in 
proof  of  the  success  of  this  practice. 


It  occasionally,  though  rarely,  happens  that  a Varicose  Aneurism  is  formed 
in  the  groin  or  upper  part  of  the  thigh,  as  the  result  of  wound  of  the  artery 
and  vein  in  this  situation.  It  usually  presents  the  ordinary  characters  of  this 
disease,  but  some  peculiarities  have  occasionally  been  met  with.  Thus  in  a 

case  relaterl  lw  TTnvn Hmm  mnn  r.  l:  .. , n , 5 c 


iiuiu  upwards  co  mac  contained  m the  vena  cava.  In  a case  related  by  Mor- 
n son,  1 1 is  stated  that  a tumour,  as  large  as  the  human  uterus  at  the  third 
month  0 1 pregnancy,  communicated  with  the  iniured  vein. 
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wound,  the  direction  token  bj  it  will  probably  enable  the  Surgeon  to  solve  | 

In  the  Trm/mmi  of  arterial  bleeding  from  the  leg — whether  calf  or  front— 
the  Sureeon  may,  especially  if  it  he  not  very  profuse,  try  to  arrest  it  by  com - 
press,  bondage,  and  position.  Should  these  modes  fad,  recourse  must  lie  had  to 

°P WhiT  the  Posterior  Tibia!  Artery  is  wounded,  there  is  no  reason  to 

deviate  from  the  usual  principle  of  treating  primary  hemorrhage  from  a 

wounded  artery,  viz.,  to  out  down  on  the  vessel  at  the  seat  of  injury,  and  tie 

it°above  and  be  ow  the  wound  in  it.  The  same  rule  ot  treatment  applies  to 

Wounds  of  the  Anterior  Tibial  and  Peroneal  Arteries.  In  performing 

this  operation  if  the  posterior  tibial  be  wounded  in  the  upper  two-thuds  of  its 

course  the  Surgeon  will  have  to  cut  freely  by  the  side  of,  or  through,  the  mu.se  es 

, , ’if  This  he  must  do  in  the  direction  of  their  fibres,  injuring  them  >y 

to  mvef  inclton  asSe  as  possible  , and.  by  taking  the  track  of  the wvonnd 
tiausveise  mcibi  1 n kgt  be  reached,  and  must  then  lie 

? "T  he  usna“wa^°slch^  an  operation  practised  on  a person  with  a 
tied  m the  usual  J-  1 d d inflammatory  effusions,  is  in 

r"de“  di"fri  the  lower  third  of  the  leg  the  arteries  are 

»— • « » * “ 

aneurism  have  formed,  with  loTgatm^of  thTsuperficial 

ture,  Surgeons  have  occasion,  y ^ in  Scarpa’s  triangle, 

femoral  artery  “L,  in  Hunter's  dual.  When 

or,  which  would,  I think,  be  be  resource  In  one  of  the  suc- 

ligature  fails,  amputation  is  necessanly  t y fchat  has  founa  favour 

consequence  of  wound  0 tins  or  curing  the  disease,  the  only 

club-foot.  If  pressure  have  anq  to  filature  the  artery 

course  left  to  the  Surgeon  is  to  lay  the  tumour  open,  ana  0 

Wounds  oi  tt'ptuZ'  Arteries  must  be  treated  on  the  same  prin- 
ciples  as  are  wounds  of  the  palmar  arches. 
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ENTRANCE  OF  AIR  INTO  VEINS. 

The  Entrance  of  Air  into  a Wounded  Vein,  though  an  accident  of  rare 
occurrence,  is  one  that  occasions  such  peculiar  and  alarming-  symptoms,  that  it 
becomes  necessary  to  be  acquainted  with  the  circumstances  attending  it  ; and 
its  study  is  the  more  interesting  to  the  practical  Surgeon,  as  it  is  chiefly  in  the 
course  of  operations  that  this  condition  occurs. 

. du  slu’g'ical  practice,  we  meet  only  with  spontaneous  admission  of  air  into  the 
circulation.  This  was  first  observed  in  the  year  1818,  in  a case  in  which  the 
internal  jugular  vein  was  opened  during  the  removal  of  a large  tumour  from 
the  right  shoulder  by  Beauchesne.  The  investigation  of  this  subject  is  con- 
sequently a comparatively  recent  matter,  in  which  the  labours  of  the  Commis- 
sioners of  the  French  Academy  are  conspicuous,  and  the  names  of  Mao-endie 
Amussat,  Cormack,  and  Wattruann  are  distinguished. 

Results  oe  Experiments  on  Animals.-As  cases  of  entry  of  air  into 
the  vems  occur  comparatively  seldom  in  man,  it  is  necessary  to  study  the 
phenomena  accompanying  it  on  the  lower  animals.  It  has  long  been  known  to 
physiobgists  that  the  forcible  introduction  of  air  into  the  circulation  would 
kill  an  animal ; and  Morgagni,  Valsalva,  Bichat,  and  Nysten  have  made  this 
a subject  of  observation  and  experiment.  The  death  of  the  animal  in  these 
earns  appears  to  be  dependent  partly  on  the  quantity  of  air  injected  and  nartlv 
on  he  rapditj  with  which  it  is  thrown  in!  Bichat  supposed  Thai 2 

feht^'tat  tHs°ithe  CkCUlati0n  ™6d  the  “i™1  the  rapidit/of 
nanminb  , but  this  is  erroneous,  as  shown  by  Nvsten  T A „ J , 

occasions  injected  two  or  three  cubic  inches  of  air  into  the  juguL  rein T/a 

with  1 • <?ufc  pi0ducins  death,  though  much  distress  resulted.  The  raniditv 

r“i?horir  " nn  iU  eXei'dSeS  a COnsiderabIe  influence  u^e 
an^Wfl!^ ^ quickly,_a  small  quantity  may  kill ; if  thrown  in  slowly 

rLTwirsxr^dS1’ 1 hare  " the 

a place  where Ihe  fliu' and  reflux^'f  IT'  ^ n6Ck’  and  Pun°turing  it  at 

perceived  in  lito  ?°C  810  plail^  discernible,  there  is 

peculiar  lappin'  ortZS  ft  ^ ^ the  animal  aftel’  ™und,  a 
depending  partly  on  the  Vo0  Til  ,lsswS  sound  ; the  nature  of  the  sound 
the  same  tta  a TVhlwV  f ““  81lUat,on  of  the  opening  i„  the  vessel.  At 
orifice  in  the  vein  m,e  Tf  “ 7"*.*  be  with  blood  at  the 

struggle  during  the  deen,  • 1<l,,ce  0 10  ah'  is  immediately  followed  bv  a 

admittance,  teeutacf' ZZV^T  ° whioh>  quantities  of  air  gain 
above  described.  On  l,vc  ■ aC  1 P01  1011  beuif?  attended  by  the  peculiar  sound 
v°l.  i.  ln§  no'v  i°  i'de  action  of  the  heart,  a loud  churning 

u Ii 
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noise  will  be  hcavcl,  synchronous  with  the  ventricular  systole  - and  the  hand 
will  if  applied  to  the  parietes  of  the  chest,  feel  at  the  same  time  a peculiar 
bubbling1  thrilling,  or  rasping  sensation,  occasioned  by  the  air  and  blood  Ming, 
asit  were  whipped  together  amongst  the  column®  carne®  and  chord®  tendmea, 
rtKrod^onof  air  continues,  the circulation  “ ^adu^more 
fpPble  and  languid  : the  heart’s  action,  however,  being  fully  as  forcible  as 
natural  if  not  more  so.  The  animal  soon  becomes  unable  to  stand  ; if  placed 
un0nts  feet  it  rolls  over  on  one  side,  utters  a few  plaintive  cries,  is  convulsed, 
Ses  the  W«  and  urine,  and  dies.  If  the  thorax 

it  will  be  seen  that  the  heart’s  action  is  continuing  regular  y and  “<1 

that  the  pulmonic  cavities,  though  filled,  do  not  appear  distended  beyond  their 

vessels  • hence  there  is  a deficient  supply  of  blood  to  the  brain  and  nervous 
1-  ’ m fnf-oi  svneone  comes  on,  attended  usually  by  convulsions.  In 

SSE*  IS? rnwL  in  the  ventricles  has  not  sufficient  resistance 

“upon  and  L close  the  valves  of  the  heart,  and  the  organsoou  conies  to 

“"nous  E™  op  Ant  »»  aT“JXolr^aiSeo“uS 
two  distinct  sets  of  phenomena,  one  of  a local,  the  otn 

character.  _These  consist  of  a peculiar  sound,  produced  by  the 

enSnt  onrair,  aid  of  the  appearance 

™n'  ris  t°oUi“ca°te  itoStouTnatoedf  “the  Incident  that  has  occurred. 
X once  heaid^ whether  in  man  or  » ~ —3  - uev.be 
mistaken.  It  has  fortunately  fallen  o y ^ attempted  suicide  by 

subject  on  one  occasion  only,  in  a P‘  . wag  kejno.  raised  for  the 

cutting  his  throat.  The  woundec  m er  <.  o hiss  in0"  and  gurgling 

*■***  ^ off>  md  1,0  ted 

consequences  ensued.  -narked  At  the  moment  of 

The  Constitutional  Effects  are  usually  and  a sadden 

entry  of  the  air,  the  patient  is  seized  wit  1 ex  exclaims  that  he  is 

oppression  about  the  chest ; he  usua  y There  Ls  dyspnoea,  purely 
dying,  and  continues  moaning  and  wh  »•  tllis  sense  of  dyspnoea 

cardiac  in  character,  foi  the  an  to“the  lun°t.  The  pulse  becomes 

iB  due  to  the  arrest  of  the  supply  " j^^oured  and  rapid ; the 

nearly  imperceptible,  tliouP  1 ‘ , results  ■ hut  not  instantaneously, 

pupils  are  widely  dilated.  Death  common  y rffinlts  bu^  ^ . 

fn  many  oases  at  least  Gr^ne  has  coUec^  68  W ^ hwu,  w 

24  died  almost  immediately,  the  rest  a ija*  • ho»r  afte  ti,0  occurrence 
seven  days.  Beauohesnc  s case  lived  a qu.  Clemot’s  several 

ofThc  accident ; Merit's between  three  and  ton aMe  to  find 
hours.  Amongst  the  other  recorded  fatal  cases, 
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any  but  vague  statements  as  to  the  length  of  time  during  which  the  patients 
survived. 

If  the  patient  survive  the  immediate  effects  of  the  accideut,  he  may  probably 
recover  without  any  bad  symptoms,  as  happened  in  the  case  to  which  I have 
referred  as  occurring  at  the  University  College  Hospital,  and  in  an  instance 
recorded  by  E.  Cooper.  In  some  of  tire  cases  that  survived  some  days  the 
fatal  result  is  said  to  have  been  due  to  bronchitis  or  pneumonia,  as  happened 
to  the  patients  of  Boux  and  Malgaigne. 

Cause.— Tire  cause  of  the  spontaneous  entry  of  air  into  the  veins  has  been 
very  completely  investigated  and  determined  by  the  French  Commission.  If 
we  open  a large  vein  at  the  root  of  a dog’s  neck,  near  the  thorax,  in  which  the 
venous  pulse,  or  flux  and  reflux  of  the  blood,  is  perceptible,  we  shall  see  that 
air  rushes  in  at  each  inspiration — but  only  at  this  trine — never  gaining-  entry 
during  expiration.  This  is  owing  to  the  tendency  to  the  formation  of  a vacuum 
within  the  thorax  during  inspiration.  This  suction  action,  or  “ venous  in- 
spiration, is  confined  to  the  large  vessels  in  and  near  the  thoracic  cavity, 
being  limited  by  the  collapse  of  the  coats  of  the  veins  at  a little  distance  from 
this.  If  the  veins  were  rigid  tubes,  it  would  extend  throughout  the  body ; 
but  as  they  are  not,  it  ceases  where  the  coats  collapse.  It  is  indeed  practically 
limited  to  that  part  of  the  root  of  the  neck  and  the  axilla  where  the  venous 
flux  and  reflux  are  perceptible  ; and  the  space  in  which  it  occurs  has  been 
termed  the  “dangerous  region.”  But,  in  certain  circumstances,  air  may 
spontaneously  gam  admission  at  points  beyond  this. 

Ifc,Js  YeU  J'!10'01  fcb;ifc  what  is  caUed  by  the  French  Surgeons  the  « canaliza- 
tion  of  a vein,  or  its  conversion  into  a rigid  uncollapsing  tube,  is  the  con- 
dition which  is  most  favourable  to  the  introduction  of  air  into  it.  Indeed 
except  m those  situations  in  which  there  is  a natural  movement  of  flux  and 
leflnx  of  the  blood  in  the  veins,  this  accident  cannot  occur  unless  these  vessels 

of  th7v3  °r’  0ther  WOrdJ  .prevented  from  collapsing,  This  canalization 
be  t!i  be;jccasifed  m a variety  of  ways.  Either  the  cut  vein  may 

vein-  or  the  tlSSUe’  which  keeps  ifc  opeu  like  a hepatic 

n,  or  the  coats  of  the  vessel  may  have  acquired,  as  a consequence  of 

Si  «£* of  «**»» to  Feveai  their  falling' togX 
lien  divided.  Then,  again,  the  principal  veins  at  the  root  of  the  neck  have 
as  Berard  has  pointed  out,  such  intimate  connections  with  I neio-hbo^- 
c poncrn  otic  structures,  that  they  are  constantly  kept  in  a state  of  tension  so 

pWSl  and  e„  tTM  apart,  WlT  » out  Aoss.  T“  nontaS  S 
shorn,  llave  a n°ck  may  likewise’  as  Sir  M has 

about  he  neck  1 T™*8-  * tnmour>  aIso>  thafc  * situated 

vein,  upon  its  pedicle  may,  if  this  contains  a 

incomplete  and  in  a tv  T01  an  y canalized ; especially  if  the  section  be 

dT?10n’When  fche  will  be  rendered 

the  incision  in  the  vrin  L °f  the  bounding  tissues.  This  patency  of 
sarily  given  to  the  1 . i^  ° ,G  lncreased  by  the  position  that  is  neces- 
the  shoulders  and  no  l*  anc  la.  ad  operations  of  any  magnitude  about 
favoured  W tlm  t In  Las  % pe  introduction  of  air  into  a°  vein  will  be 
made  open-mouthed  c.lvided  m tbc  angle  of  a wound,  the  vein  being 

lifted  up.  1 c S‘iping  when  the  flaps  that  form  the  angle  are 


In  ali  cases  in  which  air  hi: 


as  gained  admittance  into  the  veins  during  an 

n h 2 
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operation,  tlicsc  vessels  were  in  one  or  other  of  the  above-mentioned  conditions. 
Thus,  in  Beauchesne’s  case,  air  was  introduced  in  consequence  of  incomplete 
division  of  the  external  jugular,  immediately  above  the  right  subclavian,  whilst 
in  a state  of  tension,  during  the  removal  of  a portion  of  the  clavicle.  In  a case 
that  occurred  to  Dupuytren,  a large  vein  connected  with  a tumour,  and  com- 
municating with  the  jugular,  was  cut  at  the  last  stroke  of  the  scalpel,  whilst 
the  tumour  was  being  forcibly  drawn  up.  The  vein  was  found  to  be  adherent 
to  the  sides  of  a sulcus,  so  that  it  remained  gaping  when  cut.  In  a case  related 
by  Delpech,  there  was  thickening  of  the  coats  of  the  axillary  vein,  causing  it 
to  gape  like  an  artery.  In  Castara’s  case  there  was  incomplete  section  ot  a 
vein,  which  opened  into  the  subscapular,  whilst  the  tumour  was  being  raised 
up  In  Roux’s  case  a vein  in  the  neck  was  opened,  whilst  a tumour,  which 
was  being  removed  from  that  region,  was  being  forcibly  raised  m order  to 
dissect  under  it.  Ulrich  saw  the  accident  occur  m consequence  of  the 
incomplete  division  of  the  internal  jugular  vein,  which  was  implicated  in  a 
tumour  in  the  neck.  A similar  case  happened  to  Mirault  of  Ang_ers,  the 
internal  jugular  being  divided  to  half  its  extent.  _ A case  occurred  to  Warren 
in  which  the  air  entered  by  the  subscapular  vein,  the  coats  of  which  veie 
healthy,  but  in  a state  of  tension  in  consequence  of  the  position  ol  the  arm ; 
and  another,  in  which  the  same  accident  happened  from  the  division  of  a 
small  transverse  branch  of  communication  between  the  external  and  internal 
juo-ular  whilst  in  a state  of  tension.  Mott,  whilst  removing  a tumour  of  tie 
parotid  gland,  opened  the  facial  vein,  which  was  m a state  of  tension  m con- 
sequence of  the  position  of  the  patient’s  head,  when  air  was  introduced.  A 
case  is  related  by  Malgaigne  in  which  this  accident  happened  m consequence 
of  the  incomplete  section  of  the  external  jugular  vein  winch  was  envelope 
in  a tumour  that  was  being  removed.  Begin  also  relates  a case  m which 
entered  in  consequence  of  the  puncture  of  the  internal  jugular  vein  whilst  he 

was  removing  a tumour  from  the  neck.  . . , • , 

These  cases,  in  which  the  condition  of  the  wounded  vein  was  particularized 
show  clearly  what  is  the  state  of  the  vessel  and  of  the  surrounding  P^ts  th. 
is  most  likely  to  favour  the  occurrence  of  the  accident,  and  consequen  ly  wh  ■ 
h Sm“on  should  particularly  guard  against  in  the  removal  of  tumourt 
about  the  neck  and  shoulders  ; vis.,  incomplete  division  of  the  vein  , and  he 
employment  of  forcible  traction  on  the  diseased  mass  at  the  moment  of  is 
thePscalnel  In  removing  tumours  from  the  neck  and  shoulder,  it  is  m many 
cases  impossible  to  avoid  drawing  them  forcibly  upwards  or  forwards,  in mrta 
toTet  Ttheir  deeper  attachments  ; but  if  this  be  necessary  the  chest  should 
t reasons  that  will  immediately  be  pointed  out,  be  tightly 
that  no  deep  inspirations  may  be  made  at  the  momen  < , 

used  or  before  a divided  or  wounded  vein  can  be  effectually  secured. 

Preventive  Treatment.-In  the  pre-anesthetic  days,  the  acciden  a ei  U 
of  air  into  a vein  during  an  operation  was  of  more  common  occunence  tha 
“ Wh”  patient  was’  under  the  knife,  the  respirations  were  pn^hj 
“Juow  and  restrained,  the  breath  being  held,  whilst  every  now  and  then  there 
ta,  a deep  gasping  inspiration  ; at  which  moment,  if  a vein  were  opened  ® 
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mended  that  the  chest  and  abdomen  should  be  so  tightly  bandaged  with  broad 
flannel  rollers  or  laced  napkins,  as  to  prevent  the  deep  gasping  inspirations, 
and  to  keep  the  breathing  as  shallow  as  possible,  consistently  with  the  comfort 
of  the  patient.  I have  often  found  that  the  entrance  of  air  into  the  veins  of 
a dog  could  be  arrested  by  forcibly  compressing  the  chest  of  the  animal,  so  as 
to  limit  the  respiratory  movements ; but  that,  as  soon  as  a deep  inspiratory 
effort  was  made,  the  compression  having  been  removed,  a rush  of  air  took 
place  into  the  vessel.  When  such  precautions  were  taken,  therefore,  during 
an  operation  about  the  root  of  the  neck  or  summit  of  the  thorax,  and  the 
chest  was  bandaged,  as  here  recommended,  the  Surgeon  had  to  be  careful  not  to 
remove  the  compression  until  the  operation  was  completed,  and  the  wound 
dressed ; for  if  this  precaution  was  not  attended  to,  the  patient  would,  most 
probably,  on  the  bandage  being  loosened,  have  made  a deep  inspiration,  and 
air  might  have  been  sucked  in  at  the  very  moment  when  all  appeared  safe.  It 
is  now  rarely  possible  to  adopt  these  precautionary  measures,  for  the  danger  from 
applying  such  constriction  diming  the  administration  of  an  anaesthetic  would 


be  greater  than  the  risk  of  entrance  of  air,  but  I have  retained  a description  of 
them  partly  on  historic  grounds  and  partly  because  circumstances  might  even 
now  arise  in  which  they  might  be  necessary. 

Curative  Treatment.  Different  plans  have  been  recommended  by  Sur- 
geons foi  the  treatment  of  those  cases  in  which  air  has  already  gained  admit- 
tance into  a vein ; but,  from  the  very  fatal  nature  of  this  accident,  it  does  not 
appear  that  much  benefit  has  resulted  from  any  of  them  : the  recovery  of  the 
patient,  in  some  of  the  cases,  appearing  to  be  due  rather  to  the  quantity  of 
air  that  was  introduced  being  insufficient  to  cause  death,  than  to  any  effort  on 
the  part  of  the  Surgeon.  The  two  principal  modes  of  treatment  that  have 
been  recommended,  are  suction  of  the  air  from  the  right  auricle,  and  the 
employment  of  compression  of  the  chest.  Thus  Amussat  and  Blandin  advise  us 
to  introduce  the  pipe  of  a syringe,  a female  catheter,  or  a flexible  tube,  into  the 
wounded  vein,  if  it  be  large  enough  to  admit  the  instrument ; and  if  not  to 
open  the  right  jugular,  and  pass  it  down  into  the  auricle,  and  then  to  employ 
suction,  so  as  to  empty  the  heart  of  the  mixture  of  blood  and  air.  At  the 

tha-1?1S  18  bemg  donG’  we  are>  sa7  the7>  to  compress  the  chest  as 
oicibly  as  possible,  so  as  to  squeeze  more  of  the  air  out  of  the  heart.  Magendie 

£ to  « *>  —g 

tWoH  •- ti<>nS  that  PreSent  tteraclres  “ the  treatment  appear  to  me  to  be 


1.  To  keep  up  a due  supply  of  blood  to  the  brain. 

Until  ^ °bStrUCti0n  ^ 

lungs.10  lem°Ve’  lf  P°Ssible’  the  Emotion  in  the  capillaries  of  the 

remove  the  air  Vh  d°l!bt  be  highly  advantageous  if  we  could,  by  its  means, 

the  pulmonic  canillnri  ^ r 8ain,CCl  acccss  fco  the  heart,  and  thus  prevent 
1 capillaries  from  being  still  further  obstructed.  But  putting 
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out  of  consideration  the  difficulty  of  finding  the  wounded  vein  ; the  still  , 
greater  difficulty  of  introducing  a suitable  tube  a sufficient  distance  into  it ; 
the  danger  of  allowing  the  ingress  of  a fresh  quantity  of  air,  whilst  opening  the 
sides  of  the  incision  in  the  vein  so  as  to  introduce  the  tube  ; putting  aside  all 
these  circumstances,  which  appear  to  me  to  be  most  serious  objections,  it 
becomes  a question,  according  to  Amussat,  who  was  one  of  the  strongest  ad- 
vocates of  this  mode  of  practice,  whether,  by  suction  with  a syringe,  or  even 
by  the  mouth,  any  material  quantity  of  air  can  be  removed.  He  says  that, 
even  when  the  tube  is  introduced  into  the  right  auricle,  much  more  blood 
than  air  is  constantly  withdrawn.  These  considerations,  then,  should,  1 think, 
make  the  Surgeon  hesitate  before  having  recourse  to  such  a hazardous  mode  ol 

1 The  next  plan,  that  of  circular  compression  of  the  chest,  however  valuable  it 
may  be  in  preventing  the  ingress  of  air,  can,  when  it  has  once  been  introduced 
into  the  veins,  have  no  effect  in  removing  it  from  the  circulatory  system  e 
cannot,  by  any  compression  that  we  may  employ,  squeeze  the  air  out  ol  the 
heart  But  compression  may  not  only  be  productive  of  no  positive  good,  but 
may  even  occasion  much  mischief,  by  embarrassing  still  further  the  already 
weakened  respiratory  movements,  and  thus  interfering  with  the  due  aeration  o 
the  small  quantity  of  blood  that  may  yet  be  traversing  the  kings. 

Bleeding  from  the  temporal  artery  can  by  no  possibility  be  productive 
of  any  but  an  injurious  effect,  by  diminishing  the  already  too  small  quantity  of 
blood  in  the  arterial  system.  Opening  the  right  jugular  vein  may,  perhaps,  to 
a certain  extent,  be  serviceable,  by  unloading  the  right  cavities  of  the  heait, 
as  John  Reid  has  shown  it  to  be  capable  of  doing ; and  it  has  been  leco 
mended  by  Cormack  on  this  account.  Lastly,  tracheotomy  cannot  be  of  the 
least  service,  as  the  arrest  of  the  respiratory  function  is  secondary,  and  no 

P1\  What,  then,  are  the  measures  that  a Surgeon  should  adopt  in  order  to 

prevent  the  occurrence  of  a fatal  termination  in  those  cases  m winch  air  ha, 

been  accidentally  introduced  into  the  veins  during  an  operation  . Beyond  a 
doubt,  the  first  thing  to  be  done  is  to  prevent  the  further  ingress  of  air, 
by  compressing  the  wounded  vein  with  the  finger,  and,  if  practicable,  securing 
f/by Tfigature.  At  all  events,  compression  with  the  finger-  should  nev  r he 
omitted  ; as  it  has  been  shown  by  Nysten,  Amussat,  Magendre,  mdolH 
that  it  is  only  when  the  air  that  is  introduced  exceeds  a certain  quantity,  that 
death  ensues7  All  further  entry  of  air  having  been  thus  P«™te^  mat 
object  should  be  to  keep  up  a good  supply  of  blood  to  the  taaa 
nervous  centres,  and  thus  maintain  the  integrity  of  ft*ir  atfi nous.  T 
most  efficient  means  of  accomplishing  tins  would  probably  be  the  plan uceon 
mended  bv  Merrier  • who  believing  that  death  ensues  in  these  cases,  as 
prolonged  syncope,  from  a deficient  supply  of  blood  to  the  brain,  reeommen^ 
us  to  employ  compression  of  the  aorta  and  axillary  arteries,  so  . {o 

whole  of  the  blood  that  may  pass  through  the  lungs  into  the  arteriaKy. 
he  encephalon.  This  appears  to  me  to  be  a very  valuable  piece  o «dW 
to  be  the1 most  effectual  way  of  carrying  out  the  indication.  The  pteut  sh* 

at  the  same  time  that  the  compression  is  being  ]ast>  on 

and  aorta,  or,  if  it  he  preferred,  as  more  conven^t  and  e^iei  B an  he  , ^ 
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femoral  arteries  may  readily  be  made  by  the  fingers  of  two  of  the  assistants 
who  are  present  at  every  operation  of  importance. 

2.  For  the  fulfilment  of  the  second  indication,  that  of  maintaining  tlie 
action  of  the  heart  until  the  obstruction  in  the  capillaries  of  the  lungs  can 
be  overcome  or  removed,  artificial  respiration  should  be  resorted  to  as  the  most 
effectual  means  of  keeping  up  the  action  of  that  organ.  It  seems  also  to  help 
the  circulation  through  the  lungs,  and  thus  to  relieve  the  right  side  of  the 
heart.  For  the  purpose  of  keeping  up  artificial  respiration,  Silvester’s  method 
is  the  best.  Before  employing  it,  it  will  be  necessary  to  remove  everything 
that  compresses  the  chest,  or  interferes  in  any  way  with  the  free  exercise  of 
the  respiratory  movements.  Friction  with  the  hand  over  the  prmcordial 
region,  and  the  stimulus  of  ammonia  to  the  nostrils,  may  at  the  same  time  be 
resorted  to. 

3.  The  third  indication — that  of  overcoming  the  obstruction  in  the 

pulmonic  capillaries — would  probably  be  best  fulfilled  by  the  means 
adopted  for  the  accomplishment  of  the  second,  viz.,  artificial  respiration. 
That  the  action  of  respiration,  if  kept  up  sufficiently  long,  will  enable  the 
capillaries  of  the  lungs  to  get  rid  of  the  air  contained  in  them,  appears  to 
be  a fact ; for  I have  experimentally  observed  that,  if  a certain  quantity  of  air 
be  introduced  into  the  jugular  vein  of  a dog,  and  artificial  respiration  be  then 
established,  and  maintained  for  half  or  three-quarters  of  an  hour,  a very  small 
quantity  indeed,  if  any,  will  be  found,  on  killing  the  animal,  in  the  cavities  of 
the  heart,  or  in  the  branches  of  the  pulmonary  vessels.  I am  aware  that  this 
is  not  altogether  conclusive  of  the  fact,  as  the  air  might  be  dissolved  in  the 
blood,  or  might  still  exist  in  the  capillaries  of  the  lungs,  although  none  might 
be  found  in  the  larger  branches  of  the  pulmonary  artery;  but  still  it  seems" to 
me  that  we  can  hardly  account  for  the  large  quantity  of  air  that  will  disappear 
when  artificial  respiration  is  kept  up,  in  any  other  way  than  that  some,  if  not 

all  of  it,  passes  out  of  the  capillary  vessels  into  the  air  cells  of  the  luno-s 

& * 
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INJURIES  OF  NERVES. 

Contusion. — Nerves  are  often  contused ; the  injury  producing  a tingling 
sensation  at  their  extremities,  and  pain  at  the  part  struck.  Ihese  effects 
usually  pass  off  in  the  course  of  a few  minutes  or  hours.  If  the  blow  have 
been  sufficiently  severe  to  cause  haemorrhage  amongst  the  fibres  of  the  nerve, 
the  symptoms  may  be  more  severe  and  persistent,  and  temporary  paralysis  of 
the  parts  supplied  by  the  injured  nerve  may  result.  In  certain  conditions  of 
the  system,  more  especially  in  hysterical  women,  the  symptoms  may  last  for  a 
considerable  period,  even  after  slight  contusions,  and  may  give  rise  to  neuralgia 
of  a very  permanent  character.  In  other  cases  the  continuance  of  the  symp- 
toms appears  to  be  due  to  the  supervention  of  chronic  neuritis,  accompanied 
by  thickening  of  the  neurilemma,  causing  compression  of  the  nerve-fibres,  and 
thus  producing  more  or  less  extensive  paralysis,  accompanied  by  neuralgic  pain 

in  the  part  supplied  by  the  affected  nerve. 

Strains. Any  violent  movement,  which  stretches  a nerve  forcibly,  may 

occasionally  be  slowly  followed  by  the  symptoms  of  chronic  neuritis  to  be 
described  later  on.  This  is  most  common  in  the  nerves  of  the  brachial  plexus 

in  the  axilla.  „ , 

Compression.— This  most  commonly  arises  from  disease,  as  from  the  pres- 
sure of  tumours  or  aneurisms,  but  it  may  be  the  result  of  injury ; thus,  t le 
brachial  plexus  may  be  pressed  on  by  the  head  of  the  humerus  m a dislocation 
the  spinal  nerves  may  be  compressed  at  the  intervertebral  foramina  m cases  of 
fracture  of  the  spine,  and  the  fragments  of  bone  in  a fracture  of  a lnnb  may  press 
on  contiguous  nerves.  Another  common  form  of  compression  is  the  so-called 
crutch-palsy,  resulting  from  the  pressure  of  the  upper  end  of  the  crutch  upon 
the  nerves  of  the  brachial  plexus  ; and  a similar  paralysis  of  the  muscles  ot  the 
front  of  the  leg  is  not  uncommonly  met  with,  as  the  result  of  pressure  on  t 
external  popliteal  nerve  as  it  winds  round  the  head  of  the  fibula  from  spin,  s 
applied  without  sufficient  padding.  Nerves  may  be  compressed  also  by  the 
o-rowth  of  callus  from  a fractured  bone,  or  by  the  contraction  of  the  cicatiicial 
tissue  of  a scar.  The  mildest  effects  of  pressure  are  the  numbness,  tinghiu, 
and  sense  of  weakness  with  which  everyone  is  familiar,  as  a con^uence  of 
pressure  on  the  ulnar  nerve  from  sleeping  with  the  aim  under  the  o • ^ 

effects  of  pressure  are  proportional  to  its  severity  and  duration.  • - • 

a sufficient  length  of  time,  complete  loss  of  sensation  and  paralysis  are  pro- 
duced in  the  parts  supplied  by  the  nerve  pressed  upon,  followed  by  wasting 
anddeeeneration  of  the  muscles.  Such  cases  usually  recover  in  time,  if  the 
cause  be  removed  and  the  limb  be  afterwards  treated  by  the  methods  described 

^ RUPTURE  or  LACERATIOX.-Healthy  nerves  arc  never  torn  across  except  in 
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the  most  severe  injuries,  such  ns  compound  dislocations  and  severe  compound 
fractures.  When  paralysis  and  loss  of  sensation  follow  a severe  subcutaneous 
injury,  it  is  due  to  contusion,  and  possibly  to  rupture  of  some  of  the  fibres,  but 
the  continuity  of  the  nerve  is  never  completely  interrupted. 

Puncture. — If  a nerve  be  punctured,  unpleasant  consequences  sometimes 
result,  more  especially  in  delicate  women.  Not  only  does  it  happen,  in  such 
subjects,  that  the  part  below  the  puncture  becomes  the  seat  of  various  tingling, 
shooting,  and  burning  pains,  but  the  neuralgic  condition  appears  to  travel 
upwards  along  the  proximal  part  of  the  nervous  trunk.  Thus,  I have  more 
than  once  seen  a puncture  of  one  of  the  digital  branches  of  the  ulnar  nerve 
produce  a kind  of  painful  paralysis  of  its  trunk,  rendering  the  arm  nearly 
useless.  I have  seen  the  same  effects  occur  in  the  median  nerve,  from  so  slight 
a cause  as  the  puncture  of  the  finger  by  a needle.  It  occasionally  happens 
in  venesection  at  the  bend  of  the  arm,  that  a branch  of  the  internal  cutaneous 
nerve  is  pricked  with  the  lancet,  and  that  very  persistent  neuralgia  occurs  in 
consequence. 

Division. — Primary  Effects. — When  a nerve  is  completely  cut  across,  or 
its  conducting  power  in  any  way  abolished,  whether  by  contusion,  compression, 
or  laceration,  prolonged  paralysis  of  sensation  or  motion,  or  both,  according  as 
the  nerve  is  sensory,  motor,  or  compound,  occurs  in  all  the  parts  supplied  by 
it.  Consequently,  if  the  integrity  of  the  nerve  be  essential  to  life,  as  is  that 
of  the  pneumogastric,  death  must  ensue.  When  the  nerve  is  partially  divided, 
or  bruised  as  well  as  severed,  as  in  cases  of  gun-shot-injury,  neuralgia  in  the 
parts  supplied  by  it  beyond,  and  sometimes  also  in  those  above,  the  injury,  is 
associated  with  the  paralytic  symptoms.  The  patient  complains  of  numbness 
or  deadness  in  the  parts  supplied  by  it,  and  all  tactile  sensibility  is  lost ; but 
vaiious  anomalous  painful  sensations  of  a burning,  tickling,  tingling,  or 
creeping  kind  are  complained  of.  These  sensations  often  give  the  idea  of 
increased  heat  of  the  part  to  the  patient,  and  are  compared  by  him  to  the 
effect  that  would  be  produced  by  molten  lead  or  boiling  water  running 
through  it.  But  the  sensation  of  heat  is  deceptive,  for  the  part  will  be  found 
on  examination  to  be  actually  colder  than  natural. 

1 lie  Secondary  Effects  of  division  of  a nerve  differ  according  to  the 
nature  of  the  nerve  divided.  The  section  of  a purely  motor  nerve,  such  as 
the  facial,  causes  complete  paralysis,  with  subsequent  wasting  and  degeneration 
of  the  musdes  supplied  by  it,  but  the  nutrition  of  the  superficial  structures  is 
not  affected.  The  division  of  a purely  sensory  nerve,  such  as  the  fifth,  com- 
pletely abolishes  sensation  in  the  area  it  supplies,  but  does  not  necessarily  cause 
any  serious  disturbance  of  nutrition,  although,  from  the  loss  of  sensibility,  the 
part  is  more  exposed  to  suffer  from  injuries  than  a healthy  one.  Arloing 

haVG  Sh°Wn  by  exPenment  thafc  iu  the  case  of  the  division  of  a 
rate  wiiT  4.v,en?°ly  .neive>  neighbouring  cutaneous  nerves  which  communi- 
so  that  e-i  .^uma  Punches.  °f  that  divided,  rapidly  assume  its  functions, 
nerve  ^ rG^um  1,1  a tew  days  without  repair  of  the  divided 

simnlinrl  ti  n • . ®10n  of  a compound  nerve,  the  nutrition  of  the  part 

than  natural  ^ThSfr* iJ7  ?f°dlfied'  lfc  becomes  congested,  bluish,  and  colder 
in  a worn " i 8 <l  ob  temPei’ature  is  often  very  marked.  Thus,  I found 
the  ulnar  L,."  Wna‘!  uncb3r  nW  care  tor  a wound  of  the  fore-arm,  by  which 
temnerifnr  w m )een  divided,  that,  twenty-one  days  after  the  injury,  the 
temperatuie  between  the  ring  and  the  little  finger  of  the  injured  side  was 
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9°  Fahr.  below  that  of  the  same  spot  in  the  opposite  hand.  Sometimes  the  part 
becomes  cedematous ; the  skin  often  becomes  rough,  and  peels ; or  in  other 
cases,  it  is  smooth,  red,  and  shining,  the  nails  grow  badly,  and  are  brittle 
or  scaly.  Chilblains  readily  form  from  slight  exposure  to  cold,  and  they 
frequently  become  vesicular  or  slough,  leaving  sluggish  and  unhealthy  ulcers. 
Wounds  in  such  parts  heal  badly,  and  are  peculiarly  prone  to  be  affected  by 
unhealthy  spreading  inflammations.  If  the  patient  be  a growing  child,  the 
development  of  the  affected  part  will  be  more  or  less  completely  arrested. 

The  changes  in  the  muscles  in  these  cases  are  of  great  importance.  From 
the  moment  the  nerve  is  divided,  all  voluntary  power  is  of  course  lost.  Ex- 
periments have  shown  that  up  to  the  fourth  day  in  mammals,  stimulation  of 
the  lower  end  of  the  divided  nerve  will  cause  contraction  of  the  muscles.  1 or 
about  the  same  time  in  the  human  subject  it  will  be  found  that  the  muscles 
respond  more  readily  than  natural  to  the  Faradic  current,  but  after  this  the 
irritability  of  the  muscles  to  the  current  becomes  gradually  less,  while  at  the 
same  time  they  waste  distinctly.  At  the  end  of  some  weeks,  the  muscles 
cease  entirely  to  respond  to  Faradism.  With  the  continuous  current  slov  1\ 
interrupted,  the  course  of  events  is  as  follows : first,  the  muscle  responds  too 
readily  for  a few  days,  after  which  the  irritability  of  the  muscle  gradually 
diminishes  until  it  disappears  entirely.  This  takes  place,  however,  very  slowly, 
the  muscle  frequently  continuing  to  respond  to  the  continuous  current,  slowh 
interrupted,  for  many  months  after  the  Faradic  current  has  ceased  to  act. 
These  reactions  are  most  useful  guides  in  diagnosis,  prognosis,  and  treatment. 
As  the  muscles  become  flabby  and  wasted,  deformities  of  various  kinds  may 
ensue,  from  the  disturbance  of  the  proper  balance  of  antagonism  between  the 

different  sets  of  muscles  of  the  limb.  . , I 

If  union  takes  place  between  the  opposite  ends  of  the  divided  nerve,  tne 
various  phenomena  that  have  just  been  described  gradually  subside,  and  com- 
plete restoration,  first  of  sensation  and  afterwards  of  motion,  with  a return  to 
the  normal  nutrition  of  the  part,  eventually  takes  place.  In  many  cases,  how- 
ever, especially  if  a piece  of  the  nerve  have  been  removed,  or  if  the  wound  in 
which  it  has  been  divided  heal  by  the  second  intention,  recovery  fails  to  take 
place.  Sometimes,  under  these  circumstances,  the.  nerve  at  the  seat  of  its 
division  becomes  implicated  in  a mass  of  dense  cicatricial  tissue,  and  its  central 
end  becomes  bulbous,  just  as  in  similar  conditions  in  stumps,  and  it  may  then 
become  the  seat  and  the  source  of  the  most  intense  sufferings— neuralgic 
pains  darting  like  electric  shocks  downwards  to  the  terminal  branches  an 

upwards  along  the  trunk  of  the  affected  neiw  e. 

Pathology. — If  a nerve  be  completely  divided  its  two  ends  retract  very 
slightly,  not  more  than  a sixteenth  of  an  inch.  In  cases  that  have  been 
examined  at  a later  period,  the  separation  has  been  found  to  have  increase 
to  about  a third  or  half  an  inch,  or  even  more.  Degeneration  sets  in  in  tne 
peripheral  end  about  four  days  after  it  has  been  cut  off  from  its  communica- 
tion with  the  nerve  centres.  The  medullary  sheaths  undergo  fatty  degenera- 
tion, and  more  or  less  completely  disappear  by  about  the  end  of  a mon  i. 
the  central  end  degeneration  docs  not  set  in  for  a much  longer  peno  . 
regeneration  of  the  nerve  takes  place  all  observers  are  agreed  t tat  the  1 ta  step 
is  the  formation  of  a bond  of  union  between  the  two  ends  of  d 1 

snindle-cell  tissue,  which  connects  the  neurilemma  of  the  uppei  end 
of  the  lower  By  what  process  the  new  nerve-fibres  are  developed  m tins 
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mass  of  young  connective  tissue  is  still  doubtful,  but  most  observers  are  of  the 
opinion  that  they  are  formed  by  a growth  proceeding  from  the  axis-cylinder 
of  the  central  end.  After  the  bond  of  union  is  complete  before  the  nerve  can 
fully  resume  its  functions,  the  peripheral  end — which  has,  as  before  stated, 
undergone  a certain  degree  of  degeneration — must  also  be  regenerated.  This 
process  proceeds  slowly  down  the  nerve  from  the  injured  spot.  The  restoration 
of  a contused  or  divided  nerve  is  always  a slow  process,  and  is  frequently  not 
complete  for  from  three  months  to  a year. 

The  question  whether  nerves  can  heal  by  the  first  intention,  has  been  much 
debated  of  late  years.  If  the  term  be  used  in  the  sense  of  complete  restoration 
of  the  function  of  the  nerve  in  a few  days,  there  is  no  evidence  to  show  that 
it  can  take  place.  On  the  other  hand  the  two  ends  can  doubtless  be  united 
by  young  coimective  tissue  at  a very  early  period,  and  the  more  closely  the 
ends  can  be  kept  in  apposition,  the  more  rapidly  will  the  fibres  of  the  central 
end  communicate  with  those  of  the  peripheral.  About  a month  is,  perhaps, 
the  earliest  time  at  which  motor  power  null  return  after  division  of  a nerve. 

Treatment  op  Injuries  causing  Interruption  op  the  Conducting 
Power  op  a Nerve. — The  treatment  of  these  injuries  may  be  divided  into 
two  parts.  1st,  the  Local  treatment  of  the  injured  nerve,  and  2nd,  the  treat- 
ment of  the  Paralysed  part. 

The  Local  Treatment. — In  cases  of  subcutaneous  injury  nothing  can  be 
done.  It  may  be  taken  for  granted  that  although  the  nerve  may  be  com- 
pletely paralysed,  its  continuity  is  not  destroyed  by  any  subcutaneous  injury. 
On  dissecting  limbs  amputated  for  , the  most  severe  railway-  or  machinery- 
accidents,  the  nerves  are  almost  invariably  found  untorn  in  the  midst  of  the 
crushed  tissues.  To  cut  down,  therefore,  in  a subcutaneous  injury  with  the 
intention  of  suturing  the  nerve  would  be  a grievous  error.  When  the  function 
of  the . nerve  is  abolished  by  pressure,  the  cause  of  pressure  must  be  removed 
if  possible,  as  by  the  cure  of  an  aneurism,  the  excision  of  a tumour,  or  the 
reduction  of  a dislocation.  When  the  cause  of  the  paralysis  is  the  implication  of 
the  nerve  in  a cicatrix  or  in  the  callus  of  a fracture,  nothing  should  be  done 
locally  until,  after  waiting  many  months,  it  becomes  evident  that  nature  will 
not  effect  a cure.  It  will  be  very  rarely  found  necessary  in  such  cases  to 
adopt  any  operative  plan  of  treatment,  the  symptoms  disappearing  as  the  scar 
becomes  looser  with  age,  or  as  the  provisional  callus  of  the  fracture  is  absorbed. 
V\  arren,  however,  relieved  a case  of  neuralgia  resulting  from  implication  and 
compression  of  a nerve  by  condensed  cicatricial  tissue  by  dissecting  it  out  of 
the  midst  of  this  Avithout  dividing  or  otherwise  injuring  it. 

In  cases  of  division  of  a nerve  in  an  open  ivound  no  doubt  exists  as  to  the 
proper  line  of  treatment— the  two  ends  of  the  nerve  shoidd  be  found  and  care- 
ully  secured  to  each  other  by  fine  sutures.  The  best  material  for  suture  is 
c lomic  catgut,  as  it  is  desired  to  keep  the  ends  in  contact  only  for  a few  days 

hoi™  i yi°im!  co™ccfc,vc  fcissue  whidl  &rms  the  preliminary  bond  of  union  is 
vprv'hhm  e f ^ Which  w?u^  nofc  ')C  absorbed  for  many  weeks,  would  be 

o]1ni1ii "?  ^ 0 cause  some  irritation  and  possibly  severe  neuralgia.  The  needle 


should  be  either 
bent  into  a cu 
dipped  in  cold 


hem  info  1 a comm°n  darning  needle,  Avhicli,  if  necessary,  can  easily  be 
a Cuive  m kbe  flame  of  a spirit-lamp  and  hardened  again  by  being 


needlesslv  ,hn  Wa  er,;  fc^e  01'cbnarJ  flat  surgical  needle,  with  its  cutting  edges, 
annlied  -wnn  bbres  of  the  nerve.  Three  or  four  sutures  having  been 

> 1 g to  the  size  of  the  nerve,  the  wound  must  be  closed  and  treated 
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by  some  antiseptic  method  if  possible ; union  by  the  second  intention  being  iatal 
to  success.  The  limb  must  be  put  in  such  a position  as  completely  to  relax  any 
strain  on  the  nerve.  In  about  half  the  cases  treated  in  this  way  good  union 
will  be  obtained  with  restoration  of  function.  If  the  first  attempt  fail  from 
suppuration  in  the  wound,  another  attempt  may  be  made  later  on  as  a second- 
ary operation.  Lastly,  if  the  nerve  have  been  divided,  the  wound  long  healed, 
and  no  repair  have  taken  place,  a secondary  operation  may  be  performed  with 
a hope  of  success  even  at  a very  remote  period  after  the  injury.  Such  opera- 
tions would,  however,  be  probably  useless  if  the  muscles  supplied  by  the 
affected  nerve  failed  to  respond  to  the  continuous  current  slowly  interrupted. 
The  operation  is  performed  by  exposing  the  nerve  freely.  Its  central  extremity 
will  usually  be  found  by  its  bulbous  condition,  which  can  readily  be  felt ; the 
lower  end  is  often  atrophied  and  more  difficult  to  find.  The  ends  of  the  neive 
may  then  be  pared,  so  as  to  remove  the  dense  scar-tissue  with  which  they  aie 
covered,  but  no  more  should  be  taken  away  than  is . absolutely  necessary. 
After  this  they  are  sutured  as  in  a fresh  wound.  This  operation  has  been 
successfully  performed  by  Jessop  in  a case  of  wound  of  Jffie  ulnar  nerve 
which  had  happened  some  years  before.  Wheelhouse,  in  1875,  cut  down  upon 
the  sciatic  nerve  in  a case  in  which  it  had  been  wounded  by  a scythe  nine 
months  previously.  The  limb  was  completely  paralysed  and  useless;  the 
muscles  were  much  wasted  and  their  electrical  irritability  almost  lost ; the 
ends  were  two  inches  apart,  the  upper  large  and  bulbous,  and.  the  lower 
slio-htly  atrophied.  The  bulb  was  removed  from  the  central  end,  and  both 
ends  pared  till  healthy  nerve-tissue  appeared,  and  then  brought  together 
with  fine  catgut  sutures.  It  was  only  by  flexing  the  knee  forcibly  that  the 
ends  could  be  got  into  sufficiently  close  apposition  to  allow  of  the  sutuies 
being  tied.  Sensation  returned  in  about  a month,  and  then  the  leg  was 
gradually  straightened.  The  sensibility  remained  unimpaired  and  motion 
returned  soon  after.  At  the  end  of  three  months  the  patient  coidd  walk  with 
the  aid  of  a stick;  and  two  years  afterwards,  although  the  limb  had  no 
regained  its  full  size,  he  could  work  in  the  fields  and  walk  without  aitificial 

Treatment  of  the  Paralysed  Limb.— In  all  those  cases  m which  the 
nerve  is  not  completely  divided,  treatment  of  the  paralysed  parts  w alone 
possible,  the  object  being  to  prevent  wasting  and  to  maintain  the  nutritio 
of  the  limb  in 'such  a way  that,  when  restoration  of  the  ^rye  takes  place, 
the  muscles  shall  be  in  a state  to  respond  to  the  influence  of  the™U,  ; 
over,  much  can  be  done  by  judicious  treatment  to  maintain  the  temper 
ture,  to  avoid  the  formation  of  chilblains  or  other  bom*  1 :o  prei ^ent 
development  of  deformities,  and  in  children  or  young  subjects  to  keep  up  he 
growth.  In  order  to  keep  up  the  nutrition  and  to  overcome  the  congests 
which  is  always  met  with  in  the  paralysed  part,  it  must  be  made  of  a h^) 
rad  colour  at  least  twice  a-day.  There  is  no  more 

this  than  by  the  use  of  the  continuous  electric  current.  The  sponge  home 
c Zee  ed  with  the  positive  pole  of  the  battery 

of  the  nerves,  while  the  limb  is  freely  sponged  with  the  other.  AttheMBK 
time  each  separate  muscle  should,  if  possible,  be  made  to  contract  by 
irruptions  of  the  eurrent.  In  a minute  or  more  the  whole  paralyse part 

will  become  bright  red.  In  the  absence  of  ““'iSd  tetSlr  protected 
properly  applied  rubbing  or  massage.  The  part  should  be  caielu  ) 1 
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by  warm  clothing,  and  the  patient  should  be  encouraged  to  use  it  as  much  as 
possible.  If  only  a single  group  of  muscles  is  paralysed,  properly  designed 
apparatus  may  be  required  to  overcome  the  deformity  which  ensues,  but  this 
should  never  be  used  if  it  can  be  avoided,  as  it  interferes  to  some  extent  with 
the  use  of  the  limb. 

Traumatic  Neuritis. — This  disease  may  follow  almost  any  injury  of  a 
nerve.  It  is  most  common  in  civil  practice  as  the  result  of  bruises  or  strains, 
and  is  sometimes  connected  with  gout  or  rheumatism.  In  wounds  it  seldom 
arises  unless  union  has  taken  place  by  the  second  intention  with  unhealthy 
inflammation  and  suppuration ; and,  consequently,  it  is  a rare  affection  in 
amputation-stumps.  In  gun-shot-wounds,  in  which  the  nerves  are  often 
contused  and  partially  divided  and  in  which  the  wound  almost  always  heals 
with  suppuration,  it  is  more  common. 

Pathology. — The  disease  consists  essentially  of  a chronic  inflammation 
slowly  ascending  the  nerve,  with  thickening  of  the  neurilemma  and  over- 
growth of  the  interfascicular  areolar  tissue.  The  accompanying  drawing 


Fig.  169.  Section  from  Lower  Cord  of  mtervertebral  Foramina,  showing  the  lesions 

not  -«ch  larger  under  300  diam.  than 
fibres  increased.  b dlam0’  veiy  fow  ^-cylinders  present.  Tissue  between 

a . Small  aggregation  of  fibres,  separated  from  others  bv  dense  inter  fUtviiw  „ 

distfnet.  hyPertr°Phied  ““  ^TLger 

c.  Dilated  blood-vessels  surrounded  by  altered  connective  tissue 

’ Seguh,).'11' 1 Pigment  lymg  m areolar  tissue>  moatly  in  neighbourhood  of  vessels  (Sands  and 

excfsedGtbo  ai°T  in  which  Drs-  Sands  and  Seguin,  of  New  York, 

vertebral  forum'  S W-n°  t0  f,nn  ,^1C  factual  plexus,  close  to  the  inter- 
by  dense  mi  .nfdridcs  ,wcd  ^his  compression  of  the  nervous  structures 

permeated  by  dilated1  blond  v1CUlr  tiSSUG  greafc1^  hyPertl'°Phied>  and 

extend  to  tbJo  \ blood-vessels.  In  extreme  cases  the  disease  is  said  to 
extend  to  the  cord,  and  give  rise  to  sclerosis  of  the  cord. 
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Symptoms. — The  symptoms  of  traumatic  neuritis  arc  intense  pain  and  i 
tenderness  in  the  line  ol  the  affected  nerve.  Sensation  is  variously  modi  lied 
in  the  parts  supplied  hy  the  nerve ; there  may  be  numbness,  or  tingling,  or 
anaesthesia ; in  other  cases  there  may  be  intense  neuralgic  pain.  Occasionally 
there  are  spasms,  but  more  commonly  there  is  weakness  or  paralysis  of  some 
of  the  muscles  supplied.  Poore  has  shown  that  in  a considerable  proportion 
of  the  cases  which  have  come  under  his  care  for  loss  of  writing-power,  tender- 
ness has  been  found  in  the  course  of  some  one  or  more  of  the  nerves  of  the 
arm,  and  on  tracing  the  history,  the  origin  of  the  affection  was  frequently 
found  to  be  a strain  or  other  injury.  In  another  case  recorded  by  him,  the 
whole  brachial  plexus  in  the  axilla  became  intensely  tender  after  a violent 
strain  of  the  shoulder.  The  patient’s  sufferings  were  very  great,  and  nothing 
o-ave  him  much  relief.  At  last,  after  prolonged  rest,  the  symptoms  subsided, 
and  it  was  then  found  that  the  serratus  magnus  was  paralysed.  Finally, 
this  also  recovered.  In  hysterical  patients  the  symptoms  are  often  greatly 


exaggerated.  , , , . ., 

Treatment. — In  the  early  and  painful  stage  of  the  disease,  electricity  does 

no  good,  in  fact  it  may  aggravate  the  mischief.  The  tender  nerves  should  be 
freely  blistered,  and  the  affected  limb  put  at  perfect  rest.  If  any  constitutional 
condition  as  gout,  rheumatism,  or  syphilis  can  be  found,  it  must  be  treated  oy 
appropriate  means.  These  cases  are  always  chronic,  often  lasting  many 
months  before  the  symptoms  disappear.  In  others,  all  milder  means  having 
failed  surgical  operations  of  various  kinds  have  been  undertaken  for  the  lehef 
of  the  patient.  These  operations  are  of  three  kinds:— 1.  Excision  of  tie 
bulbous  ends  of  the  nerves  in  cases  of  neuritis  following  amputation;  _. 
Division  or  excision  of  a portion  of  the  affected  nerve;  and  3.  Aeive- 

Stlf*  Excision  of  the  Bulbous  Ends  of  the  Nerves.— This  has  been 
undertaken  usually  under  the  impression  that  the  bulbous  end  was  the  seat  of 
the  mischief.  In  some  cases  no  doubt  a painful  stump  is  due  to  lmplieat 
of  the  end  of  the  nerve  in  the  cicatrix,  and  then  relief  is  given  by  the 
operation.  If  the  symptoms  are  however  due  to  true  ^-omc 
neuritis,  this  operation,  although  occasionally  giving  relief  foi  a short  time,  is 

of  portions  of  the  Nerve.-The  smaller  nerve, 
of  the  limbs  have  been  repeatedly  divided  or  partially 
persistent  traumatic  neuralgia.  The  larger  nervous  till  > ■ 

median,  musculo-spiral,  and  ulnar,  have  been  treated  m Hie "jV  1 “ 
upper  ; and  the  external  popliteal,  and  even  the  sciatic  nerve  m t 
limb  has  been  partially  excised  as  a last  resource  m extreme  cases  These 
operations  have  in  some  cases  effected  a permanent  cure,  in  others  1 > 

been  followed  hy  temporary  relief  only.  , , 

I was  reserved  for  Sands,  of  New  York,  to  remove  a section  of  the  who 
bnchW  plexus  close  to  the  exit  of  the  nerve,  from  the  spmel  column . Jto* 

1 } n Pul  ao'ed  eighteen  whose  right  arm  had  been  seriously  injured 

was  clone  in  a lact  ngcci  eignteui,  t»  . • . R11flpGre(j  the  most 

in  firing  a salute.  The  arm  was  amputated,  but  the  patient  s 

rSSS 

55a  b:  un  mms  - w 
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sterno-mastoid,  and  a transverse  one  following  the  line  of  the  clavicle. 
The  J-shaped  flap  was  turned  up,  the  carotid  sheath  and  its  contents  carried 
to  one  side,  and  the  brachial  plexus  exposed.  Pieces  fully  a quarter  ol  an  inch 
in  length  were  cut  out  from  the  four  lower  cervical  and  first  dorsal  nerves,  and 
from  one  of  these  Fig.  169  was  taken.  Considerable  improvement,  though  not 
complete  relief  from  suffering,  followed  the  operation. 

3.  Nerve-stretching. — The  operation  of  nerve-stretching  was  introduced 
by  Nussbaum  originally  as  a mode  of  treating  intense  neuralgia  following- 
injury.  In  a case  of  this  kind  affecting  the  arm,  and  resulting  from  gun-shot 
injury,  he  cut  down  and  stretched  the  ulnar  nerve,  then  the  nerves  surround- 
ing the  brachial  artery,  and  lastly,  the  brachial  plexus,  itself  pulling  vigorously 
on  the  nervous  cords.  The  result  was  a perfect  cure.  Since  then  the  opera- 
tion has  been  performed  on  nerves  in  all  parts  of  the  body  and  for  a great 
variety  of  diseases,  but  it  will  be  perhaps  most  conveniently  described  here. 

Under  the  name  of  nerve-stretching  two  distinct  operations  are  included. 
In  operating  on  the  larger  trunks  the  nerve  is  exposed,  cleanly  isolated  for  an 
inch  or  more,  and  forcibly  stretched  either  by  passing  the  finger  beneath  it,  as 
in  the  case  of  the  sciatic,  or  by  means  of  a hook ; but  on  account  of  the  great 
size  and  strength  of  the  nerve  its  power  of  conduction  is  never  completely 
destroyed,  even  if  considerable  force  be  used,  although  there  may  be  some 
modification  in  its  function.  In  operation  on  the  smaller  nerves,  as  the  facial, 
the  nerve  is  exposed  and  stretched  with  a hook,  and  it  will  always  be  found, 
if  moderate  force  be  used,  that  conducting  power  is  as  completely  abolished 
as  if  the  nerve  had  been  divided.  This  operation  is  therefore  equivalent  to 
division,  the  only  difference  being  that,  as  the  continuity  of  the  nerve  is  not 
destroyed,  restoration  of  function  is  certain  to  take  place  sooner  or  later. 
In  the  former  case  the  mode  of  action  is  doubtful ; but  it  has  been  suggested 
that  it  acts  by  breaking  down  adhesions  which  have  been  formed  amongst 
the  fibres  of  the  nerve  and  between  them  and  surrounding  parts  during  a past 
attack  of  neuritis.  In  the  latter  case,  the  period  of  rest  given  by  temporary 
interruption  of  the  function  of  the  nerve  may  relieve  the  disease  for  which 
the  operation  is  undertaken. 

Since  Nussbaum’s  operation,  nerve-stretching  has  been  frequently  repeated 
with  very  variable  results.  Amongst  the  earliest  cases  in  London  was  one  in 
winch  Callender  successfully  stretched  the  median.  At  University  College 
Hospital,  Marcus  Beck  stretched  the  cords  of  the  brachial  plexus  above  the 
clavicle  m a case  of  intense  neuralgia  and  spasm  of  the  stump  after  amputation 
at  the  shoulder- joint.  The  bulbous  extremities  of  the  nerves  had  been  twice 
before  excised  from  the  axilla.  This  case  was  probably  one  of  genuine  chronic 
neuritis,  possibly  extending  even  to  the  cord,  and  the  operation  completely  failed 
to  give  any  relief.  Nerve-stretching,  however,  being  devoid  of  danger  and 
certain  not  to  make  the  patient  worse,  may  be  adopted  without  hesitation  i 
an  cases  in  which  there  is  a possible  chance  of  its  giviim-  relief. 


in 
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few  ^usc^es  are  frequently  bruised  by  violent  blows  or  falls,  a 

inabilii-v  i 0 *'cn  ruptured.  The  chief  signs  of  this  injury  arc  a sense  of 
is  tpnfWr. « US°  tlC  mLlsc*cs  and  great  pain  on  attempting  to  do  so.  There 
88  on  piessure  over  the  bruised  spot,  but  passive  movements  do  not 
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cause  pain  so  long  as  they  do  not  put  the  injured  fibres  on  the  stretch.  By 
careful  attention  to  these  points,  it  is  easy  to  distinguish  these  injuries  from 
fractures  of  neighbouring  bones  which  they  sometimes  resemble— especially  in 
the  neighbourhood  of  the  shoulder-joint. 

Sprains  or  Strains  of  muscular  parts,  without  rupture  of  fibres,  are  of  very 
common  occurrence,  especially  about  the  shoulders,  hip,  and  loins,  and  are 
accompanied  by  much  pain,  stiffness,  and  inability  to  move  the  part.  When 
they  occur  in  rheumatic  subjects,  these  injuries  not  uncommonly  give  rise  to 
severe  and  persistent  symptoms  ; painful  atrophy,  rigidity,  or  local  paralysis 
of  the  injured  muscle  being  in  some  cases  induced.  It  is  then  often  difficult 
to  determine  how  much  is  due  to  the  direct  strain  of  the  muscle,  and  how 
much  to  chronic  neuritis  resulting  from  a simultaneous  strain  of  the  nerves. 
When  complete  atrophy  of  a muscle  preceded  by  much  pain  follows  a strain,  it 
is  probable  that  the  nerves  have  been  implicated  in  the  injury. 

In  the  Treatment  of  these  accidents,  when  recent,  it  will  be  found  that 
kneading  or  rubbing  the  part  with  a stimulating  embrocation  gives  relief,  but, 
if  the  pain  be  severe,  the  application  of  hot  fomentations  with  rest  is  more 
efficient.  In  the  later  stages,  blisters  applied  to  the  points  at  which  the  pain 
is  most  severely  felt  are  often  beneficial.  If  the  injury  occur  in  persons  of  a 
rheumatic  constitution,  the  effects  are  much  more  severe  and  persistent  than 
in  those  who  are  otherwise  constituted.  In  such  persons,  douches,  frictions, 
and  passive  motion  will,  after  a time,  be  necessary,  together  with  proper 
constitutional  treatment.  In  strumous  subjects,  a sprain  may  lead  to  the 
development  of  very  serious  articular  inflammation. 

Muscles  that  have  been  sprained  sometimes  undergo  a species  of  rigid  atrophy, 
with  much  impairment  of  motion  of  the  limb  or  joint.  In  such  cases,  frictions, 
douches,  and  above  all,  electricity,  will  be  found  useful. 

Rupture  op  the  Sheath.— It  occasionally  happens  that  the  muscular 
sheath  is  ruptured,  so  that  the  belly  of  the  muscle  forms  a kind  of  hernial  pro- 
trusion through  the  aperture  ; or  the  tendon  may  be  displaced  by  rupture  of 
its  sheath.  This  usually  happens  with  the  biceps,  or  the  extensors  of  the 


fingers  or  rectus  femoris. 

Dislocation  or  Displacement  op  Muscles  and  Tendons.— 1 he  long 
slender  muscles  of  the  forearm,  and  the  complicated  muscles  of  the  back  with 
their  innumerable  interdigitating  tendons  and  bellies,  and  ah  tendons  lying  m 
orooves  in  bones  are  liable  to  be  displaced  by  some  sudden  and  unusual  move- 
ment The  accident  is  popularly  spoken  of  as  a “ rick.”  The  characteristic 
features  of  the  accident  are,  that  during  some  forcible  movement  the  patient 
feels  a sudden  severe  pain,  localized  to  a single  spot,  and  at  the  same  time  he 
finds  himself  unable  to  execute  certain  movements.  The  Surgeon  in  the 
majority  of  cases  by  careful  examination  and  by  finding  out  exactly  u ha 
movement  causes  the  pain,  will  be  able  to  ascertain  which  is  the  affected 
muscle.  In  the  case  of  the  slipping  out  of  a superficial  tendon  the  displaced 
part  may  be  felt  moving  in  its  abnormal  situation.  Callendei  laid  oun 

SoS  rules  for  the  treatment  of  this  injury.  First,  guided  by  the  M 
decide  as  to  the  muscle,  or  dotation  of  a muscle,  probably  the  scat  of  the 
iniurv  Secondly,  relax  the  muscle  as  far  as  possible  by  putting  the  par 
the  position  which  would  be  induced  by  its  full  contraction  1 lordly  by  Arm 

manipulation  such  as  by  rubbing  with  the  hand,  or  by  kneading 

* »pZ»  “ ■ hurtbly,  if  this  fail,  make  pressure  over  the 
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part  whilst  you  make  the  patient  contract  the  muscle,  or  if  he  cannot  do  this, 
put  the  part  suddenly  in  such  a position  as  to  stretch  the  muscle.  These 
manipulations  must  be  done  without  an  antes  the  tic,  as  we  need  guidance  from 
the  sensations  of  the  patient  and  action  of  the  affected  muscle.  Replacement 
is  seldom  possible  after  two  or  three  weeks.  If  the  condition  is  left  unrelieved 

I the  parts  seem  to  accommodate  themselves  to  their  new  positions,  and  the 
pain  subsides,  but  some  permanent  weakness  may  remain.  The  accident  is 
always  likely  to  recur,  even  if  the  displacement  has  been  successfully  reduced. 

The  following  are  the  chief  situations  in  which  this  accident  has  been  met 
with. 

The  Long  Tendon  of  the  Biceps.  Callender  described  a case  of  this  accident. 
There  was  great  pain  and  inability  to  move  the  biceps  or  even  the  shoulder-joint. 
The  shoulder  seemed  to  droop  forwards.  The  tendon  could  be  felt  lying  at 
the  inner  side  of  its  groove.  It  could  be  replaced,  but  no  treatment  would 
keep  it  there. 


Various  Tendons  at  the  Wrist  have  been  displaced.  They  are  usually 
replaced  without  difficulty  by  the  means  above  described.  The  parts  must  be 
kept  fixed  for  about  two  weeks,  by  means  of  splints  and  properly  arranged 
pads. 

. The  Small  Muscles  of  the  Bade,  or  of  the  back  of  the  neck,  are  occasionally 
displaced.  Replacement  can  best  be  effected  by  firm  pressure  over  the  painful 
spot,  while  the  patient  carries  out  the  movement  that  gives  him  pain. 

The  Tendon  of  the  Peronms  Longus  may  slip  out  of  its  sheath  behind  the 
outer  ankle,  the  sheath  being  torn  in  some  violent  twist  of  the  foot  inwards. 
The  accident  is  liable  to  recur,  and  is  often  a source  of  much  discomfort  and 
temporary  lameness.  The  treatment  consists  in  the  first  instance  of  absolute 
xffy  of  the  foot  for  some  weeks  in  plaster  bandages  or  splints,  to  give  time 
or  the  sheath  to  consolidate.  To  prevent  recurrence,  a spring  clip  should  be 
worn,  so  as  to  press  the  tendon  against  the  fibula. 

Rupture  and  Division.— Subcutaneous  rupture  of  muscles  and  tendons 
f^omirequcntly  occurs,  not  so  much  from  any  external  violence,  as  from  the 

non,  ?*1011  °f  rh,6  mUS°  e rupturmg  its  own  substance.  The  rupture  may 
occur  at  one  of  four  points  : m the  muscular  substance  itself  • at  the  line  of 
junction  between  the  muscle  and  tendon  ; through  the  tendon  • and  lastly  at 
the  point  of  insertion  of  the  muscle  or  tendon  into  bone.  Sedillot  found  that 

mscleT'StirneV’UPtTe  ^ °f  °rigin  °f  fche  tendon  from  the 

muscle  13  times  ; and  m the  remaining  8,  the  muscle  itself  was  torn. 

unese  ruptures  occur  most  commonly  in  middle-no-pd  or  olrWi-n-  1 

“ the  rf y °f  joi,ih'  ^ ^ 

to  « fcmSih  f-?  lcm  a ““P-  Ho  becomes  unable 

finrh  a 1 n mi,  and  at  the  part  where  the  rupture  has  occurred  he 

\l?ZZfPltr  rlT\hythe  retracfci011  of  the  ^ 0 he  ton 
m,  ’ tlie  bclD  of  which  contracts  into  a hard  lump 

AchSSrfSor^  tr0ublfTe’  are  seldom  serious.  The  tendo 
biceps,  the  deltoid  t]  ^ ^ ° -tle  thigh,  the  triceps  of  the  arm,  the 

most  codmoSI  ,h®  VQCtZ  abdom,rs>  are  the  tendons  and  muscles  that 
they  are  placed  ^ ^ W1  1 16  le  atlve  frequency  of  the  order  in  wliich 

Tot.  r.  tendons  may  be  cut  across  accidentally  or  purposely  in  almost 
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any  part  of  the  body.  In.  these  injuries  there  is  always  a considerable  amount  ( 
of  gaping  of  the  wound,  owing  to  the  retraction  of  both  ends,  if  a muscle  be 
divided,  and  of  the  muscular  cud  only,  if  a muscle  be  separated  from  its  tendon 
or  the  tendon  cut  across. 

Union. — The  mode  of  union  of  these  injuries  has  been  well  described  by 
Paget.  When  a tendon  is  cut  across,  the  space  between  the  ends  is  immedi- 
ately filled  by  a blood  clot.  Exudation  rapidly  follows  from  the  vascular 
sheath  and  areolar  tissue  in  the  neighbourhood,  the  clot  is  penetrated  by  the 
wandering  cells,  and  is  soon  decolourized  and  absorbed,  till  on  the  tlmd  day  its 
place  is  occupied  by  a soft  greyish-pink  mass,  extending  also  into  the  sheath 
and  surrounding  the  cut  ends  of  the  tendon.  This  mass  will  be  found  to 
be  composed  of  small  round  cells,  with  a homogeneous  intercellular  substance, 
mixed  with  which  may  be  here  and  there  seen  some  remains  of  the  blood-clot. 
New  vessels  penetrate  it  from  without,  aud  it  afterwards  undergoes  the  oxdinaij 
changes  observed  in  the  development  of  granulation-tissue  into  fibrous-tissue. 
By  experiments  upon  animals,  Paget  showed  that  by  about  the  fourth  or  1 1 
day  the  bond  of  union  has  become  more  defined  in  outline,  and  forms  a distinct 
cord-like  mass  between  the  ends  of  the  tendon,  and  the  microscope  shows  that 
the  cells  have  lengthened  out  and  become  spindle-shaped,  so  that  the  tissue 
appears  fibrillated  ; in  the  course  of  two  or  three  more  days,  it  becomes  tough 
and  filamentous  ; after  this  the  tissue  gradually  perfects  itself,  until  it  closely 
resembles  tendinous  structure,  though  for  some  time  it  remains  dull  white  and 
more  cicatricial  in  appearance.  The  strength  of  this  bond  of  union  is  mar- 
vellously great ; Paget  found  that  the  tendo  Achillis  of  a rabbit,  six  days  after 
its  division,  required  a weight  of  20  lbs.  to  rupture  it.  In  ten  days  the  break- 
ing weight  was  56  lbs.  Divided  muscles  unite  m the  same  way  as  tendons, 
but  less  quickly,  and  by  fibrous  cicatricial  bonds  ; Weber,  Gussenbauer  and 
others  have,  however,  recorded  observations  which  tend  to  show  that  under 
favourable  conditions,  gradual  regeneration  of  muscular  tissue  may  take  place 

Treatment.— The  principle  of  treatment  m these  cases  when  the  injury is 
subcutaneous  is  extremely  simple:  it  consists  in  relaxing  the  muscles  by 
position,  so  as  to  approximate  the  divided  ends  ; and  111  maintaining 
in  this  position  for  a sufficient  length  of  time  for  proper  union  to  take  place. 
If  muscular  relaxation  be  not  attended  to,  the  uniting  bond  will  be  elongate* 
and  weak,  and  perhaps  altogether  inefficient.  Stiffness  and  weakness  are  often 
left  for  a length  of  time— for  many  months,  indeed-^ter  union  lias  taken 
nlace  • very  commonly,  owing  to  the  adhesion  of  the  divided  tendon  to  its 
sheath,  and  of  this  to  the  neighbouring  soft  structures  Jal™  ^a'^ter‘ 
douches,  followed  by  methodical  friction,  will  greatly  tend  to  restore  ^ 
suppleness  of  the  parts.  If  the  stiffness  does  not  readily  yield  to  milder  treat- 
mmlt,  the  adhesions  must  be  broken  down  by  forcible  movement  of  the  pa 
under  an  anesthetic.  By  the  end  of  one  month  after  the  injury,  there  will  be 
no  fear  of  tearing  through  the  bond  of  union  while  so  doing. 

Tendons  or  muscles  divided  in  an  open  wound  must  be  treated  by  immediate 
suture  Either  chromic  catgut  or  antiseptic  silk  sutures  may  lie  use  , 
taei'  being  preferable  ; the  wound  should  be  closed  over  them  the  l mb 

“ Sa  position  as  to  relax  the  tendon,  and  every  effort  made  to 
obtain  union  by  the  first  intention.  If  suppuration  takes  place  be  wee 
" a Lided  tendon,  the  bond  of  union,  if  any  is  developed,  >s  almost 
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always  imperfect,  and  the  divided  ends  form  the  most  hopelessly  firm  adhesions 
to  the  surrounding  parts.  Should  septic  pus  form  in  the  wound,  there  is  great 
risk  of  its  burrowing  widely  in  the  sheath,  or  in  the  loose  areolar  tissue  sur- 
rounding the  divided  tendon,  an  accident  which  may  be  followed  by  sloughing 
of  the  tendon,  or  which,  if  that  be  avoided,  must  necessarily  lead  to  the  forma- 
tion of  extensive  and  dense  adhesions. 

Injuries  of  Special  Muscles  and  Tendons. — When  the  tendo 
Achillis  is  ruptured,  the  best  mode  of  treatment  consists  in  the  application 
of  an  apparatus  formed  of  a dog-collar  placed  round  the  thigh  above  the  knee, 
from  which  a cord  is  attached  to  a loop  in  the  back  of 
a slipper  ; by  shortening  this  cord,  the  leg  is  bent  on 
the  thigh,  and  the  foot  extended,  so  that  the  muscles  of 
the  calf  become  completely  relaxed  (Fig.  170).  After 
this  simple  apparatus  has  been  used  for  two  or  three 
weeks  the  patient  may  be  allowed  to  go  about,  wearing 
a high-heeled  shoe  for  some  weeks  longer. 

The  Quadriceps  Extensor  of  the  Thigh  may  be 
torn  away  from  the  insertion  into  the  patella,  or  the 
tendon  of  the  rectus  may  be  ruptured  about  an  inch 
above  this.  Such  an  accident  occurs  in  the  same  way 
that  a patella  is  broken  across,  namely,  by  a violent 
muscular  effort  to  prevent  falling  whilst  the  knee  is 
semi-flexed.  Under  these  circumstances  one  of  three 
things  will  happen  ; the  tendon  of  the  rectus,  the  patella, 
or  the  ligamentum  patellm,  will  give  way.  More  com- 
monly the  patella  is  broken  across  ; next  the  tendon  gives  way,  and  less 
requently  the  ligament.  When  the  tendon  gives  way  the  signs  are  un- 
mistakeable.  The  patient  falls  on  the  ground,  is  unable  to  raise  or  stand 
on  the  injured  limb,  and  a distinct  gap  occasioned  by  the  retraction  of 
the  muscle  can  be  felt  above  the  patella  between  the  fleshy  masses  of  the 
vasti,  which  are  very  rarely  torn.  The  accident  is  usually  followed  bv 

end  ofWlh  T °ff  thi  JOmt  °win"  t0  the  §'reafc  distance  to  which  the  upper 
end  of  the  torn  tendon  is  retracted,  union  may  fail  to  take  place,  but  even  if 

“e„“ntS  °f  ^ the  patj 

pa * - <*“  «*«» 

W'?1™  of,tlle  tendon  “d  »f  the  ligament  is  Hie 

r .*•  A- 

accident  which  I W-r>  a ^ ^ree  or  f°ur  cases  of  this 

long  been  left.  ' D’  80mcw  iat  troublesome  stiffness  of  the  parts  )ias 

U Rupture  „f  the  Muscles  or  Tendons  of  the  Arms  or  Shoulder 


Fig.  170. — Strap  for  Rup- 
ture of  the  tendo  Aclnllis. 


about^h^slmulder  are  sp®(?aJ  Raiment  needed.'  When  the  muscles 

bably  owino-  t0  m ‘ • ,.  a 0 inJm7>  rapid  atrophy  is  apt  to  ensue,  pro- 

and  consecpeut  fnterf  P circnmflex  and  suprascapula:  v nerves, 

good  illnstSu  7^1 Wih  th°  "Utriti011  »f  tire  part.  Fig.  171  is  r 
■“.on  of  the  remote  electa  of  such  a strain  of  the  capsular  muscles 
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of  the  shoulder- joint.  In  this  case  the  accident  arose  from  severe  dragging 
upon  the  arm  by  the  reins  of  a runaway  horse. 

In  division  of  the  Extensor  Tendons  of  the  Fingers — a very  common 
accident — the  tendons  should,  if  possible,  be  sutured,  and  the  hand  must  be 

kept  extended  on  a straight  splint  for  three  weeks, 
until  perfect  union  has  taken  place. 

The  Flexor  Tendons  of  the  fingers  may  also 
be  divided.  In  these  cases  the  phalanges  cannot 
be  bent,  the  fingers  stretching  out  straight.  The 
only  treatment  consists  in  flexing  the  finger  fully 
into  the  palm  of  the  hand,  where  it  must  be  re- 
tained by  strips  of  plaster. 

Laceration  of  the  Rectus  Abdominis  Muscle 
may  occur  in  the  efforts  of  childbirth,  or  from  blows 
upon  the  abdominal  wall ; a ventral  hernia  being 
the  consequence.  Guthrie  relates  several  remarkable 
cases  occurring  in  military  practice,  of  progressive 
atrophy  of  a part  of  the  muscular  wall  of  the  ab- 
domen following  blows. 

Rider’s  Sprain  may  occur  in  two  situations — 
in  the  adductors,  and  in  the  internal  rotators  of 
the  femur.  It  is  more  commonly  met  with  in  the 
adductors.  It  consists  in  a laceration  of  some  of 
the  muscular  fibres  or  of  the  fascia  covering  the  muscles.  It  is  due  to  a 
violent  or  spasmodic  contraction  of  these  muscles  when  the  rider  is  m 
danger  of  losing  his  seat.  The  pain  is  very  great.  The  grip  is  lost  and 
the  sufferer  is  unable  to  ride.  When  the  internal  rotators,  or  some  of  the 
capsular  muscles  of  the  hip-joint  are  the  seats  of  the  sprain,  the  pain  and 
disability  are  referred  to  the  back  of  the  trochanter  • 

The  Treatment  consists  in  rest,  and  the  use  of  a spica  strap  or  bandage, 
with  a pad  over  the  injured  muscle,  so  as  to  compress  it  and  control  its  action. 


jrig.  171.— Atrophy  of  Capsular 
Muscles  of  Shoulder. 
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CHAPTER  XIX. 

INJURIES  OF  BONES  AND  JOINTS. 


INJURIES  OP  BONES. 


A bone  may  be  bruised,  bent,  cut,  or  fractured. 

Bruising  of  the  Bone  and  Periosteum  often  occurs,  and  is  usually  of 
no  great  moment.  A moderate  contusion,  however,  of  a bone  that  is  but 
thinly  covered,  as  the  shin  or  elbow,  may  give  rise  to  troublesome  symptoms 
from  inflammation  of  the  periosteum.  If  the  contusion  be  severe,  the  vitality 
of  a layer,  or  even  of  the  whole  substance  of  the  bone,  may  be  destroyed,  as 
happens  sometimes  from  the  graze  or  contusion  of  a bullet ; or  the  bone  may 
become  deeply  inflamed,  and  suppuration  take  place  in  its  cancellous  structure. 
In  old  people,  the  contusion  of  a bone  is  frequently  followed  by  atrophy  and 
shortening,  as  happens  in  the  neck  of  the  femur ; in  strumous  constitu- 
tions, it  may  lead  to  serious  disease  of  the  bone,  ending  in  its  complete 
disorganization. 


In  the  Treatment  of  bruised  bone,  immediate  relief  may  be  afforded 
by  leeches,  fomentations,  or  the  application  of  warm  lead  and  opium  lotion. 
At  a later  period,  and  more  especially  if  the  pain  be  severe  at  night, 
iodide  of  potassium  may  be  useful.  There  is  a very  troublesome  condition 
following  a graze  of  the  shin,  with  bruise  of  the  periosteum  and  tibia,  in 
which  the  slight  abrasion  does  not  heal  readily,  and  the  periosteum  becomes 
thickened  and  pulpy.  In  these  cases,  rest  of  the  limb,  the  application  of  lead 
lotion,  the  support  of  a bandage,  and  the  administration  of  the  iodide  with  bark 
will  be  found  to  afford  great  relief.  The  consequences  of  bruise  will  be  con- 
sidered when  we  come  to  speak  of  necrosis. 


Bending  of  Bone  may  occur  in  two  conditions,  viz.  : without  or  with 
fracture.  Bending  without  fracture  is  most  commonly  met  with  in  very  young- 
subjects,  before  the  completion  of  ossification  ; the  bone  being  healthy,  but 
naturally  soft,  at  this  period  of  life.  It  occasionally  takes  place  in  adult  life, 
but  is  then  the  result  of  some  structural  change,  by  which  the  natural  firmness 
of  the  osseous  tissue  is  diminished.  The  bending  most  commonly  occurs  in 
the  long  or  slender  bones,  especially  the  clavicle,  the  radius,  and  the  femur, 
but  sometimes  is  met  with  in  the  flat  bones,  or  those  of  the  skull,  in  which 
depression  takes  place  from  a blow  without  fracture  having  occurred.  I11 
niany  cases  ol  bending  both  of  long  and  of  flat  bones,  there  is  partial  fracture 
n the  convex  side— the  “ green-stick  fracture  ” (see  page  500). 

A lm/ment  simple  : the  Surgeon  gradually  straightens  the  bone,  by 
y.  i U&  ll  SP  on  concave  side,  towards  which  the  bone  is  pressed  by  a 
dage 1 and  a pad  applied  upon  its  greatest  convexity, 
rac  ares  will  be  described  in  the  following  two  chapters. 
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INJURIES  OP  JOINTS. 

Contusions. — Joints  are  often  contused  by  kicks,  falls,  or  blows,  so  as  to 
be  severely  injured,  with  much  pain,  and  consecutive  inflammation  of  the 
capsule,  synovial  membrane,  or  other  structures  entering  into  their  formation. 
As  a result  of  contusion  the  joint  may  be  suddenly  distended  with  blood, 
hcemar  thro  sis.  The  blood  so  effused,  mixed  as  it  always  is  with  much  synovia, 
slowly  undergoes  absorption,  without  leading  to  any  inconvenience. 

The  Treatment  should  consist  of  complete  rest  of  the  part  with 
the  application  of  a splint.  An  evaporating  lotion  or  an  ice-bag  may  be 
applied  over  the  joint.  Should  the  amount  of  effusion  be  very  considerable 
the  tension  of  the  joint  and  the  consequent  pain  may  be  at  once  relieved  by 
removing  the  effused  blood  by  means  of  the  aspirator.  Before  inserting  the 
needle  it  is  safer  to  wash  it  through  several  times  with  a 1 in  20  solution  ol 
carbolic  acid,  and  care  must  be  taken  to  keep  the  needle  perfectly  steady  while 
it  is  in  the  joint. 

In  some  cases  a bursa,  situated  in  the  neighbourhood  of  a joint,  is  seriously 
bruised,  and  becomes  inflamed  : in  consequence,  there  is  often  troublesome 
suppuration.  When  this  takes  place,  free  incision  into  the  inflamed  part, 
with  antiseptic  treatment,  will  afford  speedy  and  effectual  relief  to  the  patient. 
Sprains. — When  a joint  is  twisted  violently  so  that  its  ligaments  are  either 
much  stretched  or  partially  torn  across,  though  there  be  no  displacement  of 
the  osseous  surfaces,  it  is  said  to  be  sprained.  These  injuries  are  exceedingly 
painful  and  troublesome  in  their  consequences.  They  most  frequently  occur 
to  the  wrist-,  knee-,  and  ankle-joints.  The-  pain  is  very  severe,  and  often 
sickening.  The  intensity  of  the  pain  in  a sprain  is  very  remarkable  when  we 
reflect  on  the  low  degree  of  sensibility  possessed  by  ligaments  in  the  normal 
state.  They  may  be  cut  and  divided  on  the  cross  without  pain,  but  if  stretched 
in  a longitudinal  direction  or  twisted,  so  as  to  tend  to  separate  the  articular 
surfaces,  pain  of  the  most  intense  character  is  at  once  set  up— a wise  provision 
of  nature  guarding  against  articular  displacements.  At  the  time  of  the  sprain 
a certain  amount  of  blood  is  effused  into  the  articular  cavity  and  the  sunouna- 
ing  tissues,  in  consequence  of  which  the  limb  in  a few  days  becomes  dis- 
coloured  for  some  distance  above  and  below  the  joint.  The  sprain  is  rapidly 
followed  by  swelling  and  inflammation  of  the  joint  and  investing  tissues,  often 
very  chronic  and  tedious.  As  the  inflammation  subsides,  stiffness  and  pain  in 
using  the  part  continue  for  a considerable  length  of  time,  and  are  in  some  cases 
followed  by  a kind  of  rigidity  and  wasting  of  the  limb.  In  individuals  of  a 
rheumatic  or  gouty  habit  of  body,  the  inflammation  of  the  joint  consequent  on 
the  sprain  is  often  most  tedious  and  chronic,  and  will  yield  only  to  appropriate 
constitutional  treatment.  In  strumous  subjects,  destructive  disease  of  the 

joint  may  ultimately  be  induced.  _ . 

Treatment. — If  the  sprain  be  slight,  rubbing  the  part  with  a stimulating 
embrocation,  and  giving  it  the  support  of  strapping  or  a bandage,  are  all  that 
need  be  done.  But  if  it  be  at  all  severe,  more  active  measures  must  be  had 
recourse  to.  These  must  vary  according  to  the  condition  of  the  joint  "hen 
the  Surgeon  sees  the  patient';  but  they  are  all  conducted  on  the  principles  o 
securing  perfect  rest,  and  subduing  inflammation.  In  the  vast  majority  o 
these  injuries  all  that  is  necessary  is  to  put  the  part  at  rest  for  two  wee's. 
The  amount  of  discoloration  that  often  follows  a sprain  is  sufficient  eude 
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of  the  extent  of  the  laceration  of  the  ligaments  that  has  taken  place.  F01  the 
repair  of  this  rest  is  as  necessary  as  for  the  healing  of  an  open  wound  01  the 
union  of  a broken  bone.  As  a rule,  however,  unless  the  Surgeon  makes  it 
impossible,  the  patient,  finding  that  he  can  still  use  the  joint,  although  with 
some  pain,  continues  to  do  so.  This  is  the  reason  that  sprains  are  so  often 
tedious  in  the  cure,  and  so  frequently  leave  weakness  or  stiffness  behind.  If 
the  Surgeon  therefore  see  the  patient  immediately  on  the  occurrence  of  the 

B accident,  or  before  much  swelliug  have  set  in,  the  best  plan  is  to  envelope  the 
joint  either  in  a flannel  bandage  or  iu  a thick  layer  of  cotton-wool,  over  which 
a plaster-of-Paris-bandage  is  to  be  applied.  The  plaster  should  be  kept  on  for 
two  weeks,  at  the  end  of  which  time  the  patient  may  cautiously  use  the  joint. 
This  method  of  treatment,  which  comprises  rest,  perfect  immobility,  and  com- 
pression of  the  joint,  puts  it  into  the  best  possible  condition  for  the  repair  of 
the  injured  articular  structures,  and  for  the  prevention  of  consecutive  inflam- 
mation. Another  plan  of  treatment  is  to  strap  up  the  joint  very  firmly  with 
long  strips  of  soap-plaster,  but  this  is  not  as  efficient  a means  of  procuring 
rest.  Should  the  patient  not  have  been  resting  the  joint,  and  should  inflam- 
mation with  much  swelling  have  set  in,  in  most  cases  the  best  treatment  null 
be  the  application  of  a starched  bandage,  as  a plaster-of-Paris-apparatus  is  apt 
to  become  loose  as  the  swelling  subsides,  and  it  cannot  be  opened  and  refilled 
with  cotton  wool  as  the  starched  bandage  can.  Should  the  inflammation  be 
too  acute  for  the  immediate  application  of  a rigid  apparatus,  the  joint  may  be 
put  on  a pillow  and  covered  with  a piece  of  linen-rag,  well  moistened  with  an 
evaporating  lotion  or  kept  wet  by  means  of  irrigation,  or  covered  with  ice-bags. 
Should  this  not  check  the  inflammation,  leeches  may  be  freely  applied  ; and, 
when  the  swelling  has  somewhat  subsided,  the  joint  should  be  supported  with 
an  elastic  roller  and  plasters,  a plaster  or  starched  bandage,  or  leather  splints. 
In  the  more  advanced  stages,  when  pain  and  stiffness  alone  are  left,  it  should 
be  well  douched  with  cold  water  twice  a-day,  and  afterwards  rubbed  or 
kneaded  with  soap-liniment,  until  its  usual  strength  and  mobility  are  restored. 
This,  however,  very  commonly  does  not  occur  in  sprains  of  the  knee  and  ankle 
for  many  weeks  ; a degree  of  painful  stiffness  being  left. 

Persistent  Pain  or  Weakness  in  a joint  after  a severe  sprain  may  arise 
from  various  causes,  each  of  which  requires  appropriate  treatment.  The 
following  are  the  chief  conditions  requiring  attention. 

1.  Adhesion  vntliin  the  joint  and  in  the  neighbouring  synovial  sheaths  con- 
sequent upon  the  inflammation  following  the  sprain.  In  this  condition  the 
swelling  has  completely  subsided,  but  the  movements  of  the  joint  are  limited 
and  any  attempt  to  forcibly  exceed  the  limits  is  accompanied  by  intense  pain, 
usually  localized  at  one  spot.  This  form  is  best  treated  by  forcible  movement 
or  wrenching  under  an  anaesthetic. 

2.  Imperfect  repair  of  the  torn  ligaments  usually  results  from  want  of  rest 
cuiing  the  treatment.  There  is  little  or  no  swelling,  and  the  movements  of 
e joint  are  perfect,  but  there  is  a sense  of  weakness,  accompanied  by  slight 
pam  r any  strain  is  thrown  upon  the  injured  ligament.  This  is  best  treated 
y ixing  the  joint  for  three  or  four  weeks  iu  a plaster  of  Paris  bandage,  after 
077'1  elasfcic  support  may  be  worn  for  some  time. 

le  effusion  mag  have  been  imperfectly  absorbed. — The  joint  presents 
ien  10  oulinary  appearances  of  chronic  synovitis,  and  must  be  treated  for  that 
disease.  (See  Synovitis). 
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4.  In  Strumous,  Gouty,  and  Rheumatic  subjects  the  inflammation  following 
a sprain  may  assume  the  form  characteristic  of  these  constitutional  conditions 
and  must  be  treated  accordingly.  (See  Diseases  of  Joints.) 

5.  In  severe  sprains  of  joints,  more  especially  of  the  knee,  ankle,  and 
shoulder,  it  often  happens  that  there  is  a slight  displacement  of  the  articular 
surfaces.  This  may  happen  at  the  time  of  the  sprain,  being  primarily  and 
directly  occasioned  by  the  violence  that  twists  and  sprains  the  joint,  or  it  may 
be  secondary,  coming  on  at  a later  period,  owing  to  the  constrained  position 
m which  the  injured  articulation  has  been  kept  for  some  length  of  time. 
Any  way,  if  allowed  to  remain,  it  interferes  seriously  with  the  free  mobility  of 
the  joint.  In  order  that  this  be  maintained,  the  most  accurate  co-aptation  of 
the  articular  surfaces  is  necessary.  If  there  be  the  very  slightest  deviation 
fiom  the  accuracy  of  this  “ fit,”  they  become  locked  in  movement,  and  all 
motion  becomes  painful.  This  is  especially  the  case  in  the  hinge-joints,  as 
the  knee  and  elbow.  In  the  ball  and  socket  joints,  more  especially  in  the 
shoulder,  the  head  of  the  humerus  is  apt  to  be  thrown  very  slightly  forwards 
on  to  the  edge  of  the  glenoid  cavity,  where  it  becomes  fixed,  all  movements 
of  the  joint  being  exquisitely  painful. 

In  all  these  cases  of  slight  displacement  connected  with  sprains  that  do  not 
amount  to  dislocation,  properly  so  called,  but  where  there  is  only  a very  slight 
want  of  true  co-aptation  between  the  articular  surfaces,  the  patient  should 
be  put  under  anaesthesia,  and  the  joint  “ wrenched,”  so  as  to  replace  the 
bones  and  restore  freedom  and  ease  of  movement. 

So,  also,  at  a later  period,  when  after  a severe  sprain,  a stiff,  painful,  and 
possibly  slightly  distorted  joint  is  left,  no  time  should  be  lost  in  “ wrenching  ” 
it.  By  this  means,  adhesions  at  this  stage  are  broken  down,  and  the  proper 
“ fit  ” of  the  bones  restored.  By  neglecting  this  very  simple  treatment  and 
leaving  the  joint  but  partially  and  only  painfully  mobile  the  Surgeon  is  much 
discredited,  and  the  patient  drifting  iuto  the  hands  of  the  “ bone-setter,”  has 
his  limb  “ wrenched  ” into  utility  and  ease  by  a most  simple  manoeuvre. 

Wounds  of  Joints. — A joint  is  known  to  be  wounded,  when  synovia 
escapes  from  the  aperture  or  when  the  interior  of  the  articulation  is  exposed. 
If  there  be  any  doubt  as  to  the  wound  haviug  penetrated  the  synovial  mem- 
brane, no  attempt  should  be  made  to  ascertain  this  by  probing,  as  in  this  way 
the  very  occurrence  that  is  to  be  dreaded  may  be  induced  by  the  Surgeon. 
If  the  wound  be  of  sufficient  size  a careful  and  gentle  examination  may  safely 
be  made  with  the  finger.  In  all  doubtful  cases  the  wound  must  be  treated  as 
one  of  the  joint,  and  the  question  whether  it  penetrated  or  not  will  often  be 
cleared  up  by  the  symptoms  that  supervene. 

Pathology. — In  no  class  of  injuries  are  the  effects  of  the  admission  of  air 
and  of  the  consequent  decomposition  of  the  discharges  more  marked  than  in 
wonnds  of  joints.  The  most  extensive  subcutaneous  injuries  of  joints  are 
recovered  from,  as  a rule,  without  a serious  symptom.  Thus  a simple  disloca- 
tion of  a large  joint,  although  accompanied  by  laceration  of  the  capsule, 
tearing  of  neighbouring  muscles,  and  abundant  extravasation  of  blood,  is 
almost  invariably  recovered  from  with  but  little  pain  or  inflammation,  and 
with  perfect  restoration  of  the  mobility  of  the  joint.  On  the  other  hand  a 
small  incised  wound,  such  as  might  be  made  by  a stab  from  a pocket  knife, 
may  be  followed  by  the  severest  constitutional  symptoms  and  the  most  acute 
destructive  inflammation  of  the  joint,  or  as  it  is  called  Traumatic  Arthritis 
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The  reason  of  this  is  not  difficult  to  find.  A joint  consists  in  most  cases  of 
an  irregular  cavity,  capable  of  very  considerable  distension  and  very  difficult 
to  drain  perfectly.  The  effect  of  a wound  is  to  cause  an  effusion  into  the 
cavity  first  of  blood  and,  almost  immediately  after,  of  synovia,  mixed  with 
serous  exudation  from  the  vessels  of  the  synovial  membrane.  The  conse- 
quence is  that  the  whole  cavity  becomes  more  or  less  tensely  distended, 
according  to  the  amount  of  drainage  given  by  the  wound,  with  putrescible 
matter,  and  this  is  brought  into  direct  contact  with  the  unpurified  air  by 
means  of  the  external  opening.  The  causes  of  decomposition  thus  being- 
admitted,  in  the  great  majority  of  cases  putrefaction  follows,  and  the  whole 
synovial  membrane  and  the  surfaces  of  the  cartilages  become  bathed  in  septic 
fluid.  As  the  result  of  this  the  most  acute  inflammation  is  set  up,  rapidly 
reaching  the  stage  of  suppuration.  This  soon  extends  to  the  ligaments,  which 
become  softened  and  yield,  allowing  the  articular  surfaces  to  become  displaced ; 
at  the  same  time  abscesses  form  outside  the  joint,  either  from  perforation  of 
the  capsule  or  by  extension  of  the  inflammation  through  it  ; these  may 
burrow  widely  beneath  the  muscles  siu-rounding  the  joint.  Within  the  joint 
the  cartilages  perish,  in  consequence  of  the  irritation  to  which  they  are 
exposed,  they  become  loosened  from  the  subjacent  bone,  and  by  a process  rather 
of  maceration  and  friction  than  of  true  ulceration  they  become  worn  aw'ay  at 
those  points  at  which  the  articular  surfaces  have  been  most  continuously  in 
contact ; the  bone  beneath  is  thus  exposed,  and  from  the  combined  irritation 
of  the  pressure  of  the  opposed  surfaces,  a certain  amount  of  friction,  and  the 
contact  of  the  septic  discharges,  ulceration  spreads  rapidly  into  it.  Thus  the 
whole  articulation  becomes  completely  disorganized.  This  process  is  neces- 
sarily accompanied  by  very  high  fever.  There  is  no  surface  in  the  body  from 
which  absorption  can  take  place  more  rapidly  than  from  the  synovial  mem- 
brane of  a joint ; as  soon,  therefore,  as  it  becomes  bathed  in  septic  matter 
severe  septic  fever  is  developed  ; the  intensity  of  the  fever  corresponding  with 
the  size  of  the  joint  and  the  extent  of  surface  from  which  absorption  is  taking- 
place.  When  the  interior  of  the  joint  becomes  covered  by  granulation-tissue, 
which  presents  a more  or  less  efficient  barrier  to  further  absorption — that  is  to 
say,  by  about  the  eighth  or  tenth  day — the  fever  subsides.  Before  this,  how- 
ever, the  patient  may  perish  from  septic  poisoning,  or  the  case  may  become 
complicated  by  some  infective  process,  as  septicaemia  or  pyaemia.  The  serious 
consequences,  therefore,  that  follow  wounds  of  joints  may  be  traced  entirely 
to  the  following  causes  : the  accumulation  of  blood  and  serous  effusion  in  the 
cavity  of  the  joint,  and  the  decomposition  of  the  discharges  consequent  upon 
the  admission  of  unpurified  air,  aggravated  in  some  cases  by  want  of  rest  and 
by  the  unhealthy  constitutional  condition  of  the  patient  and  the  bad  hygienic 
surroundings  in  which  he  may  be  placed. 

There  are  two  ways,  however,  in  which,  without  any  special  treatment,  a 
wounded  joint  may  escape  the  destructive  processes  above  described  ; first,  if, 
the  wound  being  very  small  and  the  instrument  inflicting  it  perfectly  clean, 
no  air  be  admitted,  union  of  the  external  opening  may  take  place  by  the 
rst  intention,  and  the  after  progress  of  the  case  may  be  the  same  as  in  a 
su  cu  ancous  injury;  secondly,  it  the  wound  be  very  large,  so  as  to  give 
pen  cc  lamago  1°  the  cavity  and  thus  to  prevent  the  retention  within  it  of 
ecomposa  > c matter,  recovery  may  take  place  with  comparatively  little  local 
annua  1011  01  constitutional  disturbance.  It  is  a medium-sized  wound,  one 
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too  large  to  heal  by  the  first  intention  and  too  small  efficiently  to  drain  the 
joint,  that  is  the  most  dangerous.  Of  all  wounds  of  joints,  gunshot-wounds 
are  necessarily  the  worst.  In  these,  the  aperture  cannot  be  closed  and  united 
by  the  first  intention  ; and  the  track  of  the  ball  must  almost  inevitably 
suppurate.  The  bones  arc  also  usually  splintered,  and  foreign  bodies  of 
various  kinds  are  introduced  into  the  articulation ; hence  the  most  extensive, 
disorganizing,  and  fatal  mischief  commonly  ensues. 

In  a case  of  traumatic  arthritis  if  we  have  the  opportunity  of  examining  the 
joint,  the  appearances  will  vary  with  the  time  after  the  infliction  of  the 
injury.  At  the  end  of  from  twenty-four  to  forty-eight  hours  the  synovial 
membrane  will  be  found  intensely  red  and  injected,  its  surface  lustreless, 
its  fringes  swollen  ; and  the  cavity  will  contain  a quantity  of  turbid  fluid  still 
retaining  some  of  the  characters  of  synovia,  but  thinner  than  natural,  in 
which  microscopic  examination  would  probably  reveal  the  presence  of  micro- 
organisms. Later  on,  at  the  end  of  a week  or  ten  days,  the  synovial  mem- 
brane will  have  lost  its  characteristic  appearance,  being  concealed  by 
granulation-tissue,  the  surface  of  which  is  entirely  or  in  part  covered  by  a 
thin  grey  sloughing  layer.  The  cartilages  have  lost  their  natural  lustre  and 
smoothness,  their  surfaces  are  yellowish  in  colour,  and  partial  erosion  will 
have  commenced  at  the  points  at  which  the  opposing  articular  surfaces  have 
been  in  contact.  The  ligaments  are  swollen  and  softened  and  the  tissues 
surrounding  the  joint  oedematous  and  infiltrated  with  inflammatory  products. 
Such  fluid  as  the  joint  contains  will  be  thick  pus.  In  the  more  advanced 
stages  of  the  disease,  when  the  joint  has  been  suppurating  perhaps  for  many 
weeks  or  even  months,  it  will  be  found  that  it  is  difficult  to  recognize  the 
synovial  membrane,  ligaments  and  capsule,  all  being  lost  in  the  mass  of 
inflammatory  products  infiltrating  their  structures,  giving  them  a uniform 
semi-transparent  appearance.  The  cartilages  are  perforated  hi  their  central 
parts,  at  the  circumference  they  have  almost  the  appearance  and  feel  of  wet 
leather.  The  bones  are  exposed  and  are  ulcerating  superficially,  the  surface 
being  rough  and  of  a dark  red  colour.  Occasionally  in  the  latest  stages,  if 
the  joint  has  been  kept  at  rest,  granulations  may  have  sprung  up  from  the 
opposing  bony  surfaces,  and  having  coalesced,  there  may  be  some  actual 
osseous  union  of  these  surfaces.  If  recovery  does  take  place  in  such  a case 
it  is  effected  by  complete  bony  union  between  the  articular  ends,  with  gradual 
absorption  of  the  inflammatory  products  and  development  of  dense  cicatricial 
tissue  around  the  site  of  the  joint.  Microscopic  examination  shows  nothing 
but  the  ordinary  signs  of  inflammation  in  the  various  structures  entering  into 
the  composition  of  the  joint. 

Symptoms  and  Effects. — The  severity  of  the  wound  of  a joint  depends 
chiefly  on  the  size  of  the  articulation  and  the  nature  of  the  wound,  but  is  also 
materially  influenced  by  the  age  and  health  of  the  patient.  Small  subcutaneous 
wounds,  such  as  are  inflicted  for  the  removal  of  loose  cartilages,  may  usually  be 
made  with  perfect  safety,  if  proper  precautions  be  taken  to  prevent  the  intru- 
sion of  air  and  the  instruments  be  perfectly  clean.  But  with  joints  laid  open 
as  the  result  of  accidents,  everything  depends  on  the  prevention  of  traumatic 
arthritis,  by  the  establishment  of  good  drainage  and  the  exclusion  of  the  causes 
of  decomposition.  This  latter  condition  may  be  difficult  from  the  presence  o 
dirt  or  foreign  bodies  on  the  cavity  of  the  joint. 


SYMPTOMS  OF  TRAUMATIC  ARTHRITIS. 


49 1 


It  is  especially  in  adults  that  unfavourable  results  ensue  ; in  children, 
extensive  injuries  of  large  joints  may  heal  favourably  ; though  if  the  cue 
be  strumous,  chronic  destructive  inflammation  is  ajDt  to  be  set  up. 

If  the  patient  escape  the  dangers  of  septic  arthritis  and  the  wound  unites 
by  the  first  intention,  there  is  usually  some  effusion  into  its  cavity,  with  heat 
and  pain,  which  subside  in  a few  days,  leaving  the  articulation  weak,  tendei 
and  stiff  for  some  considerable  time.  This  period  of  swelling  is  one  of  con- 
siderable anxiety  to  the  Surgeon,  but  if  by  the  third  day  the  symptoms  begin 
to  subside,  and  especially  if  there  be  no  marked  rise  of  temperature,  he  may 
confidently  look  forward  to  a speedy  recovery.  Should  septic  arthritis  super- 
vene, the  joint  within  a few  hours  of  the  infliction  of  the  injury,  swells, 
becomes  hot  and  painful,  and  throbs.  The  pain  steadily  increases,  becoming 
tensive  and  excessively  severe.  If  the  aperture  be  large,  synovia  freely  escapes, 
which  soon  becomes  mixed  with  inflammatory  products.  If  it  be  small,  little 
more  than  a puncture,  the  joint  swells  and  fills  with  pus,  which  will  either 
escape  through  the  original  wound  or  find  an  outlet  for  itself,  bursting 
through  the  capsule  and  burrowing  widely  beneath  the  fascia  of  the  limb 
before  reaching  the  surface.  The  swelling  at  first  assumes  the  outline  of  the 
synovial  membrane,  but  as  soon  as  the  inflammation  has  extended  to  the  liga- 
ments it  becomes  globular  or  oval.  The  skin  over  the  joint  becomes  red  and 
oedematous.  The  limb  is  placed  in  a position  of  semiflexion.  There  are 
startings  in  the  limb,  worse  at  night,  waking  the  patient  should  he  fall  asleep. 
The  pain  becomes  agonizing  should  the  joint  be  moved  in  the  slightest  degree. 
The  constitutional  disturbance  becomes  very  severe,  the  temperature  often 
rising  as  high  as  105°  Fahr.  The  pulse  is  rapid  and  bounding,  the  tongue 
dry,  the  face  flushed,  and  there  is  frequently  delirium  at  night.  The  patient 
may  perish  at  this  stage  from  the  intensity  of  the  septic  fever.  In  other 
cases  he  may  be  early  attacked  by  septicaemia  or  pyaemia. 

If  the  patient  survive  this  acute  period,  abscesses  form  around  the  articula- 
tion, and  the  discharge  from  these,  as  well  as  from  the  joint,  with  the  chronic 
poisoning  from  absorption  of  the  products  of  putrefaction,  may  gradually 
prove  fatal  by  exhaustion.  Should  this  danger  be  passed  through  and  the 
patient  eventually  survive,  it  will  be  with  an  ankylosed  limb,  the  utility  of 
which  is  greatly  impaired. 

Treatment  of  Wounded  Joints. — The  first  point  to  be  determined  must 
he  whether  amputation  or  resection  should  be  performed,  or  an  attempt  made 
to  save  the  injured  joint.  If  the  joint  have  been  extensively  laid  open,  with 
much  contusion  and  laceration,  complicated,  perhaps,  with  dislocation,  or  with 
fracture  and  splintering  of  the  bones,  no  attempt  to  save  the  joint  is  likely  to 
succeed.  In  these  unfavourable  circumstances,  however,  in  the  upper  extremity, 
and  even  in  the  ankle,  the  limb  may  not  unfrequently  be  saved.  If  the  bones 
be  comminuted,  the  removal  of  splinters  and  resection  of  the  articular  ends 
may  advantageously  be  practised  in  many  cases,  more  particularly  if  the 
pa  lent  ie  young  and  sound  in  constitution  and  the  soft  parts  not  too  exten- 
h\C  ^ c.amaFec^  l^rit,  if  these  be  largely  lacerated  and  widely  contused,  or 
Thi«)a  ien  aSe^  or  broken  in  health,  amputation  is  imperatively  called  for. 
the  i 18  ?S^pCla  y khe  case  when  the  knee  is  injured  ; extensive  lacerations  of 

i •' ' J'n  ’ 1 comph'cated  with  dislocation  or  with  comminution  of  the  bones, 
being  cases  for  immediate  amputation. 

n all  othei  cases  an  attempt  may  be  made  to  save  the  joint.  In  fact  the 
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prognosis  in  cases  of  wounded  joints  has  been  materially  improved,  and  the 
treatment  not  only  greatly  simplified,  but  rendered  far  more  successful  than  ' 
formerly  by  the  employment  of  antiseptics  and  drainage.  Indeed  the  whole 
surgery  of  joint-wounds  has  been  completely  revolutionized,  and  cases  that  a 
few  years  ago  were  at  once  submitted  to  amputation  are  now  saved  without 
difficulty,  and  this  applies  not  only  to  incised  wounds  but  equally  to  those  of 
a lacerated  character  or  that  are  complicated  even  with  fracture  of  the 
articular  ends. 

If  then  it  be  determined  to  save  the  joint,  we  must  keep  three  objects 
steadily  in  view  : first,  the  synovial  cavity  must  be  thoroughly  drained  ; 
secondly,  the  joint  must  be  kept  perfectly  at  rest,  and  firmly  fixed  so  that 
movement  is  impossible  ; and  thirdly,  the  discharges  must  be  prevented 
from  decomposing  by  some  efficient  system  of  autiseptic  treatment.  To 
drain  a joint  perfectly,  as  before  stated,  is  not  always  easy,  but  every 
articulation  can,  without  difficulty,  be  sufficiently  drained  to  prevent  the 
development  of  tension  in  its  cavity.  If  an  efficient  system  of  antiseptic 
treatment  can  be  carried  out,  minor  imperfections  of  drainage  are,  however, 
of  little  consequence. 

The  Antiseptic  Treatment  of  a wounded  joint  is  carried  out  on  exactly  the 
same  principles  as  in  that  of  any  other  wound.  The  wound  must,  if  neces- 
sary, be  enlarged  ; the  cavity  of  the  joint  is  then  well  syringed  out  with 
carbolic  acid  solution  in  water  (1  to  20).  This  is  best  done  by  means  of  a 
stiffish  piece  of  India-rubber  tubing  long  enough  to  reach  to  any  part  of  the 
joint,  fixed  on  the  end  of  a syringe.  The  joint  may  be  carefully  moved  at 
the  same  time,  so  that  the  lotion  may  find  its  way  to  every  part  of  the  articu- 
lation. The  fluid  is  then  squeezed  out  of  the  joint,  a drainage-tube  inserted, 
and  the  wound  closed  by  sutures.  If  the  case  be  one  of  a large  lacerated 
wound,  with  dirt  ground  into  it,  it  must  be  carefully  cleaned  with  a sponge. 
If  the  wound  is  in  such  a situation  that  it  is  not  likely  to  drain  well,  a 
counter-opening  may  be  made  on  a probe  at  the  most  dependent  part  into 
which  another  tube  may  be  passed.  The  gauze-dressing  is  then  applied  and 
the  limb  fixed  on  a splint  or  by  some  rigid  apparatus  in  such  a way  that  the 
slightest  movement  is  impossible.  The  drainage-tubes  can  usually  be  removed 
at  about  the  end  of  the  first  week,  but  this  will  depend  upon  the  amount  of 
discharge.  Great  care  must  be  taken  not  to  move  the  joint  at  the  dressings. 
Instead  of  applying  the  carbolic  gauze,  the  joint  after  being  disinfected  may 
be  wrapped  in  a mass  of  iodiform  or  salicylic  wool  and  left  undisturbed,  unless 
the  temperature  rise  over  101°  Falir.,  with  severe  pain,  till  the  discharge 
soaks  through,  or  till  the  wound  may  be  supposed  to  be  healed.  A good  plan 
of  treating  these  cases  is  to  apply  one  dressing  of  carbolic  gauze  to  receive  the 
first  twenty-four  hours’  discharge,  and  at  the  end  of  that  time  carefully  to 
remove  the  sodden  dressing  and  apply  iodoform-wool,  enclosing  the  limb  in  a 
plaster-of-Paris-bandage  to  maintain  rest. 

Should  antiseptics  not  be  available,  the  following  treatment  should  be  adopted. 
If  the  joint  be  opened  by  a puncture,  or  small  clean-cut  wound,  this  may 
occasionally  be  closed  by  bringing  the  edges  together,  and  placing  a piece  o 
lint  soaked  in  collodion  upon  it,  or  a strip  of  plaster  washed  over  with  resin 
varnish.  The  joint  must  then  be  placed  in  a splint  (plaster  of  Paris  is  the 
best),  so  as  to  be  rendered  absolutely  immovable,  and  should  then  be  sur- 
rounded by  India-rubber  bags  containing  pounded  ice,  or  kept  cold  by  the 
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application  of  Liter’s  tubes  (p.  107).  In  fact,  the  best  chance  of  avoiding 
further  mischief  lies  in  the  exclusion  of  air,  perfect  rest,  and  the  continuous  op- 
plication  of  dry  cold.  In  this  way  inflammation  may  be  prevented  and  union 
of  the  wound  take  place  under  the  plaster  ; but  in  the  majority  of  cases  the 
injury  is  followed  by  so  abundant  a secretion  of  synovia,  that  the  dressing 
becomes  loosened  by  the  tension  and  outward  pressure  of  the  accumulated 
fluid  which  escapes  from  under  it.  If  the  preventive  means  fail  to  arrest 
inflammation,  and  the  joint  swell,  becoming  red,  hot,  and  throbbing,  with 
much  constitutional  disturbance,  the  cold  applications  must  be  removed  and 
heat  substituted  in  the  form  of  fomentations.  The  synovial  cavity  should  then 
be  emptied  by  means  of  the  aspirator.  If  the  fluid  that  be  withdrawn  be 
merely  turbid  synovia,  leeches  may  be  applied  and  the  hot  fomentations  con- 
tinued. Opium  may  be  given  to  relieve  pain.  In  this  way  the  symptoms  may 
be  relieved  and  the  joint  recover.  Should  the  fluid  withdrawn  be  pure  pus, 
or  contain  a large  proportion  of  pus,  it  is  useless  any  longer  to  attempt  the 
closure  of  the  wound. 

When  suppuration  has  come  on,  long  and  free  incisions  should  be  made  into 
the  joint,  on  each  side,  if  possible,  and  at  the  most  dependent  part  of  the 
capsule,  so  as  to  allow  a ready  exit  to  the  pus.  If  this  be  done  thoroughly, 
and  perfect  rest  maintained  afterwards,  the  symptoms  are  immediately  relieved, 
and  ultimately  recovery  may  take  place,  usually  with  ankylosis,  but  occasionally 
with  some  degree  of  mobility.  Small  incisions  into  the  joint  are  worse  than 
useless  ; by  a small  incision  the  pus  cannot  be  evacuated  from  a deep  and  com- 
plicated joint,  but  air  is  admitted,  and  the  result  is  to  encourage  the  decompo- 
sition of  the  discharges,  and  to  cause  severe  septic  fever  and  possibly  pymmia  ; 
by  making  free  and  early  incisions,  however,  and  thus  establishing  perfect 
drainage,  but  little  decomposable  matter  is  left  in  the  cavity  of  the  joint,  and 
the  evils  of  decomposition  are  reduced  to  a minimum.  The  complete  relief  of 
tension  procured  by  such  incisions  reduces  the  local  inflammation  and  saves  the 
patient  much  pain.  After  the  incisions  have  been  made,  it  is  better  to  avoid 
poulticing  or  simple  water  dressing,  as  these  encourage  putrefaction.  The 
wound  must  be  syringed  with  some  antiseptic  solution  as  Condy’s  fluid,  car- 
bolic lotion  (1  in  40),  or  tincture  of  iodine  and  water  (jij  to  Oj),  and  be 
dressed  with  carbolic  oil  (1  in  10),  or  terebene  and  oil  (1  in  6),  or  a strong 
lead  and  spirit  lotion.  If  boracic-acid-lint  be  at  hand,  that  doubtless  forms  the 
most  efficient  dressing,  applied  warm  like  a poultice  and  changed  frequently. 
In  the  absence  of  all  antiseptic  material  the  open  treatment,  or  the  simple 
application  of  oil  or  lard  will  be  the  best.  If  the  case  proceed  favourably, 
the  discharge  will  gradually  lessen,  and  the  constitutional  disturbance  subside. 
The  joint  must  then  be  placed  in  such  a position,  that,  when  ankylosis  results, 
the  limb  may  be  serviceable  to  the  patient.  If,  however,  as  very  frequently 
happens  when  the  larger  joints  are  wounded,  the  suppuration  within  the 
articulation,  and  the  abscesses  that  form  outside  it,  reduce  the  patient  to  a 
hectic  state,  secondary  amputation  speedily  becomes  inevitable. 

Wounds  op  Individual  Joints.— To  the  preceding  general  principles  I 
have  little  to  add  with  respect  to  wounds  of  the  individual  joints. 

I he  Hip  and  Shoulder  are  so  deeply  placed,  and  so  well  protected,  that 
they  can  scarcely  be  wounded  except  as  the  result  of  gun-shot  injury,  the 
treatment  of  which  condition  has  already  been  discussed  (pp.  344,  34G). 

01111  o the  Knee-joint  is  one  of  the  most  common  and  most  severe  of 
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such  injuries.  Those  caused  by  gun-shot  violence  have  already  been  de- 
scribed (p.  845).  When  produced  by  a puncture  or  clean  cut,  antiseptic  ' 
treatment  and  immobility  will  usually  ensure  a cure  without  the  functions  of 
the  joint  being  in  any  way  impaired.  Thomas’s  knee-splint  well  applied  will 
be  found  the  most  convenient  form  of  apparatus  for  fixing  the  joint.  Should 
suppuration  occur,  the  joint  must  be  laid  open  unsparingly.  The  finger  should 
be  inserted  at  the  original  wound,  if  it  be  situated  towards  the  front  of  the 
joint,  and  pushed  down  to  the  most  dependent  part  of  the  synovial  pouch; 
here  the  tip  of  the  finger  may  be  made  to  project  and  be  cut  down  upon.  A 
probe  pointed  bistoury  is  then  to  be  inserted  and  the  incision  extended  till 
it  reaches  from  the  head  of  the  tibia  to  the  upper  limit  of  the  synovial 
pouch.  The  knife  should  not  be  held  horizontally,  but  slanted  backwards 
so  as  to  facilitate  drainage.  The  opposite  side  of  the  joint  must  then  be 
treated  in  the  same  way.  Even  after  this  amputation  is  not  unfrequently 
necessary,  and  the  incisions  above  described  can  be  used  in  performing 
the  operation.  The  abscess  in  these  cases  will  often  form  deeply,  the  pus 
bursting  from  the  joint  by  the  upper  part  of  the  synovial  pouch,  and 
burrowing  up  the  thigh  under  the  vasti,  separating  them  from  the  bone,  and 
reaching  sometimes  as  high  as  the  trochanter  before  it  is  detected.  At  the 
time  the  synovial  pouch  gives  way  the  relief  of  tension  may  cause  a deceptive 
abatement  in  the  severity  of  the  symptoms  ; but  soon  the  limb  swells  up  to 
the  trochanters,  becomes  very  tense,  painful,  hot,  and  oedematous,  with  great 
constitutional  disturbance  and  high  fever,  though  the  joint  may  be  but  little 
swollen,  and  many  days  will  often  elapse  before  fluctuation  can  be  again  felt  in 
it  or  in  the  thigh.  It  is  this  absence  of  swelling  in  the  knee  itself  that  may 
mislead  an  inexperienced  practitioner.  At  length  the  abscess  may  approach 
the  surface  near  the  knee  ; and,  on  an  incision  being  made,  an  immense 
quantity  of  pus  is  discharged.  It  is  this  depth  in  the  limb  at  which  the 
abscess  is  seated  that  gives  rise  to  the  difficulty  in  its  detection,  the  violent 
constitutional  disturbance  it  occasions,  and  its  extreme  danger.  I have  never 
seen  abscess  form  amongst  the  muscles  of  the  leg  as  a consequence  of  injuries  of 
the  knee-joint,  unless  the  tibia  had  been  fractured  as  well  as  the  joint  opened. 

For  the  penetration  of  the  knee-joint  by  needles,  see  p.  324. 

Wounds  of  the  Elbow  and  Ankle-joints,  when  simple,  as  in  punctures, 
usually  admit  of  closure  and  of  being  healed,  leaving  a sufficiently  useful  aud 
mobile  articulation.  When  they  are  complicated  with  fracture  of  the  neigh- 
bouring bones,  the  soft  parts  not  being  too  extensively  injured,  resection  of  the 
injured  articulations  is  the  proper  course  to  adopt ; if  there  be  much  laceration 
of  soft  parts  with  comminution  of  the  bones,  amputation,  especially  in  the 
case  of  the  ankle,  will  be  required. 

Wounds  of  the  Wrist-joint  are  peculiarly  dangerous,  on  account  of  the 
extent  aud  complexity  of  the  synovial  membrane  that  enters  into  its  confor- 
mation. Should  suppuration  be  set  up,  some  of  the  carpal  bones  may  necrose. 
In  these  circumstances,  if  the  patient  be  in  good  health  and  not  too  old, 
excision  of  the  joint  will  save  a very  useful  hand;  when  excision  is  not 
practicable,  amputation  must  be  performed,  if  possible,  by  a flap  taken  from 
the  palm,  only  the  diseased  articular  ends  of  the  radius  and  ulna  being 
removed.  In  some  cases  the  patient  may  recover  without  operation,  but  a 
stiff  and  comparatively  useless  hand  will  usually  be  left. 

Dislocations  will  be  described  in  Chapter  XXII. 
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FRACTURES. 

The  management  of  fractures  constitutes  one  of  the  commonest  duties  of 
j fche  Surgeon,  and  hence  the  consideration  of  all  that  relates  to  their  nature  and 

i treatment  is  of  the  utmost  importance. 

A fracture  may  be  defined  as  a sudden  and  violent  solution  of  continuity  in 
a bone ; but  by  the  term  fracture  it  is  convenient  to  describe  other  lesions, 
which,  strictly  speaking,  are  not  comprised  in  the  definition.  The  displace- 
ment of  an  epiphysis  from  the  shaft  of  a bone  is  not  really  a fracture  but  a 
separation  ; as  is  also  the  displacement  of  a costal  cartilage  from  a rib. 

Causes. — Fractures  are  almost  invariably  the  result  of  local  causes,  but  the 
liability  to  their  occurrence  is  more  or  less  modified  by  certain  predisposing 
) circumstances. 

Local  Causes. — Fractures  may  occur  from  the  application  of  external 
violence,  or  from  muscular  action. 

External  violence  may  be  applied  in  two  ways  : directly  or  indirectly. 

The  worst  forms  of  fracture  are  occasioned  by  direct  external  violence, 
the  weight  or  blow  crushing  and  splintering  the  bone,  as  by  the  passage  of  a 
heavy  wheel  or  a gun-sliot-injury.  When  the  bone  is  broken  by  direct 
violence,  the  fracture  is  always  at  the  seat  of  injury,  and  is  often  complicated 
with  considerable  mischief  to  the  soft  parts,  the  result  of  the  same  force  that 
breaks  the  bone. 

Indirect  violence  may  break  a bone  in  two  ways.  Oue  that  is  more  com- 
monly talked  of  than  seen  is  by  contrecoup,  in  which,  when  a blow  is  inflicted 
on  one  part,  the  shock  that  is  communicated  expends  its  violence  on  the 
opposite  point,  where  the  fracture  consequently  occurs.  Tins  form  of  injury 
is  chiefly  met  with  in  the  head  ; and,  although  its  occurrence  has  been  denied, 
I cannot  doubt  it,  as  I have  seen  unequivocal  instances. 

In  the  next  form  of  indirect  violence  occasioning  fracture,  the  bone  is  broken 
by  being  snapped,  as  it  were,  between  a resisting  medium  at  one  end,  and  the 
weight  of  the  body  on  the  other.  Thus,  a person  jumping  from  a height  and 
alighting  on  his  feet,  may  break  his  legs  by  their  being  compressed  between  the 
weight  of  the  body  above  and  the  ground  below.  The  long  bones  are  those 
which  are  most  frequently  fractured  in  this  way  ; and  the  fracture  occurs  at  the 
greatest  convexity,  or  at  their  weakest  point.  When  a person  jumps  from  a 
carriage  that  is  in  motion,  although  the  height  of  the  fall  be  not  great,  yet  its 
force  is  considerable,  the  feet  coming  violently  to  the  ground  and  being 
suddenly  fixed,  while  the  body  moves  with  the  same  velocity  as  that  with 
which  it  was  being  carried  onwards  in  the  vehicle.  Hence,  fractures  received 
m this  way  are  usually  severe,  and  often  compound  or  comminuted. 

Muscular  action  is  not  an  unfrequent  cause  of  fracture  of  those  bones  into 
w uc  1 powerful  muscles  are  inserted.  This  is  especially  the  case  with  the  patella 
and  some  of  the  bony  prominences,  such  as  the  acromion,  which  are  broken  in 
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the  same  way  that  a tendon  is  ruptured — by  the  violent  contraction  of  the 
muscles  attached  to  them  tearing  them  asunder.  It  is  not  often  that  the  long  1 
bones  are  so  fractured  ; but  the  humerus  has  been  broken  by  a person  striking 
at  but  not  hitting  another,  or  by  suddenly  throwing  out  the  arm  to  seize  some- 
thing that  was  falling  ; and  the  clavicle  has  been  fractured  by  a rider  giving 
his  horse  a back-handed  blow.  In  these  cases,  however,  muscular  action  may 
not  have  been  the  sole  cause,  the  weight  of  the  limb  also  tending  to  fracture 
the  bone.  Those  bones  that  do  not  alford  attachment  to  any  powerful  muscles, 
as  the  cranial,  for  instance,  cannot  be  fractured  in  this  way.  Muscular  action 
also  aids  in  the  fracture  of  bones  by  indirect  violence,  thus  we  see  that  a sober 
man  who  makes  a violent  effort  to  save  himself  more  often  breaks  a bone  in  a 
fall  than  a drunken  man  who  falls  like  a log. 

Predisposing  Causes. — These  are  numerous  and  varied. 

Some  bones  are  especially  liable  to  be  broken  in  consequence  of  their  serving 
as  points  of  support.  Thus,  when  a person  falls  upon  the  hand,  the  shock  is 
transmitted  from  the  wrist- joint  through  the  radius,  humerus,  and  clavicle,  to 
the  trunk  ; the  radius  and  clavicle,  being  the  weaker  bones,  are  then  espe- 
cially liable  to  be  fractured.  So  again,  the  situation  of  a bone,  irrespectively 
of  any  other  circumstance,  may  predispose  it  to  fracture ; the  prominent  posi- 
tion of  the  nasal  bones,  and  the  exposed  situation  of  the  acromion,  render 
these  parts  peculiarly  liable  to  injury.  The  shape  of  some  bones  disposes 
them  to  fracture  ; thus,  a long  bone  is  necessarily  more  readily  broken  than  a 
short  and  thick  one  ; hence  fractures  of  the  tibia  and  femur  from  falls  on  the 
feet  are  more  common  than  of  the  os  calcis.  Certain  pat  ts  of  hone-  are  more 
commonly  fractured  than  others.  Those  parts  especially  into  which  poweiful 
muscles  are  inserted,  or  that  are  in  exposed  situations,  and  hence  liable  to 
injury,  or  have  to  receive  the  weight  of  the  fallen  body,  aie  often  biokeu. 
Hence’ the  clavicle,  the  olecranon,  and  the  neck  of  the  femur,  are  commonly 
fractured. 

Age  exercises  considerable  influence,  not  only  on  the  general  occurrence  of 
fracture,  but  on  the  peculiar  liability  of  certain  bones.  Though  fractures  may 
occur  at  all  ages,  even  in  intra-uterine  life  (Chaussier  has  dissected  a foetus 
that  had  113  fractures) j yet  bone,  being  elastic  and  cartilaginous  in  early  age, 
is  less  readily  broken  than  when  it  has  become  brittle  and  earthy,  as  in 
advanced  life.  In  children,  fractures  frequently  occur  at  the  point  of  junction 
between  the  shaft  and  epiphysis,  where  ossification  has  not  as  yet  become 
perfect  This  separation  of  the  epiphysis  in  children,  the  detachment  as  it 
were  of  the  terminal  points  of  ossification,  occurs  chiefly  at  the  lower  ends  of  the 
humerus  and  femur,  sometimes  in  the  radius  and  other  long  bones.  As  age 
advances,  the  compact  tissue  of  the  shaft  becomes  denser  and  harder,  but  the 
cancellous  structure  of  the  extremities  more  dilated  and  looser  : hence  fracture 
of  the  neck  of  the  femur  is  especially  common  in  old  people.  In  young  persons 
also  the  bone  is  usually  broken  transversely,  but  fractures  taking  place  at  a 
more  advanced  period  of  life  are  generally  oblique,  and  often  comminute  ; 
in  adults  they  also  more  commonly  extend  into  joints  than  when  occurring  in 
carlv  ao-e.  In  children,  more  than  one  half  the  fractures  occurring  m e 
unner  limb  arc  of  the  clavicle  ; and  in  the  lower  limb,  fracture  of  the  sha  o 
the  femur  by  indirect  violence  is  of  extremely  common  occurrence. 

Sex  indirectly  influences  the  liability  to  fracture,  men  being  more  i 
quently  exposed  to  the  causes  of  this  injury  than  women.  In  women,  the  bon 
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that  are  most  commonly  fractured  are  the  clavicle,  the  ladius,  the  tibia,  and 
the  neck  of  the  femur  ; in  men,  the  shafts  of  the  long  bones,  the  cranium,  and 

the  pelvis.  ™ ,•<- 

From  statistical  tables  of  fractures  of  the  upper  limb  gi\en  ly  owei,  1 
appears  that  below  five  years  of  age  the  liability  of  the  two  sexes  to  fracture  is 
equal.  After  five,  the  males  steadily  increase  in  liability  up  to  middle  life. 
After  forty-five,  the  number  of  fractures  in  females  exceeds  that  in  males,  in 
consequence  of  the  extreme  frequency  in  women  above  middle  life  of  fracture 
of  the  lower  end  of  the  radius. 

Side  of  the  Body. — From  the  latest  statistical  accounts  collected  by  Gurlt, 
Middeldorpf,  Lente  and  others,  it  would  appear  that  fractures  occur  with  about 
I equal  frequency  on  the  two  sides  of  the  body. 

Time  of  Year. — The  popular  supposition  that  the  bones  are  more  brittle 
in  winter,  and  hence  break  more  readily  than  at  other  seasons,  is  altogether 
a mistake  ; though  fractures  may  be  common  at  this  period  of  the  year,  from 
falls  being  more  frequent  during  frosty  weather. 

Spontaneous  fractures  are  those  which  happen  without  any  very  distinct 
cause,  or  under  the  influence  of  violence  that  would  usually  be  insufficient  to 
occasion  it.  They  arise  from  various  pathological  conditions,  amongst  which 
the  following  are  the  chief.  Atrophy  of  Bone  occurs  naturally  in  old  age, 
and  is,  as  before  stated,  a powerful  predisposing  cause  of  fracture  ; but  mere 
senile  atrophy  seldom  reaches  such  a degree  as  to  lead  to  spontaneous  fracture. 
In  the  same  way  atrophy  from  want  of  use  may  render  the  bone  brittle,  so  that 
a very  small  force  may  break  it,  as  we  occasionally  see  in  attempted  reduction 
of  old  dislocations.  A much  more  important  form  of  atrophy  is  that  which 
accompanies  certain  forms  of  disease  of  the  central  nervous  system,  especially 
general  paralysis  of  the  insane.  Bruns  has  collected  the  records  of  sixty  cases 
of  spontaneous  fracture  occurring  in  the  insane,  and  amongst  these  were 
many  instances  of  multiple  fractures.  In  some  of  these  cases  the  bones  were 
found  to  be  greatly  atrophied,  and  in  one  they  were  easily  cut  with  a knife. 
General  paralysis  is  not  unfrequently  complicated  by  violent  maniacal  attacks, 
and  in  the  necessary  restraint  at  these  times  it  has  happened  that  one  or 
more  of  the  patient’s  bones  have  been  broken  although  no  undue  force  has 
been  employed.  These  cases  have  more  than  once  given  rise  to  charges 
of  cruelty  or  manslaughter  against  the  keepers  in  lunatic  asylums.  Weir 
Mitchell  states  that  spontaneous  fractures  are  not  uncommon  in  loco- 
motor ataxy.  Mollities  ossium  is,  as  will  he  seen  when  treating  of  that 
disease,  often  associated  with  spontaneous  fracture.  Rickets  is  more  often  a 
cause  of  bending  or  partial  fracture  under  considerable  violence,  but  cannot 
be  said  to  be  a cause  of  true  spontaneous  fracture.  Scurvy  was  said  by  the 
older  writers  to  cause  a general  weakness  of  the  bones,  but  later  observations 
have  not  confirmed  this.  In  children  it  is  said  to  predispose  to  separation  of 
tre  epiphyses.  Constitutional  Syphilis  was  formerly  believed  in  some  cases 
to  cause  a general  brittleness  of  the  osseous  system,  but  later  observations  do 
not  confirm  this  : in  every  case  in  which  syphilis  is  a cause  of  spontaneous 
rac  ure  some  definite  local  disease,  as  caries,  necrosis,  or  a gumma,  is  met 
W1  ’ 11  ^ u:  same  way  the  “cancerous  cachexia,"  apart  from  the  develop- 

men  0 a secondary  tumour  in  the  bone,  never  causes  spontaneous  fracture. 

sawoma.  glowing  in  or  on  a bone,  or  pressing  on  it  when  springing  from  a 
neV1^  structure,  may  so  weaken  it  as  to  cause  it  to  give  way  spontaue- 
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ously.  Necrosis,  caries  and  abscess  of  bom  have  all  been  known  to  give  rise  to 
spontaneous  fracture,  but  such  a complication  is  extremely  rare.  Some  rare  . 
cases  have  been  described  in  which  there  is  a hereditary  tendency  to  fracture 
of  the  bones,  without  any  other  recognizable  constitutional  defect,  transmitted 
from  father  to  son.  Thus  Greenish  records  a case  in  which  the  grandfather 
had  had  several  bones  broken  ; he  had  three  sons  and  two  daughters  : the 
youngest  son  and  the  two  daughters  escaped  without  fractures ; the  eldest  son, 
who  had  one  bone  broken,  had  two  children,  the  eldest  of  whom  had  thirteen 
and  the  younger  two  fractures ; the  second  son,  who  had  two  fractures,  had 
five  children,  who  suffered  respectively  four,  four,  eight,  four,  and  three 
broken  bones.  Lastly,  certain  cases  are  met  with  in  which  no  clear  causes 
can  be  found : thus  fracture  of  the  femur  has  more  than  once  been  met  with 
in  young  men  apparently  quite  healthy,  from  the  sudden  and  violent  con- 
traction of  the  thigh  muscles,  as  for  instance  in  pulling  off  or  drawing  on  a 
boot,  and  I have  known  a gentleman  a little  above  fifty,  apparently  in  perfect 
health,  break  his  thigh  with  a loud  snap  whilst  turning  in  bed.  In  cases  of 
spontaneous  fracture  union  rarely  takes  place,  or  not  without  much  difficulty. 

Varieties. — Fractures  present  important  varieties  as  to  their  Nature  and 
their  Direction.  The  varieties  as  to  nature  depend  upon  the  cause  of  the 
fracture,  its  seat,  and  the  age  of  the  patient. 

Nature. — Fractures  are  divided  into  two  great  classes,  according  as  they 
are  unaccompanied  or  attended  by  an  open  wound  leading 
down  to  the  line  of  breakage  in  the  bone — the  first  being 
called  Simple , the  second  Compound.  In  the  first  class 
are  included  the  Single  Fracture,  where  the  bone  is 
merely  broken  across,  split,  or  fissured ; the  Impacted, 
where  one  fragment  is  wedged  into  another,  the  compact 
tissue  being  driven  into  the  cancellous  structure  ; the 
Comminuted  (Fig.  172),  where  the  bone  is  broken  into 
several  fragments  at  one  place  ; and  the  Multiple, 
where  there  are  more  fractures  than  one,  either  in 
different  bones  or  in  different  parts  of  the  same  bone. 

When  the  soft  parts  are  torn  through,  so  that  the 
fracture  communicates  by  a wound  with  the  surface  of 
the  body,  it  is  said  to  be  Compound.  A fracture  may 
be  rendered  compound  in  two  ways  : either  through 

Fis.  m.  - comminuted  laceration  of  the  soft  parts  by  the  same  injurv  that 
shot.  breaks  the  bone,  as  when  a bullet  in  traversing  a limb, 

fractures  the  bone  ; or  else  by  the  protrusion  of  one  of 
the  extremities  of  the  broken  fragments  through  the  integuments.  This 
necessarily  most  frequently  happens  when  the  fragments  are  sharp  and  pointed, 
and  the  coverings  thin,  as  in  fracture  of  the  tibia,  and  may  be  occasioned 
by  muscular  contraction,  or  by  some  incautious  movement  on  the  part  of 
the  patient,  or  roughness  on  the  part  of  those  lifting  or  carrying  him,  driving 
the  fragment  through  the  skin. 

It  is  important  to  distinguish  between  fractures  that  are  primarily  compound, 
that  is,  that  are  compound  from  the  first  or  become  so  within  a few  days,  and 
those  iu  which  a wound  leading  to  the  broken  bone  forms  some  time  after  the 
accident,  as  the  result  of  inflammation,  suppuration,  and  sloughing,  or  from 
other  causes.  When  the  fracture  becomes  compound  secondarily,  the  danger 
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is  greatly  lessened,  on  account  of  the  reparative  tissue  that  has  humed  at  the 
seat  of  the  injury  having  closed  the  medullary  canal  m such  a way  that  septic 
osteomyelitis  is  not  likely  to  occur.  The  blood-clot  and  the  early  exudation 
are  also  to  a great  extent  absorbed  and  the  intermuscular  spaces  around  sealed 
by  coagulated  inflammatory  exudation  or  granulation-tissue,  and  thus  deep 
bin-rowing  of  septic  matter  in  the  limb  is  not  likely  to  take  place,  and  the 
danger  of  septic  absorption  or  pyaemia  is  greatly  diminished. 

/ fracture  is  said  to  be  Complicated  when  the  injury  to  the  bone  is  con- 
joined with  other  conditions  which  are  perhaps  of  more  importance  than  the 
mere  fracture  ; the  complication  constituting  often  the  most  serious  part  of  the 
injury,  and  influencing  greatly  the  general  result  of  the  case.  Thus,  a fracture 
may  be  complicated  with  injury  of  an  important  internal  organ,  as  of  the 
brain,  lung,  or  bladder  ; the  injury  to  the  organ  being  inflicted  by  the  pro- 
jection against  it  of  one  of  the  broken  fragments.  A fracture  is  not  unfre- 
quently  complicated  with  the  wound  of  one  of  the  principal  arteries  of  the 
part,  as  happens  especially  in  the  leg,  where  the  tibial  arteries,  being  in  close 
contact  with  the  bone,  are  often  torn  by  the  broken  ends.  In  other  cases 
again,  the  fracture  is  associated  with  injury  of  a joint  or  with  dislocation. 

° Besides  these  varieties  of  fracture,  it  occasionally  happens  that  a bone  is  only 
cracked,  or  partially  broken.  This  especially  occurs  in  the  bending  of  bone  in 
children,  in  which  cases  the  fracture  may  be  Partial  or  Incomplete,  merely 
extending  across  the  convexity  of  the  curve  made  by  the  bone.  This  is  some- 
times called  the  “green-stick”  fracture. 

Direction. — The  direction  assumed  by  fractures  varies  greatly,  and  depends 
materially  on  the  cause  of  the  injury,  as  well  as  upon  the  bone  that  is 


fractured. 

The  line  of  fracture  may  run  through  a bone  in  three  different  directions  : 
either  transversely,  obHgwly,  or  longitudinally  to  its  axis. 

The  Transverse  Fracture  is  the  simplest,  and  is  seldom  complicated  with 
injury  to  the  neighbouring  parts.  It  chiefly  occurs  in  children,  and  very  fre- 
quently between  the  articular  extremity  and  the  shaft  of  a bone  ; it  unites 
readily,  and  is  attended  by  but  little  displacement.  It  is  most  commonly  the 
result  of  direct  violence,  but  it  may  arise  from  muscular  action,  as  in  the  case 
of  the  patella,  which  is  usually  broken  in  this  way. 

The  Oblique  Fracture  commonly  occurs  from  indirect  violence  ; the 
breaking  force  being  applied  to  the  ends,  and  not  across  the  shaft.  It  often 
runs  a long  way,  more  than  half  the  distance  of  the  shaft  of  a bone,  and  is 
more  dangerous  than  the  transverse,  owing  to  the  obliquity  of  the  fracture 
causing  the  ends  of  the  bone  to  be  sharply  pointed  (Fig.  173),  and  thus 
frequently  to  puncture  the  skin,  or  to  perforate  an  artery.  It  is  more  tedious 
in  its  cure  than  the  transverse,  owing  to  the  extent  of  surface  over  which  the 
process  of  repair  has  to  be  carried  on,  and  the  difficulty  of  keeping  the  fragments 
directly  in  apposition  ; hence,  also,  there  is  a greater  liability  to  shortening 
of  the  limb.  It  is  principally  met  with  in  the  shafts  of  the  long  bones  of 
adults  and  elderly  people. 

The  Spiral  Fracture  is  the  result  of  violent  twists,  and  is  most  frequently 
met  with  in  the  tibia  and  femur.  In  it  the  fissure  runs  obliquely  round  the 
axis  of  a long  bone.  The  fracture  is  usually  rendered  complete  by  a second 
fissure  joining  the  line  of  the  spiral;  but  it  has  been  occasionally  met  with 
in  an  incomplete  form. 
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The  Longitudinal  Fracture  consists  of  a splitting  or  fissure  of  a bone  in  the 
direction  of  its  axis  (Fig.  173,  b).  Longitudinal  fracture,  or  splitting  of  bone, 
is  not  very  common  in  civil  practice  ; but  in  military  practice  it  is  frequent, 
especially  from  the  action  of  conical  rifle-balls.  In  such  cases,  when  the  shaft 
is  struck  and  shattered,  the  splitting  of  the  bone  may  extend 
widely  in  either  direction — sometimes  into  the  neighbouring 
joint  (Fig.  100,  p.  328),  although,  as  Stromeyer  has  remarked, 
it  usually  stops  short  of  this,  terminating  at  the  epiphysis. 
When  the  fracture  is  produced  by  a blow,  which  need  not  be 
a very  severe  one,  upon  the  articular  end,  the  bone  may  be 
split  and  the  joint  opened.  In  flat  bones,  the  fissures  may 
radiate  from  the  spot  to  which  the  violence  has  been  applied, 
forming  the  stellate  fracture ; or  a sharp  instrument  may 
perforate  the  bone,  giving  rise  to  a punctured  fracture. 

The  Separation  of  the  Epiphysis  of  one  of  the  long 
bones  from  the  shaft,  at  the  line  of  junction,  is  an  accident  that 
occasionally  occurs  in  children  and  young  people  at  any  period 
up  to  that  of  the  completion  of  the  ossification  between  the 
parts.  Hence  it  is  met  with  under  the  age  of  21  or  22.  This 
kind  of  fracture  is  always  transverse.  It  is  apt  to  simulate  a 
dislocation  very  closely  ; but  the  diagnosis  may  be  made  by 
finding  that  the  articulation  is  always  intact,  and  its  move- 
Fand7\m?gbitudie  ments  usually  free.  Union  readily  takes  place  by  bone,  and 
nai  Fractures,  the  longitudinal  growth  is  consequently  in  many  cases  seriously 
interfered  with.  Not  only  are  the  epiphyses  of  the  long  bones 
liable  to  this  separation  through  the  line  of  junction,  but  the  same  thing 
may  happen  to  various  processes,  as  the  acromion,  olecranon,  &c. ; and  some 
osseous  structures,  as  the  acetabulum  and  sternum,  are  apt  under  external 
violence  to  separate  into  their  original  component  parts. 

Sig-sts  of  Fracture. — The  history  given  by  a patient  who  has  broken  a 
bone  will  usually  be  that  he  has  met  with  a violent  accident,  during  which  he 
felt,  and  perhaps  heard,  something  break  or  snap,  and  that,  immediately,  be 
found  himself  unable  to  move  the  affected  part,  and  any  attempt  to  do  so 
caused  the  most  agonizing  pain.  These  facts  are  common  to  many  other 
injuries  besides  fractures,  and  serve  merely  to  direct  the  burgeon  s attention 
to  the  seat  of  injury.  The  patient  must  be  carefully  stripped,  the  injured 
part  being  disturbed  as  little  as  possible,  the  clothes  being  cut  wherever  it  is 
necessary,  rather  than  pulled  off,  as  any  violent  movement  might  convert  a 
simple  fracture  into  a compound.  The  limb  being  fully  exposed,  the  Surgeon 
proceeds  to  examine  it  first  by  inspection,  secondly  by  measuring,  and  lastly 
by  manipulation,  comparing  it  in  form  and  size  with  the  uninjured  part  on 
the  opposite  side.  It  is  better  to  leave  the  painful  process  of  manipulation  till 
last,  as  in  many  cases  the  existence  of  a fracture  can  be  determined  without 
resorting  to  it.  The  limb  will  often  show  some  increase  in  size,  due  eithci  to 
the  extravasation  of  blood  round  the  fracture,  which  often  takes  place  to  a 
very  considerable  extent,  even  without  the  wound  of  any  principal  vessel : or 
to  the  approximation  of  the  attachments  of  the  muscles  by  the  shortening  o 
the  limb.  Diminished  bulk,  or  flattening,  occurs  in  some  cases,  in  consequence 
of  the  weight  of  the  limb  drawing  the  part  down,  and  thus  lessening  natura 
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rotundity.  Neither  pain  nor  alteration  of  bulk  can  be  regarded  as  pathogno- 
monic of  fracture. 

The  more  special  and  peculiar  signs  of  fracture  are  three  : 1.  A Change  m 
the  Shape  of  the  Limb  ; 2.  Mobility  in  its  Continuity  ; and  3.  The  Existence 
of  Grating  between  the  Broken  Ends  of  the  Bone. 

] . The  Change  in  the  Shape  of  the  Limb,  due  to  the  displacement  of 
portions  of  the  broken  bone,  is  a most  important  sign  of  fracture  ; it  manifests 
itself  by  a want  of  correspondence  between  the  osseous  points  on  opposite  sides 
of  the  body,  by  an  increase  or  diminution  of  the  natural  curves  of  the  limb, 
by  angularity,  shortening,  or  swelling. 

In  investigating  the  existence  and  extent  of  displacement  in  a case  of  frac- 
ture, the  Surgeon  should  compare  the  corresponding  points  of  bone  on  the 
opposite  sides  of  the  body,  and  their  situation  relative  to  some  fixed  and  easily 
distinguishable  neighbouring  prominence  on  the  trunk  or  uninjured  part  of  the 
limb.  From  this  the  measurements  may  be  taken,  by  grasping  the  injured 
part  and  the  corresponding  portion  of  the  healthy  limb  in  each  hand,  and 
running  the  fingers  lightly  over  the  depressions  and  elevations,  marking  any 
difference  that  exists  ; or,  if  greater  accuracy  be  required,  measuring  by  means 
of  a tape.  In  some  cases  the  measurement  must  not  be  made  between  the 
trank  and  the  limb  injured,  or  even  from  one  extremity  of  the  limb  to  the 
other,  as  shortening  of  the  whole  member  might  depend  on  causes  other  than 
fracture,  such  as  wasting,  disease  of  joints,  or  dislocation  ; when  this  is  the 
case,  the  measurement  must  be  taken  between  different  points  of  the  bone 
injured,  and  compared  with  a similar  measurement  of  the  sound  limb ; and  in 
children  the  length  of  the  uninjured  bones  of  the  limb  must  also  be  compared 
in  order  to  ascertain  whether  the  shortening  is  due  to  a general  want  of 
growth  in  the  limb. 

The  displacement  of  a broken  bone  may  be  the  direct  result  of  the  violence 
which  occasions  the  fracture,  the  fragments  being  driven  out  of  their  position, 
as  when  a portion  of  the  skull  is  beaten  in  ; or  it  may  result  from  the  weight 
of  the  limb  dragging  downwards  the  lower  fragment,  as  in  a case  of  fractured 
acromion.  In  some  cases  it  is  either  occasioned  or  greatly  increased  by  the 
direction  of  the  fracture.  Thus,  in  several  cases  of  broken  tibia  which  have 
been  under  my  care,  the  line  of  fracture  being  oblique  from  above  downwards, 
and  from  before  backwards,  I have  found  the  upper  end  of  the  lower  fragment 
project  considerably  forwards,  sliding,  as  it  were,  along  an  inclined  plane  in 
the  upper  fragment ; and  in  one  of  these  cases,  which  I had  an  opportunity  of 
dissecting  after  amputation,  the  direction  of  the  fracture  had  evidently  deter- 
mined the  direction  of  the  displacement.  In  transverse  fractures  there  is  often 
but  slight  displacement. 

Muscular  contraction  is,  however,  without  doubt  the  great  cause  of  displace- 
ment hence  it  has  been  found  that,  in  paralysed  limbs  which  are  fractured, 
t eie  is  but  little  deformity.  The  contraction  of  the  muscles  of  the  part 
approximating  their  points  of  attachment,  draws  the  most  movable  fragment 
out  of  its  normal  position,  owing  to  the  support  or  resistance  offered  by  the 
none  being  removed.  The  other  causes  that  have  just  been  mentioned,  tend 
greatly  to  favour  this  kind  of  displacement ; but  in  some  cases,  as  in  fractured 
patella  the  displacement  is  entirely  muscular,  and  in  all  fractures  of  the  long 
ones  it  is  due  chiefly  to  muscular  contraction. 
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The  Direction  of  the  Displacement  is  influenced  principally  by  the 
direction  of  the  fracture,  the  position  of  the  limb,  and  muscular  action ; it 
may  be  angular,  transverse,  longitudinal,  or  rotatory. 

In  the  angular  displacement  there  is  an  increase  pf  the  natural  curvature  of 
the  limb,  the  concavity  of  the  angle  being  on  the  side  of  the  most  powerful 
muscles ; thus,  for  example,  in  fracture  of  the  thigh,  the  angle  projects  on  the 
anterior  and  outer  side  of  the  limb,  because  the  strongest  muscles,  being 
situated  behind  and  to  the  inner  side,  tend,  by  their  contraction,  to  approxi- 
mate the  fragments  on  that  aspect.  This  displacement  occurs  principally  in 
oblique  and  comminuted  fractures. 

The  transverse  or  lateral  displacement  occurs  when  a bone  is  broken  directly 
across.  The  fragments  often  hitch  one  against  another,  so  being,  as  it  were, 
entangled  together,  and  in  this  case  there  is  often  but  very  little  deformity. 

Longitudinal  displacement  is  invariably  shortening  when  the  fracture  occurs 
in  the  shaft  of  a long  bone.  It  is  due  in! most  cases  to  muscular  action,  the 
broken  ends  of  bone  being  brought  together  so  as  to  overlap  or  “ ride  ” over 
one  another.  In  other  cases,  the  shortening  may  be  owing  to  the  impaction 
of  one  fragment  in  the  other.  In  some  cases  there  is  preternatural  separation 
of  the  fragments,  the  weight  of  the  limb  tending  to  drag  the  lower  one  down- 
wards, or  muscular  contraction  drawing  the  upper  one  away  from  it,  as  in 
fracture  of  the  patella. 

The  rotatory  displacement  may  be  owing  to  the  contraction  of  particular 
sets  of  muscles,  twisting  the  lower  fragment  on  its  axis  as  well  as  producing 
shortening  of  the  limb.  Thus  the  supinators  in  some  fractures  of  the  radius 
have  a tendency  to  rotate  the  lower  fragment  outwards.  In  other  cases  the 
line  of  obliquity  of  the  fracture  may  determine  the  rotatory  displacement ; and 
in  the  lower  limb  the  weight  of  the  limb  will  always  turn  the  lower  fragment 
outwards,  just  as  the  limb  of  a dead  body  rolls  on  to  its  outer  side. 

2.  The  occurrence  of  Preternatural  mobility  in  the  Continuity  of  a 
bone  cannot  exist  without  fracture,  and  separation  of  the  fragments  from  one 
another  ; hence,  its  presence  may  always  be  looked  upon  as  an  unequivocal 
sign  of  broken  bone.  But  fracture  may  exist  without  it : thus,  it  occasionally 
happens  that  fracture  takes  place,  and,  owing  to  the  impaction  or  wedging 
together  of  the  fragments,  mobility  is  not  perceived. 

3.  Another  sign  of  much  value  in  practice  is  the  occurrence  of  Crepitus 
or  rather  of  the  Grating  together  of  the  Rough  Surfaces  of  the  Broken 
Bone,  which  can  be  felt  as  well  as  heard  on  moving  the  limb.  This  grating 
can  occur  only  when  the  fragments  are  movable  and  in  contact,  and  is 
especially  perceptible  when  the  rough  ends  of  the  broken  bone  are  rubbe 
directly  against  one  another.  It  is  not,  however,  an  invariable  accompaniment 
of  fracture  ; being  absent  in  some  cases,  in  which  the  fracture  is  firmly 
impacted  or  the  fragments  are  widely  separated.  It  must  not  be  con- 
founded with  the  crepitation  that  occurs  in  the  limbs  from  other  causes,  as 
from  emphysema,  or  from  the  effusion  of  serous  fluid  into  the  sheaths  ol  the 
tendons,  which  gives  rise  to  a peculiar  crackling  sensation,  very  different  from 
the  rough  grating  of  a fracture.  There  is  a species  of  false  crepitus  also 
experienced  sometimes  in  injuries  of  joints,  consisting  of  a snap  or  chc' 
rather  than  of  true  grating,  which  is  sometimes  mistaken  by  inexperience 
practitioners  for  true  crepitus  of  broken  bone.  The  roughened  surfaces  o a 
joint  in  the  later  stages  of  chronic  rheumatic  arthritis  will,  however,  give  use 
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to  a grating  which  it  is  very  < 


,Vj  difficult  to  distinguish  from  that  of  a broken  bone. 

As  a rule  it  is  finer  and  more  regular  than  the  crepitus  of  a frac^^;  . m 

In  some  cases  in  which  the  mobility  cannot  be  clearly  felt,  the  P^ent <w 
complain  of  pain  at  the  scat  of  fracture  when  an  attempt  is  made  to ) find  it  o 
when  a distant  part  of  the  bone  is  pressed  on  This  is  often  a very  useful 

means  of  diagnosis  in  fractures  of  the  fibula  and  ri  s # 

It  wifi  thus  be  seen  that  none  of  these  three  signs  alone  is  absolutely  to  be 
relied  upon  and  it  usually  requires  a combination  of  at  least  two  ot  them  to 
determine  whether  fracture  exists.  In  ascertaining  the  existence  of  a fracture, 
the  Sm-o-eon  should  make  the  necessary  manipulations  with  the  utmost  gentleness, 
but  yet& effectually,  so  that  no  uncertainty  may  be  allowed  to  remain  as  to  the 
seat  and  nature  of  the  injury,  more  especially  when  it  occurs  in  the  vicinity  of 
a joint.  The  increased  mobility  may  be  ascertained  by  fixing  the  upper  frag- 
ment and  rotating  the  lower  portion  of  the  limb  ; the  crepitus  by  drawing 
down  the  lower  fragment,  so  as  to  bring  the  rough  surfaces  into  apposition, 
and  then  grasping  the  limb  at  the  seat  of  fracture  with  one  hand,  and  lotating 
it  gently  with  the  other.  The  displacement  must  be  ascertained  by  measuiing 
the  limb  carefully  in  the  way  that  has  been  directed,  and  by  comparing  the 
injured  with  the  sound  side. 

Diagnosis. — The  diagnosis  of  an  ordinary  fracture  is  seldom  attended  by 
any  material  difficulty.  The  co-existence  of  displacement,  of  abnormal 
mobility,  and  of  crepitus,  will  usually  enable  the  Surgeon  at  once  and  readily 
to  pronounce  with  certainty  its  existence,  when  it  is  simple.  When  it  is  com- 
pound, there  is  frequently  the  additional  evidence  afforded  by  the  protrusion  of 
the  end  of  one  of  the  fragments  ; and  if  it  be  comminuted  as  well,  the  loose 
splinters  will  be  readily  felt. 

There  are,  however,  two  conditions  that  render  the  detection  of  a simple 
fracture  occasionally  difficult.  The  first  is,  when  only  one  of  two  or  several 
contiguous  bones  is  broken  ; the  other,  when  the  fragments  are  impacted. 

When  only  one  bone  is  broken  in  a situation  where  there  are  two  or  more, 
as  in  the  leg,  fore-arm,  metacarpus  or  metatarsus,  very  close  and  careful  mani- 
pulation of  the  injured  bone  may  be  required.  The  Surgeon  must  run  his 
finger  carefully  over  the  most  projecting  ridge,  feel  for  slight  inequality  or 
oedema  at  one  part,  or  perhaps  he  may  elicit  the  faintest  occasional  crepitus  on 
fully  and  deeply  moving  the  bone  at  the  seat  of  suspected  fracture  ; or,  failing 
this,  severe  pain  may  be  elicited  in  the  line  of  the  bone  by  forcing  its  two 
extremities  towards  each  other,  or  by  applying  force  in  such  a way  as  to 
bend  it. 

In  the  case  of  impaction  the  diagnosis  is  even  more  difficult.  Here  no 
crepitus,  and  no  preternatural  mobility,  can  be  found ; but  the  Surgeon  must 
he  led  to  his  diagnosis  by  the  recognition  of  the  peculiar  displacement  and 
distortion  which  may  be  characteristic  of  the  particular  fracture,  as,  for 
instance,  the  deformity  of  the  wrist  in  impacted  fracture  of  the  lower  end  of 
the  radius. 

The  difficulties  of  diagnosis  in  fracture  of  a single  bone,  or  in  an  impacted 
fracture,  are  necessarily  most  seriously  increased  if  there  be  much  extravasation 
of  blood  into  the  limb  ; or,  when  the  fracture  is  through  an  articular  end,  if 
there  should  be  much  effusion  into  the  neighbouring  joint.  In  these  cases  of 
doubt  it  is  wiser  to  put  up  the  limb  as  if  there  were  a fracture,  and  to  wait  for 
the  subsidence  of  the  swelling  before  the  diagnosis  is  finally  determined.  It  is 
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far  better  to  put  up  an  unbroken  limb  unnecessarily  than  to  neglect  to  put  it 
up  if  fractured. 

As  has  already  been  stated,  the  existence  of  a fracture  when  compound,  and 
more  particularly  if  comminuted,  is  usually  readily  determined.  Here,  the 
great  mobility,  the  protrusion  of  fragments  or  splinters,  and  the  ready  crepitus, 
will  seldom  allow  the  Surgeon  to  be  in  error.  Should  any  doubt  exist,  the 
introduction  of  the  finger  into  the  wound  will  enable  him  to  determine  with 
certainty,  not  only  the  existence,  but  the  condition  and  extent  of  the  fracture  ; 
but  on  no  account  must  a probe  or  metal  instrument  of  any  kind  be  used,  or  a 
simple  fracture  complicated  with  a wound  may  accidentally  be  made  compound. 
But  with  all  the  assistance  that  may  thus  be  afforded,  the  very  existence  of  a 
bad  compound  and  comminuted  fracture  may  be  unsuspected  for  many  days, 
even  though  most  careful  examinations  have  been  made  with  the  view  of  ascer- 
taining its  presence.  Of  this  important  fact,  which  may  have  weighty  bearings 
in  medico-legal  investigations,  the  following-  case  is  a good  illustration.  A 
young  man  was  shot  with  a wooden  ramrod  through  the  left  hand  and  shoulder, 
by  the  accidental  explosion  of  his  gun  whilst  he  was  loading  it.  The  ramrod 
struck  the  humerus  three  inches  below  the  shoulder-joint,  full  on  its  fore  part. 

It  was  splintered  against  the  bone,  the  fragments  passing  on 
each  side,  and  mostly  escaping  through  two  apertures  of  exit 
posteriorly  ; some  passing  to  the  inner  side  between  the  large 
vessels  and  the  bone,  the  others  to  the  outer  side  between  it 
and  the  deltoid.  The  patient  was  brought  to  the  Hospital, 
where  I saw  him  a few  hours  after  the  injury,  and,  enlarging 
the  wounds,  extracted  a number  of  splinters  of  the  ramrod 
from  around  the  bone.  The  limb  was  carefully  examined,  not 
only  by  me,  but  by  several  other  Surgeons  present,  to  determine 
whether  the  bone  had  been  fractured,  or  the  joint  injured. 
There  was  no  sign  of  fracture  to  be  detected — no  shortening, 
no  mobility,  no  crepitus,  no  inequality  when  the  fingers  were 
freely  passed  into  the  wounds,  no  displacement  at  all.  As  no 
fracture  appeared  to  exist,  the  limb  was  laid  on  a pillow,  and 
irrigation  employed.  Diffuse  cellulitis  set  in,  followed  by  ex- 
tensive and  deep  suppuration  in  the  limb.  On  examining  this, 
with  the  view  of  giving  a free  exit  to  the  discharges,  eight  days 
after  the  accident,  displacement  and  crepitus  were  for  the 
first  time  found,  and  it  became  evident  that  the  humerus  had 
sustained  a comminuted  fracture.  The  patient  died  of  pyannia  ; and  after 
death  the  bone  presented  the  appearance  here  given  (Fig.  174),  a long  splinter 
having  been  detached  in  a longitudinal  direction,  a b,  and  the  shaft  broken 
across  at  o.  Here,  then,  was  not  only  a compound,  but  a comminuted 
fracture,  detected  for  the  first  time  a week  after  the  infliction  of  the  injury. 
It  appeared  probable  that  the  blow  of  the  ramrod  had  fractured  the  bone 
longitudinally,  detaching  the  large  splinter,  which  had  become  impacted; 
and  that  the  shaft  still  held  together  by  a narrow  bridge  of  bone  at  c, 
which  being  broken  across  subsequently  in  moving  the  limb,  now  become 
heavy  with  inflammatory  infiltration,  led  to  the  shortening  of  the  limb  and  the 
lateral  displacement  of  the  fragments. 

Union  of  Fractured  Bone. — A fractured  bone  is  ultimately  united  by 
the  formation  of  new  bone  arouud,  within,  and  lastly  between  the  broken 


Fig.  174. — Commi- 
nuted Fracture 
of  the  Humerus 
without  dis- 
placement. 
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fragments.  In  certain  fractnres  in  which  the  fragments  cannot  be  brought 
into  accurate  apposition,  as  in  those  of  the  patella  and  olecranon,  union  is 
effected  by  fibrous  tissue,  and,  under  various  abnormal  or  constitutional  con- 
ditions that  will  be  hereafter  considered,  the  same  form  of  union  may  occur  in 
any  part  of  the  body. 

The  new  bone  that  constitutes  the  bond  of  union  is  termed  Callus.  In 
most  cases  a larger  quantity  of  this  is  developed  than  is  permanently  left. 
This  temporary  formation  of  bone  goes  by  the  name  of  the  provisional 
callus.  It  is  formed  partly  external  to  the  fracture,  incasing  the  broken 
ends,  and  partly  in  the  medullary  canal,  so  as  to  include  the  fragments 
between  layers  of  new  bone,  and  thus  maintain  them  in  contact.  That  which 
is  permanently  left,  and  which  intervenes  between  the  broken  ends,  is  called 
the  definitive  callus.  The  process  of  union  varies  somewhat  in  simple  and 
in  compound  fractures. 

Union  of  Simple  Fractures. — Our  knowledge  of  the  production  of  callus 
and  the  mode  of  union  of  a broken  bone  is  derived  from  experiments  on  animals, 
but  there  is  no  doubt  that  the  process  is  essentially  the  same  in  man,  slightly 
modified  in  some  cases  by  the  more  perfect  immobility  which  is  obtained  by 
treatment  in  the  human  subject.  The  subject  has  been  investigated  by 
numerous  observers  for  the  last  150  years,  amongst  whom  the  following  are 
perhaps  the  most  important  : Duhamel,  Haller,  Bordenave,  John  Hunter, 
Dupuytren,  Breschet,  Villerme,  Stanley,  Paget,  Billroth,  Grurlt,  and  Bajardi. 
All  observers  may  be  said  to  be  more  or  less  closely  agreed  as  to  the  coarser 
changes  observed  in  the  union  of  a bone,  but  there  is  still  considerable 
difference  of  opinion  with  regard  to  the  essential  nature  of  the  process  and  the 
histological  appearances  accompanying  it. 

The  process  of  union  of  a broken  bone,  as  it  is  observed  experimentally  in  an 
animal,  may  be  divided  into  distinct  stages.  First,  the  period  of  inflamma- 
tion and  exudation  lasting  from  the  time  of  fracture  to  about  the  end  of  the 
third  day.  Secondly,  the  period  of  growth  of  the  soft  provisional  callus  ex- 
ternally from  the  periosteum  and  surrounding  structures,  and  internally  in  the 
medulla,  and  this  lasts  till  about  the  tenth  to  fourteenth  day.  Thirdly,  the 
period  of  ossification  of  the  provisional  callus,  lasting  to  about  the  end  of  the 
fourth  or  fifth  week.  Fourthly,  the  period  of  the  formation  and  ossifica- 
tion of  the  definitive  callus  between  the  actual  broken  ends  of  the  bone.  This 
commences  after  the  provisional  callus  has  become  firm,  and  is  not  completed 
till  a late  period.  Lastly,  the  excess  of  callus  is  absorbed,  and  any  irregularities 
rounded  off.  This  is  not  completed  till  many  months  after  the  bone  has 

been  fiimly  united,  dhese  processes  must  now  be  considered  more  in 
detail. 

If  the  part  be  examined  within  a few  hours  of  the  fracture,  it  will  be  found 
to  be  surrounded  by  an  abundant  extravasation  of  blood  ; this  not  only  sur- 
rounc  s the  actual  fracture,  but  extends  some  distance  in  the  intermuscular 
spaces  of  the  limb,  and  frequently  also  in  the  areolar  tissue  beneath  the  deep 
ascia.  ie  muscles  which  lie  in  close  contact  with  the  bone,  or  arise  from  it, 
a ie  point  of  fracture,  are  more  or  less  extensively  lacerated  ; the  periosteum 
i.  as  aiue  completely  torn  through,  and  separated  from  the  broken  ends  for  a 
■ mi  cis  ance  on  one  or  both  sides,  leaving  a ragged  edge.  In  some  cases  the 
pcrios  cum  on  one  side  may  be  intact,  and  it  is  said  to  liavc  been  found  untorn 

en  in  comp  ete  fractures.  As  a rule  it  remains  uninjured  over  a simple 
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fissure.  Blood  will  be  found  extravasated  also  in  the  medullary  canal  mixed 
up  with  the  fat. 

Tire  Period  of  Inflammation  and  Exudation. — The  first  change  observed 
after  the  injury  are  the  ordinary  signs  of  inflammation — redness,  swelling,  and 
abundant  exudation.  This  affects  the  whole  of  the  injured  soft  parts,  so  that 
by  the  third  or  fourth  day  the  fracture  will  be  found  to  be  surrounded  by  a 
greyish-red,  soft  mass,  not  sharply  defined,  but  infiltrating  the  neighbouring 
tissues;  the  torn  ends  of  the  muscles  are  pale  in  colour  from  the  exudation 
between  the  fibres  ; the  areolar  tissue  is  no  longer  clearly  recognizable, 
its  spaces  being  filled  by  the  coagulated  inflammatory  exudation ; the 
outer  layer  of  the  periosteum  is  in  like  manner  swollen  and  scarcely  recog- 
nizable, and  the  inner  layer  is  so  soft  and  swollen  as  to  be  almost  gelatinous  ; 
the  whole  membrane  can  be  stripped  from  the  bone  with  unnatural  ease  for 
some  distance  from  the  seat  of  fracture.  In  the  midst  of  the  exudation,  patches 
of  unaltered  blood-clot  will  still  be  seen,  but  a great  part  of  the  extravasation 
in  the  immediate  neighbourhood  of  the  fracture  will  have  already  been  partly 
discoloured. 

Microscopic  examination  at  this  stage  shows  the  usual  appearances  of  in- 
flammation ; the  vessels  are  distended  with  blood,  and  all  the  spaces  of  the 
tissues  are  filled  with  wandering  white  corpuscles,  either  closely  in  contact  with 
each  other,  or  separated  by  a small  quantity  of  homogeneous  or  fibrinous  in- 
tercellular substance. 

In  the  medulla  the  fat  has  disappeared  from  the  immediate  neighbourhood 
of  the  injury,  and  its  place  is  taken  by  an  exudation  similar  to  that  lying 
externally. 

The  growth  of  the  soft  provisional  callus. — During  this  stage  the  excess  of 
the  early  inflammatory  exudation  and  the  remainder  of  the  blood-clot  in  the 
neighbourhood  of  the  injury  is  absorbed,  and  there  is  gradually  developed  round 
the  ends  of  the  broken  bone  a fusiform  mass,  holding  them  together  -with 
some  degree  of  firmness.  At  first  this  is  soft,  almost  jelly-like,  and  homo- 
geneous in  appearance,  and  the  ragged  ends  of  the  torn  periosteum  become  lost 
in  it.  It  then  gradually  increases  in  firmness,  till  at  last  it  becomes  of  cartila- 
ginous density,  and  in  animals,  becomes  actually  converted  into  cartilage. 
The  microscope  shows,  during  this  stage,  that  the  soft  mass  at  first  formed 
presents  the  ordinary  appearances  of  granulation-tissue  in  the  greater  part  of 
its  extent ; near  the  surface  muscular  fibres  or  bands  of  fibrous  tissue  may  be 
found  mixed  with  it,  showing  that  it  is  not  formed  solely  from  the  periosteum, 
but  also  from  the  surrounding  parts.  Close  to  the  bone,  however,  from  a very 
early  period,  about  the  third  or  fourth  day,  cells  are  found  of  larger  size  than 
those  of  ordinary  granulation-tissue,  having  one  or  more  nuclei,  surrounded  by 
a finely  granular  protoplasm  ; they  are  usually  oval  or  spindle-shaped,  or 
sometimes  angular  in  form,  thus  presenting  the  characters  of  osteoblasts.  As 
the  callus  increases  in  density  the  superficial  parts  of  it  undergo  the  ordinary 
changes  of  the  development  of  granulation-tissue  into  fibrous  tissue,  and  thus 
a layer  is  formed  which  afterwards  becomes  the  fibrous  part  of  the  new  perios- 
teum covering  the  callus.  In  animals  the  greater  part  of  the  soft  callus 
becomes  developed  into  cartilage.  A homogeneous  ground  substance 
forms  between  the  cells,  which  now  assume  a sharply  defined  outline.  The 
cartilage-formation  is  most  perfect  in  the  immediate  neighbourhood  of  the 
broken  ends  of  the  bone  ; at  the  point  most  removed  from  the  fracture,  where 


PROCESS  OF  UNION. 


5°7 


rhp  new  tissue  1S  exposed  to  the  smallest  degree  of  disturbance  by  any  acci- 
dental movement,  lime-salts  are  deposited  in  the  ^^-sub^  ^nSs 

the  osteoblasts  -without  any  true  deve  opment  of w S taeSe 
occur  in  the  medullary  canal,  true  cartilage  being-  formed  only  at  the  immediate 

S™Thc  ^ompllte  ossification  of  the  provisional  callus.— The  formation  of  new 
bone  in  the  soft  callus  commences  by  the  appearance  of  yellowish-white  points 
or  streaks  appearing  first  in  the  part  in  contact  with  the  bone  at  the  point 

furthest  removed  from  the  seat  of  fracture.  These  points  and  streaks  gradually 
increase  till  the  callus  becomes  converted  into  soft  spongy  bone,  containing 
wide  cancellous  spaces  filled  with  red  vascular-  medullary  tissue.  The  ossifica- 
tion o-raduafiy  spreads  from  above  and  below,  towards  the  seat  of  fracture,  till 
the  process  of  conversion  of  the  soft  callus  into  bone  is  complete.  The 
changes  that  occur  within  the  medullary  canal  are  of  the  same  character. 
The  new  bone  thus  formed  differs  from  normal  compact  tissue  in  being  softer, 
more  vascular  and  spongy.  If  a longitudinal  section  of  the  bone  be  made,  it 
will  be  seen  that  the  callus  is  covered  by  a thick  vascular  periosteum  which 
can  be  stripped  off  without  difficulty  ; it  leaves  the  surface  of  the  callus  rough 
and  spongy,  with  wide  Haversian  canals  containing  some  red  medullary  tissue. 
The  trabeculae  of  the  callus  are  set  at  right  angles,  or  nearly  so,  to  the  surface 
of  the  compact  bone  beneath,  from  which  the  callus  can  at 
first  be  separated  without  difficulty.  If  this  be  done,  how- 
ever, the  surface  of  the  compact  bone  is  seen  to  be  slightly 
more  spongy  than  natural,  the  openings  of  the  Haversian 
canals  being  enlarged. 

Microscopic  observation  shows  that  when  ossification  of 
the  callus  takes  place  without  the  previous  formation  of  car- 
tilage, the  cells  most  distant  from  a vessel  assume  the  angular 
form  of  osteoblasts,  lime-salts  are  deposited  in  the  ground- 
substance  between  them,  and  true  bone  is  developed.  On 
the  surface  of  this  lamella  of  bone  a layer  of  osteoblasts 
remains,  by  the  activity  of  which  the  process  is  continued, 
and  the  space  around  the  vessel  gradually  nan-owed,  till  it 
is  reduced  to  the  form  of  a Haversian  canal.  If  car- 
tilage have  previously  formed,  new  vessels  penetrate  it,  both 
from  the  bone  beneath  and  from  the  periosteum,  as  a 
preliminary  step  towards  ossification.  The  ossification  of  the 
callus  in  the  medullary  canal  proceeds  in  the  same  way. 

The  development  and  ossification  of  the  intermediate  or 
clefinitive  callus,  proceed  in  the  same  way  as  in  the  formation 
of  the  provisional  callus.  The  time  at  which  it  forms  will 
depend  greatly  upon  the  perfection  of  the  apposition,  and 
the  immobility  attained  by  treatment.  It  is  evident  that  no 
process  of  repair  can  take  place  between  two  surfaces  of  compact  bone  so  long 
as  they  are  grinding  against  each  other  at  each  movement  of  the  limb.  The 
first  change  observed  is  an  enlargement  of  the  Haversian  canals.  This  is 
ejected  by  the  growth  of  new  cells  within  the  canal.  These,  according  to 
some  pathologists,  are  migratory  white  corpuscles,  but  according  to  others, 
cells  developed  from  the  medullary  tissue  in  the  Haversian  canals.  Be  this 
as  it  may,  the  bony,  wall  of  the  canal  is  absorbed  before  the  new  cells.  As 
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soon  as  the  opposing  fragments  are  put  at  perfect  rest  the  new  cells  sprout 
out  from  the  canals  on  each  side  and  fill  the  space.  Ossification  then  proceeds 
in  the  new  tissue  thus  formed,  but  without  the  previous  formation  of 
cartilage. 

The  absorption  of  the  provisional  callus  forms  the  final  stage  of  repair  of  a 
fracture.  At  first  the  porous  callus  becomes  more  compact,  harder,  and  less 
vascular,  and  as  the  change  takes  place  it  becomes  more  intimately  connected 
with  the  old  bone  which  it  now  closely  resembles  in  structure.  This  hardening 
is  most  marked  in  the  deeper  layers  in  contact  with  the  old  bone,  and  as  it 
takes  place  absorption  goes  on  in  the  part  next  the  periosteum,  which  at  the 
same  time  becomes  smooth  and  even.  In  the  medullary  canal  the  new  bone 
becomes  more  and  more  cancellous  in  its  structure,  and  finally  there  may  be 
complete  restoration  of  the  medullary  canal,  though  this  is  undoubtedly  rare. 
The  absorption  of  the  callus  is  never  complete,  some  thickening  permanently 
remaining  at  the  seat  of  fracture,  however  perfect  the  apposition  and  rest  may 
have  been.  Any  irregular  points  of  bone,  that  may  have  been  projecting  after 
the  union,  become  gradually  absorbed  and  rounded  off.  These  final  processes 
are  not  completed  for  a year  or  more  after  the  fracture  has  been  united. 

Thus,  it  will  be  seen  that  the  process  is  analogous  in  every  way  to  repair  of 
a wound  by  the  first  intention.  First  there  is  the  exudation  resulting  from 
the  simple  traumatic  inflammation,  the  effect  of  the  mechanical  violence  ; then 
follows  the  development  of  a vascular  tissue,  composed  of  indifferent  embryonic 
cells  or  granulation-tissue  ; this  develops  into  the  form  of  connective  tissue 
natural  to  the  part ; and  finally  the  obliteration  of  vessels  and  consolidation 
of  the  cicatricial  tissue  occurs,  as  in  the  formation  of  a scar  in  the  soft  parts. 
The  same  questions  are  in  dispute  in  the  union  of  fractured  bones  as  in  the 
repair  of  other  tissue,  namely,  what  part  is  taken  by  the  white  corpuscles  in 
the  formation  of  the  new  tissue,  and  what  is  the  exact  fate  of  the  blood-clot  ? 
One  point  with  regard  to  the  blood-clot  it  is  important  to  remember,  as  it 
might  be  of  importance  in  medico-legal  enquiries.  Although  it  completely 
disappears  from  the  immediate  neighbourhood  of  the  fracture  at  an  early 
period,  layers  of  dark  coagulum  may  often  be  found  beneath  the  superficial 
fascia  for  four  weeks  or  more  after  the  accident. 

The  process  above  described,  although  essentially  the  same  in  man,  differs 
much  in  its  details.  The  process  is  slower,  and  the  formation  of  callus  is  as 
a rule  less  abundant.  If  the  fracture  be  well  treated,  it  may  in  fact  be 
almost  wanting,  union  apparently  taking  place  by  the  direct,  or  almost  direct, 
formation  of  the  definitive  or  intermediate  callus.  Histologically,  the  most 
important  difference  is  that  in  man,  as  a rule,  the  formation  of  cartilage 
does  not  occur.  It  has,  however,  been  met  with  in  the  union  of  bones  in 
children,  and  it  is  always  found  in  a uniting  rib,  but  even  here  it  is  seldom 
pure,  the  ground  substance  being  usually  fibrous.  Possibly  the  formation 
of  cartilage  in  the  rib  may  be  due  to  the  impossibility  of  fixing  the  injured 
bone,  owing  to  the  movements  of  respiration.  In  animals,  the  purest  cartilage 
is  found  exactly  opposite  the  scat  of  fracture,  where  there  will  necessarily  be 
the  greatest  disturbance  from  movement. 

Modification  of  Union  of  simple  fracture. — The  amount  of  callus 
formed  in  the  union  of  a bone  varies  considerably.  It  is  greater  in  children 
than  in  adults.  In  transverse  fractures  which  arc  kept  steadily  in  apposition, 
but  little  callus  is  formed  ; externally  it  may  be  scarcely  perceptible,  and 
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internally  it  may  be  merely  a thin  tube  not  obliterating  the  medullaiy  canal. 
It  is  greater  in  those  bones  and  those  parts  of  a bone  which  are  thickly 
covered  by  soft  parts,  being  formed  as  before  stated  not  on  y iom  le  peims 
teum  and  bone,  but  also  from  the  surrounding  tissues.  Ihe  influence  of  the 
neighbouring  soft  parts  in  determining  the  formation  of  new  bone  is  well 
marked  in  the  tibia.  In  a fracture  of  this  bone  we  find  that,  at  the  anterior 
and  inner  part,  which  is  thinly  covered,  union  takes  place  by  the  direct  for- 
mation of  intermediate  callus  ; but  at  the  posterior  and  outer  side,  where  there 
is  a thick  envelopment  of  tissue,  a large  mass  of  provisional  callus  will  often  be 
found  filling  up  even  the  interosseous  space.  Occasionally  we  find  that  the 
inflammation  set  up  around  a fracture  has  extended  to  a neighbouring- 
bone,  and  caused  a formation  of  new  bone  upon  it.  There  are  specimens  of 
bones  of  the  fore-arm  and  leg  in  the  University  College  Museum  illustrating 
this  point. 

The  formation  of  callus  is  also  greatly  influenced  by  the  nature  of  the  frac- 
ture. If  the  fracture  be  comminuted  and  the  fragments  displaced,  there  may 
be  an  abundant  formation  round  the  splintered  fragments  welding  them 
together.  If  there  be  great  displacement,  one  fragment  riding  far  over  the 
other,  the  callus  will  be  found  chiefly  between  the  two  fragments,  connecting 
them  together  by  a bridge  of  bone.  So  also,  in  cases  of  great  angular  de- 
formity, when  the  final  process  of  partial  absorption  and  moulding  of  the  new 
bone  has  taken  place,  a larger  amount  is  left  in  the  angle,  partly  filling  it  up. 
and  forming  a sort  of  buttress  to  strengthen  the  bent  bone.  Lastly,  the  amount 
of  callus  is  influenced  very  greatly  by  treatment  ; the  more  perfectly  rest  is 
maintained,  the  smaller  will  be  the  amount  of  callus  formed. 

Union  of  a separated  Epiphysis  takes  place  in  the  same  way  as  union 
of  a transverse  fracture.  It  almost  invariably  causes  complete  ossification  of 
the  epiphysial  cartilage  and  consequent  arrest  of  growth  from  that  end  of  the 
bone. 


TREATMENT  OF  FRACTURE. 

The  treatment  of  a simple  fracture  uncomplicated  in  any  way  is  a very 
simple  business.  All  that  the  Surgeon  has  to  do  is  to  place  the  fragments  in 
proper  position  and  in  good  apposition,  and  to  retain  them  there,  and  to  attend 
to  the  general  health  of  the  patient  on  ordinary  principles.  Nature  does  the 
rest.  In  no  way  can  the  Surgeon  accelerate  the  processes  or  improve  upon 
them.  By  meddlesome  treatment  he  may  do  much  to'  retard  and  to  disturb 
them. 

Constitutional  Treatment  in  simple  fractures  requires  but  a very  few 
words  of  explanation.  As  a rule,  the  general  habits  of  life  should  be  interfered 
with  as  little  as  possible.  In  uncomplicated  fractures  of  the  upper  extremities, 
more  especially  in  the  young,  rest  for  a few  days  in  bed  is  all  that  is  needed. 
The  patient  may  then  be  allowed  to  move  about  moderately  with  the 
limb  supported  on  proper  apparatus.  In  fractures  of  the  lower  extremities 
more  lengthened  rest  is  needed.  In  these  cases  the  diet  may  be  some- 
what reduced,  and  aperients  given  with  advantage  for  the  first  week  or 

ten  days.  After  this  the  usual  habits  of  life  in  these  respects  should  be 
resumed. 

In  persons  the  enforced  confinement  to  bed  and  the  sudden  interruption 
o t ic  ordinary  habits  of  life,  as  well  as  the  shock  to  the  system,  are  apt  to 
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exercise  an  injurious  and  sometimes  a fatal  effect.  In  these  cases  there  are 
two  dangers  to  apprehend,  viz.,  hypostatic  congestion  of  the  lungs  and  the  for-  , 
mation  of  bed-sores.  Both  are  avoided  by  propping  the  patient  up  in  bed,  the 
use  of  water  or  air  cushions,  and  change  of  posture  as  far  as  practicable.  It  is 
necessary  to  see  that  the  bed  is  very  smooth  and  firm — without  creases  ; that 
all  crumbs  be  swept  away  daily ; and  that  scrupulous  attention  be  paid  to 
cleanliness  after  the  use  of  the  bed-pan.  Good  diet  and  a fair  allowance  of 
stimulants  are  needed  in  these  cases.  The  early  use  of  the  starched  or  plaster- 
of-Paris-bandage  is  of  great  service  in  enabling  the  patient  to  get  up  sooner 
than  could  otherwise  be  done. 

In  all  cases  of  simple  fracture  of  the  lower  extremities,  the  sooner  the  patient 
is  got  up  and  about  011  crutches  the  better.  Some  patients  speedily  learn  to 
use  these  instruments,  others  never  get  accustomed  to  their  use.  In  the  latter 
case,  a wheel-chair  should  be  substituted  for  them. 

Surgical  Treatment  of  Simple  Fracture. — In  conducting  the  treatment 
of  a fracture,  the  object  of  the  Surgeon  should  be  not  only  to  obtain  a sound 
and  strong  limb,  but  one  that  presents  as  little  deformity  and  trace  of  former 
injury  as  possible.  In  order  to  accomplish  this,  the  broken  ends  of  the  bone 
must  be  brought  into  as  perfect  apposition  as  possible,  the  recurrence  of  dis- 
placement must  be  prevented,  and  the  local  and  constitutional  condition  of  the 
patient  properly  attended  to. 

It  frequently  happens  that  a Surgeon  is  called  to  a case  of  fracture,  either 
immediately  after  the  accident  before  the  patient  has  been  moved  and  without 
being  informed  of  the  nature  of  the  case.  It  is  then  his  duty  to  superintend 
the  moving  of  the  patient,  and  to  see  that  it  is  done  as  far  as  possible  pain- 
lessly and  without  increasing  the  injury  to  the  soft  parts  by  needless  move- 
ment of  the  limb.  For  this  purpose  temporary  splints  may  be  applied  outside 
the  patient’s  clothes,  and  secured,  in  the  absence  of  bandages,  by  pocket- 
handkerchiefs  tied  round  the  limb.  A couple  of  walking-sticks  or  umbrellas, 
or  the  handle  of  a broom,  may  thus  be  applied  to  the  thigh  or  leg  ; or  a 
splint  cut  from  the  cover  of  a book  to  the  arm.  Newspapers  folded  several 
times  till  they  form  a mass  of  sufficient  stiffness  make  excellent  temporary 

splints.  . 

If  the  patient  have  been  already  moved  and  is  upon  a bed,  the  limb  must 
be  placed  in  such  a position  as  to  give  the  greatest  general  relaxation  of  the 
muscles.  Thus  the  lower  limb  must  be  flexed  and  placed  on  its  outer  side 
with  a thin  pillow  under  the  knee.  In  fractures  of  the  upper  limb  the  arm 
should  lie  by  the  side  with  the  forearm  flexed.  The  patient  thus  being  made 
as  comfortable  as  possible,  the  necessary  arrangements  can  be  made  for  the 
definite  treatment  of  the  fracture.  If  the  case  be  one  of  severe  fracture  of  the 
upper  extremity,  or  of  any  kind  in  the  lower  limbs,  the  Surgeon  must  see  that 
the  bed,  on  which  the  patient  may  have  to  remain  for  some  weeks,  is  properly 
prepared,  by  being  made  hard,  flat,  and  firm,  and,  if  possible,  covered  w ith  a 
horse-hair-mattress.  The  Surgeon  must  then  superintend  the  removal  of  the 
patient’s  clothes,  having  them  ripped  along  the  seams,  so  that  they  may 
taken  off  with  as  little  disturbance  as  possible  to  the  injured  part.  He  nex 
proceeds  to  the  examination  of  the  broken  limb,  using  every  possible  gent  eness 
consistent  with  acquiring  a proper  knowledge  of  the  fracture.  After  le  ias 
satisfied  himself  upon  this  point,  the  lnnb  should  be  again  placed  in  a 
fortable  position,  until  any  necessary  apparatus  has  been  prepared. 
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Reduction. — When  all  has  been  got  ready,  the  reduction  of  the  fracture,  or 
the  bringing  the  fragments  into  proper  apposition,  must  be  proceeded  with. 
This  should,  if  possible,  always  be  done  at  once,  not  only  lest  any  displacement 
that  exists  may  continue  permanently— the  muscles,  after  a few  days,  becoming 
shortened,  rigid,  and  unyielding,  not  allowing  reduction  to  be  effected  without 
the  employment  of  much  force— but  also  with  the  view  of  preventing  irritation 
and  mischief  to  the  limb,  by  the  projection  of  the  sharp  and  jagged  ends  of 
bone  into  the  soft  structures.  A great  deal  of  time  is  sometimes  lost,  and 
much  unnecessary  pain  inflicted  upon  the  patient,  and  great  irritation  set  up 
in  the  limb,  by  the  Surgeon  leaving  the  fracture  unreduced  on  a pillow  for 
several  days,  and  applying  evaporating  lotions  to  take  down  the  swelling  and 
avert  the  threatened  inflammation,  which  are  consequences  of  the  non-reduc- 
tion of  the  broken  bone.  The  application  of  cold  lotions,  irrigation,  &c.,  in 
compound  or  even  in  simple  fractures  is  decidedly  injurious.  It  lowers  the 
vitality  of  the  part,  retards  union,  and  occasions  oedema.  By  early  reduction 
we  may  sometimes  prevent  a sharp  fragment  from  perforating  the  skin,  and 
thus  rendering  a simple  fracture  compound,  or  lacerating  muscles  and  nerves, 
inducing  perhaps  traumatic  delirium  and  certainly  undue  local  inflammatory 
and  spasmodic  action. 

The  chief  cause  of  displacement  in  fractures  has  already  been  stated  to  be 
muscular  contraction  ; hence,  in  effecting  reduction  of  a fracture  and  in 
removing  the  displacement,  our  principal  difficulty  is  the  action  of  the  muscles 
of  the  part.  This  usually  may  be  counteracted,  by  properly  relaxing  them 
by  position ; so  soon  as  this  is  done,  the  bony  fragments  will  naturally  fall 
into  place  ; but  no  amount  of  extension  and  counter-extension  can  bring 
them  into  position,  much  less  retain  them  there,  unless  all  muscular  influ- 
ence be  removed.  In  ordinary  fractures,  no  force  is  necessary  or  should  ever 
be  employed  for  accomplishing  this  ; but  attention  to  the  attachment  of  the 
muscles  of  the  limb  and  proper  relaxation  of  them  is  all  that  is  required.  In 
impacted  fractures  it  is  occasionally  necessary  to  use  force  in  order  to  dis- 
entangle the  fragments,  but  this  is  the  only  form  of  fracture  in  which  its 
employment  is  justifiable.  In  effecting  the  reduction,  not  only  must  the  length 
of  the  limb  be  restored,  but  its  natural  curves  must  not  be  obliterated  by 
making  it  too  straight.  Muscular  action  being  the  chief,  and,  in  most  cases, 
the  only  obstacle  to  reduction,  it  would  seem  the  most  natural  way  to  over- 
come the  difficulty  to  administer  an  anaesthetic,  which  would  at  the  same 
time  save  the  patient  the  severe  pain  usually  attending  the  setting  of  a broken 
bone.  It  is  a rule,  however,  in  reducing  a simple  fracture  to  avoid  anaesthetics. 
We  never  can  tell  beforehand  whether  the  patient  will  become  quietly  insensible, 
or  whether  insensibility  will  be  preceded  by  a violent  fit  of  struggling,  during 
which  there  would  be  the  greatest  possible  danger  of  a simple  fracture  being- 
made  compound.  If  from  any  reason,  such  as  the  nervousness  of  the  patient, 
or  the  difficulty  in  overcoming  the  muscular  action  by  position,  it  becomes 
necessary  to  give  an  anaesthetic,  there  must  be  plenty  of  assistants  at  hand 
to  restrain  the  patient  if  necessary.  The  limb  must  then  be  put  in  the  best 
position  possible,  and  firmly  supported  by  splints  rather  lightly  applied. 
W hen  everything  is  ready  the  injured  limb  must  be  confided  to  the  charge  of 
one  assistant  only.  If  two  attempt  to  hold  a leg,  one  by  the  foot  and  the 
other  by  the  knee,  they  may  cause  the  very  mischief  it  is  intended  to  prevent. 

Prevention  of  Return  of  Displacement. — After  the  reduction  has  been 
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accomplished,  moans  must  be  taken  to  prevent  the  return  of  the  displacement. 
We  have  already  seen  that  the  three  great  causes  of  displacement  in  a fracture  ’ 
are,  external  violence,  the  weight  of  the  limb,  and  the  contraction  of  the 
muscles.  In  the  upper  limb  the  weight  is  supported  during  the  treatment 
of  the  fracture  when  necessary  by  slings  or  properly  applied  bandages.  In 
the  lower  limb  the  chief  displacement  due  to  the  weight  of  the  limb  is  rotation 
outwards,  this  is  prevented  by  lateral  splints.  The  displacements  due  to 
muscular  action  are  far  the  most  troublesome,  for,  if  the  parts  be  left  to  them- 
selves, the  involuntary  movement  of  the  patient  will  be  certain  to  bring 
about  a return  of  the  faulty  position.  In  many  cases  it  is  exceedingly  difficult, 
for  the  first  few  days,  to  keep  the  ends  of  the  bone  in  place,  in  consequence  of 
spasmodic  movements  of  the  muscles  of  the  limb,  or  of  restlessness  on  the  part 
of  the  patient.  About  this,  however,  the  Surgeon  need  not  be  anxious,  as  no 
union  takes  place  for  the  first  week  or  ten  days  ; at  the  expiration  of  that 
time  the  muscles  will  have  probably  lost  their  irritability,  and  the  patient 
have  become  accustomed  to  his  position,  so  that  with  a little  patience,  or  by  ■ 
varying  the  apparatus  and  the  position  of  the  limb,  good  apposition  may  be 
maintained. 

The  displacements  due  to  muscular  action  are  overcome  in  two  ways,  which 
may  be  used  together  or  separately — relaxation  and  extension.  The  prin- 
ciple of  relaxation  was  first  laid  down  by  Percival  Pott.  It  consists  merely  in 
placing  the  limb  in  such  a position  as  to  relax  the  chief  disturbing  muscles  to  the 
greatest  possible  extent.  There  is  no  doubt  it  is  of  the  greatest  value  in  the  treat- 
ment of  the  majority  of  broken  bones.  Extension  consists  in  applying  an  ap- 
paratus by  which  the  lower  fragment  is  forcibly  pulled  in  the  direction  opposite  to 
that  in  which  the  muscles  are  displacing  it.  In  order  to  apply  it  efficiently, 
counter-extension  must  be  made  upon  some  part  of  the  body  above  the 
fracture.  Extension  is  usually  made  by  the  Surgeon  pulling  forcibly  on  the 
lower  fragment,  the  apparatus  being  used  merely  to  retain  the  limb  in  the  position 
in  which  he  has  placed  it  ; in  some  cases,  however,  elastic  extension  is  applied 
by  means  of  india-rubber.  Considering  the  great  power  of  the  muscles,  it 
is  evident  that  in  many  parts  it  would  be  almost  impossible  to  apply  sufficient 
force  to  overcome  the  displacement  they  give  rise  to.  It  seems,  however,  that 
long-continued  and  steady  extension  gradually  tires  out  the  muscles  in  such  a 
way  that  they  yield  before  it.  Extension  to  be  efficient  should  therefore  be 
constant.  Extension  is  of  course  most  useful  against  longitudinal  displace- 
ment, but  it  also  aids  in  the  reduction  of  angular  deformity.  As  types  of 
these  two  modes  of  treatment,  the  treatment  of  fracture  of  the  thigh  by  the 
double  inclined  plane,  and  by  the  long  splint,  may  be  referred  to. 

A third  method  of  overcoming  muscular  action  has  been  suggested:  the 
division  of  the  tendons  of  some  of  the  stronger  muscles  inserted  into  the 
lower  fragment.  This,  however,  can  very  rarely  be  necessary,  and  in  those 
cases  in  which  I have  done  it,  or  seen  it  done,  no  material  benefit  has  resulted. 

The  displacement  due  to  the  external  violence  which  caused  the  fracture  is 
overcome  at  the  time  of  reduction  ; any  further  displacement  from  a similar 
cause  is  prevented  by  the  application  of  the  various  splints  about  to  lie 
described. 

The  return  of  displacement  is  prevented,  and  the  proper  shape  and  length  of 
the  limb  are  maintained,  by  means  of  bandages,  splints,  and  special  apparatus 
of  various  kinds.  In  applying  these  care  should  be  taken  not  to  exert  any 
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undue  pressure  on  the  limb.  Pads  and  compresses  ol  all  kinds  intended  to 
force  the  bone  into  position  by  pressing  on  the  projecting  fragment,  should, 
if  possible,  be  avoided ; they  do  no  good  that  cannot  be  effected  by  proper 
position,  and  even  occasion  serious  mischief  by  inducing  sloughing  of  the  in- 
teguments, over  which  they  are  applied.  A screw-apparatus  has  been  invented 
with  this  view,  but  nothing  can  be  more  unsurgical  and  unscientific  than  such 
barbarous  contrivances. 

The  Bandages  used  in  the  application  of  splints  and  other  apparatus  to 
fractures  should  be  the  ordinary  grey  calico  rollers,  about  two  to  three  inches  in 
width,  and  eight  yards  in  length.  In  applying  them,  especial  care  must  be  taken 
that  the  turns  press  evenly  upon  every  part,  and  that  the  bandage  be  not 

■ applied  too  tightly  in  the  first  instance.  No  bandage  should  be  applied  under 
the  splints,  more  particularly  at  the  flexures  of  joints,  and  care  must  be  taken 
that  the  limb  be  not  bent,  or  its  position  otherwise  materially  altered,  after 
bandages  have  been  applied.  A bandage  under  the  splint  is  not  only  useless, 
but  highly  dangerous,  by  inducing  risk  of  strangulation.  No  bandage  should 
be  applied  to  the  part  of  the  limb  that  is  the  seat  of  fracture.  The  part  below 
the  fracture  may  be  sometimes  advantageously  bandaged,  in  order  to  prevent 
oedema  ; thus,  in  fracture  of  the  humerus,  the  forearm  may  be  bandaged  with 
this  view,  but  no  turns  of  the  roller  should  be  brought  above  the  elbow.  This 
point  of  practice  I consider  most  important,  as  the  application  of  a bandage  to 
the  immediate  seat  of  fracture  not  only  causes  great  pain  and  disturbance  of 
the  limb,  but  danger  of  gangrene.  When  once  a fractured  limb  has  been 
put  up,  the  less  it  is  distui'bed  the  better.  No  good  can  possibly  come, 
but  a great  deal  of  pain  must  necessarily  result  to  the  patient,  from  meddling- 
with  it.  The  Surgeon  should  always  bear  in  mind  that,  in  the  treatment  of 
a fractured  bone,  he  can  do  absolutely  nothing  to  promote  its  union,  beyond 
placing  it  in  a good  and  easy  position.  Nature— the  natural  reparative  action 
of  the  body— solders  the  bone  together  ; and  the  less  the  Surgeon  interferes 
with  the  natural  processes  of  repair,  the  more  satisfactorily  will  union  be  ac- 
complished. But  it  is  requisite  to  examine  the  limb  from  time  to  time  durin°- 
the  treatment,  and  especially  about  the  second  or  third  week,  when  union  is 


commencing,  in  order,  if  necessary,  to  correct  disulacement.  Tn  pm-w 
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the  materials  usually  employed.  For  some  kinds  of  fracture,  special,  and 
often  very  complicated  apparatus,  is  very  generally  used  ; but  the  Surgeon  ' 
should  never  confine  himself  to  one  material,  or  one  exclusive  mode  of  treating 
these  injuries,  as  in  different  cases  special  advantages  may  be  obtained  from 
different  kinds  of  splints.  Wood  and  tin  are  employed  principally  in  the 
lower  extremity,  where  great  strength  is  required  to  counteract  the  weight  of 
the  limb  and  the  action  of  its  muscles  ; and  care  must  be  taken  to  pad  very 
thoroughly  splints  made  of  these  materials.  Leather,  gutta-percha,  paste- 
board, and  poroplastic  splints  are  more  commonly  useful  in  fractures  of  the 
upper  extremity,  though  they  may  not  unfrequently  be  employed  with 
advantage  in  those  of  the  lower  limbs.  In  applying  them,  a pattern  should 
first  be  cut  out  in  brown  paper,  of  the  proper  size  and  shape  ; the  material 
must  then  be  softened  by  being  well  soaked  in  hot  water,  and  moulded  on 
to  the  part  whilst  soft : as  soon  as  it  has  taken  the  proper  shape,  it  should,  if 
gutta-percha  be  used,  be  hardened  by  being  plunged  into  cold  water ; paste- 
board, leather,  or  poroplastic  splints  must  be  allowed  to  dry  on  the  limb.  The 
edges  may  then  be  feathered  and  the  corners  rounded,  and  the  interior  lined 
with  wash-leather  or  lint.  These  splints  have  the  advantage  of  great  durability, 
cleanliness,  and  lightness. 

The  material  of  which  the  splint  is  composed  is  of  less  consequence  than  its 
mode  of  application.  There  are  three  points  that  require  special  attention  in 
this  respect  : — 1,  that  when  the  splint  is  flat  it  should  be  everywhere  wider 
than  the  limb,  so  that  the  limb  may  lie  on  the  splint,  and  not  the  splint  rest 
upon  the  limb  ; 2,  that  it  should  embrace  securely  and  fix  steadily  the  two 
joints  connected  with  the  fractured  bone  ; if  the  thigh,  the  hip  and  knee  ; if 
the  leg,  the  knee  and  ankle ; and  3,  that  it  be  well  padded  beyond  the  edges. 
From  want  of  attention  to  these  points  of  practice  much  trouble  is  often 
occasioned  in  keeping  the  fragments  in  steady  apposition,  and  much  deformity 
may  result.  It  is  impossible  to  keep  the  fragments  perfectly  immobile,  and  in 
close  and  accurate  apposition,  unless  these  very  important  points  be  attended  to. 

Special  Apparatus  should  be  employed  as  little  as  possible  in  the  treatment 
of  fractures.  It  is  scarcely  ever  necessary  in  simple  fractures,  and  is  far  more 
cumbersome  and  costly  than  the  means  above  indicated,  which  are  all  that  can 
be  required.  I have  no  hesitation  in  saying,  that  a Surgeon  of  ordinary  in- 
genuity and  mechanical  skill  may  be  fully  prepared  to  treat  successfully  every 
fracture  to  which  he  can  be  called,  by  having  at  hand  a smooth  deal  plank 
half  an  inch  in  thickness,  and  a sheet  of  gutta-percha,  undressed  sole-leather, 
pasteboard,  “ poroplastic  material,”  perforated  zinc,  or  thin  sheet-iron,  to  cut 
into  splints  as  required. 

To  the  means  above  described,  some  form  of  rigid  apparatus,  moulded  to 
the  limb,  forms  an  invaluable  addition.  Although  various  plans  lor  stiffening 
and  fixing  bandages  in  cases  of  fracture  had  been  employed  at  various  times,  it 
was  not  till  about  thirty  years  ago  that  their  full  value  became  recognized, 
chiefly  through  the  practice  and  writings  of  Baron  Seutin.  Since  that  time 
a variety  of  substances,  as  gum  and  chalk,  glue,  paraffin,  tripolith,  and  water- 
flass,  have  been  recommended  for  the  purpose  of  stiffening  bandages,  but  the 
two  which  are  practically  most  useful,  aud  have  longest  maintained  their  repu- 
tation, are  the  starched  bandage  and  the  plaster-of-Paris-bandage.  These 
represent  two  different  types  of  fixed  apparatus.  The  starched  bandage  is 
applied  oyer  a mass  of  cotton-wool,  which  is  firmly  compressed  during  the 
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application  of  the  apparatus,  and  thus  exerts  a gentle  uniform  elastic  pressure, 
holding  the  fragments  in  position.  As  swelling  subsides,  it  is  lemoved,  its 
edges  pared,  fresh  cotton-wool  put  in,  and  it  is  then  re-applied.  I ho  plaster 
of  Paris  bandage  takes  an  actual  cast  of  the  injured  limb  ; it  is  not  intended 
to  exert  any  pressure — in  fact,  if  applied  in  such  a way  as  to  do  so,  it  is  a 
dangerous  application,  and  it  cannot  be  removed  and  re-applied. 

The  Starched  Bandage. — The  following  is  the  mode  of  applying  this 
apparatus  that  is  adopted  at  the  University  College  Hospital,  and  which  will 
be  foimd  to  answer  well.  The  whole  limb  is  enveloped,  as  recommended  by 


Burggraeve,  of  G-hent,  in  a thick  layer  of  cotton-wadding,  thickest  along  and 
over  the  osseous  prominences  ; this,  being  elastic,  accommodates  itself  to  the 
subsequent  diminution  in  size  of  the  limb,  and  keeps  up  more  equable  pressure. 


Pig.  177.— Application  of  Seutin’s  Pliers  to  Starched  Bandage. 


Over  the  cotton-wadding  are  laid  splints  of  thick  and  coarse  pasteboard  soaked 
m thm  starch,  properly  shaped  to  fit  the  limb.  The  pasteboard  should  be  soft, 
not  milled,  and  be  doubled  and  torn  down,  not  cut,  as  in  this  way  the  edges 
are  not  left  sharp.  If  much  strength  be  not  required,  as  in  children,  or  in 
some  fractures  of  the  upper  extremity,  a few  slips  of  brown  paper,  well  starched, 
may  be  substituted  for  the  pasteboard.  A bandage  saturated  with  thick  starch 
is  now  firmly  applied;  and  lastly,  this  is  covered  by  another  dry  roller,  the 
inner  sides  of  the  turns  of  which  may  be  starched  as  it  is  laid  on. 

I he  bandages  must  be  applied  with  sufficient  force  to  compress  the 
mass  ot  cotton-wool  surrounding  the  limb.  There  is  no  danger  of  constric- 

Use.^'  bandaSe  must  °u  any  account  be  applied 
hnnrin  1 a Pjlstcboard  splints.  Both  the  pasteboard  splints  and  the  starched 
, &0  s.ou  . always  include  the  two  joints  above  and  below  the  fracture,  so 
wj*  'mmobiliLy  °f  the  fragments  may  be  secured  : the  hip  and  knee 

10  !g  i is  broken  ; the  knee  and  ankle  when  the  leg  is  fractured. 
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During  the  application  of  this  apparatus,  extension  must  he  kept  up  by  an 
assistant,  so  as  to  hold  the  fracture  in  position  ; and,  until  the  starch  is  ' 
thoroughly  dried,  which  usually  takes  from  thirty  to  fifty  hours,  a wooden 
splint  may,  if  necessary,  be  applied  to  the  limb,  so  as  to  keep  it  to  its  proper 
length  and  shape.  The  drying  of  the  starch  may  be  hastened  by  the  applica- 
tion of  hot  bottles  to  the  apparatus.  After  the  bandages  have  become  quite 
dry,  the  patient  may  be  allowed  to  move  about  on  crutches,  taking  care,  of 
course,  to  keep  the  injured  limb  well  slung  up,  and  not  to  bear  upon  it,  or  to 
jar  it  against  the  ground  (Fig.  179).  In  the  course  of  about  three  or  four 
days  after  its  application,  the  apparatus  will  usually  be  found  to  have  loosened 
somewhat,  the  limb  appearing  to  shrink  within  it.  In  these  circumstances,  it 
becomes  necessary  to  cut  it  up  with  a pair  of  Seutin’s  pliers,  such  as  are  repre- 
sented in  Fig.  176,  or  a pair  of  French  vine-dresser’s  scissors  which  are  perhaps 
more  durable.  This  section  must  be  made  up  the  front  of  the  limb,  care  being 


Fig.  178. — Starched  Bandage : 
Trap  left  for  Dressing  Wound. 


. — Starched  Bandage  applied 
to  Fractured  Thigh. 


taken  not  to  injure  the  skin  in  so  doing.  If  the  fracture  is  so  far  consolidated 
that  the  limb  can  be  handled  without  fear  of  displacing  the  .fragments,  the 
splint  may  be  completely  removed,  and  its  edges  pared,  about  three-quarters 
of  an  inch  being  taken  from  each.  The  cotton-wool  is  then  cleaned  out  from 
its  inside,  a fresh  layer  is  wrapped  round  the  limb,  and  the  apparatus  re-appliec 
by  means  of  an  unstarched  roller  or  tapes.  If  the  fracture  be  too  recent  to 
allow  of  this,  the  edges  must  be  pared  without  removing  the  splint  from  the 
limb,  and  changing  the  cotton-wool  must  be  deferred  to  a later  period.  If  the 
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fracture  be  compound,  a trap  may  be  cut  in  the  apparatus  opposite  the  seat  of 
injury,  through  which  the  wound  may  be  dressed  (Fig.  17V)* 

The  advantages  of  the  starched  bandage  in  the  treatment  of  fractures,  as 
well  as  in  many  other  injuries  and  diseases,  consist  m its  taking  the  shape  of 
the  limb  accurately  and  readily,  and  maintaining  it  by  its  solidity  ; m its 
beino-  light,  inexpensive,  and  easily  applied,  with  materials  that  are  always  at 
hand.  It  secures  complete  immobility  of  the  limb  m the  position  m which  it 
chics.'  The  joints  in  the  neighbourhood  of  the  fractured  bone  are  securely 
fixed*  and  the  perfect  adaptation  or  moulding  of  the  apparatus  to  the  inequali- 
ties of  the  limb  prevents  all  movement.  Thus  it  maintains  accurately  not  only 
the  length  but  the  normal  curves  of  the  limb.  From  its  lightness,  it  possesses 
the  very  great  and  peculiar  advantage  in  fractures  of  the  lower  extremity,  of 
allowing  the  patient  to  remain  up  and  to  move  about  upon  crutches  during 
nearly  the  whole  of  the  treatment  ; thus,  by  rendering  prolonged  confinement 
to  bed  unnecessary,  it  prevents  the  tendency  to  those  injurious  consequences 
that  often  result  from  these  injuries  ; and,  by  enabling  the  patient  to  keep  up 
his  health  and  strength  by  open-air  exercise,  it  facilitates  the  consolidation  of 
the  fracture.  In  addition  to  this,  the  patient  will  often  be  able  to  carry  on 
his  business  during  treatment.  By  employing  the  starched  bandage  in  the 
way  just  described,  I scarcely  ever  find  it  necessary  to  keep  patients  in  bed 
with  simple  fractures  of  the  leg  for  more  than  from  four  to  seven  days,  thus 
saving  much  of  the  tediousness  and  danger  of  the  treatment. 

Although  fully  recognizing  the  great  advantages  to  be  obtained  by  treating 
fractures  on  this  plan,  and  employing  the  starched  bandage  in  almost  every 
case  that  came  under  my  care,  I did  not  at  first  think  that  it  was  safe  practice 
to  have  recourse  to  it  during  the  early  stages  of  fracture  ; until,  indeed,  the 
swelling  of  the  limb  had  begun  to  subside.  I therefore  never  applied  it  until 
the  sixth,  eighth,  or  tenth  day,  keeping  the  limb,  until  this  time,  properly 
reduced  upon  a splint ; fearing  that,  if  the  bandage  were  applied  at  too  early 
a period,  the  inflammatory  turgescence  of  the  limb  might  give  rise  to  a slow 
strangulation  of  it  under  the  apparatus.  During  many  years,  however,  I 
employed  Seutin’s  plan  in  several  hundreds  of  fractures  of  all  kinds,  putting 
the  limb  up  in  the  starched  apparatus  immediately  after  the  reduction  of  the 
fracture.  I found  the  practice  a safe  one,  even  in  fractures  of  the  thigh  ; so 
much  so,  that  at  the  Hospital  I for  some  time  rarely  used  any  other  plan  of 
treatment  than  the  “ movable-immovable  ” apparatus  in  some  form,  varying 
with  the  fashion  of  the  day.  The  moderate  pressure  of  the  bandages,  aided 
probably  by  the  great  evaporation  from  so  extensive  and  thick  a mass  of  wet 
starch,  seemed  to  take  down  the  swelling  most  effectually.  Thus  the  patient 
was  often  able  to  leave  his  bed  about  the  third  day  after  the  injury,  when  the 
fracture  was  in  the  leg  or  ankle,  and  about  the  sixth  when  it  was  the  thigh 
that  was  broken. 

Further  experience,  however,  showed  that  the  fractures  to  be  treated  in  this 
way  require  selection.  A simple  fracture  of  one  bone  of  the  leg  or  of  both 
bones,  without  comminution  or  marked  displacement,  or  great  extravasation  of 
blood,  may  safely  be  put  up  immediately  in  the  starched  bandage  or  any  other 
rigid  apparatus.  In  more  severe  cases  it  is  better  to  wait  till  "the  end  of  the 
first  week  or  beginning  of  the  second  before  applying  the  starched  bandage. 
In  fractured  thighs  also  it  is  better  to  allow  a certain  degree  of  consolidation  to 
take  place,  otherwise  from  the  difficulty  of  completely  fixing  the  hip-joint  by 
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means  of  a starched  bandage  some  return  of  displacement  may  take  place. 
The  best  time  for  its  application  in  these  cases  is  about  the  end  of  the  second 
week.  Care  must  be  taken  to  enclose  the  foot  in  the  splint,  otherwise 
rotatory  displacement  outwards  may  take  place.  By  this  means  I have 
obtained  the  most  satisfactory  results  in  cases  of  fractured  thigh;  patients 
having  frequently  been  cured  without  any  appreciable  shortening,  with  the 
preservation  of  the  natural  curve  of  the  bone,  and  without  confinement 
to  bed  after  the  second  week. 

In  compound  fractures  also  of  the  leg,  and  even  of  the  thigh,  I have 
obtained  most  satisfactory  results  from  this  means.  In  compound  fractures 
of  the  leg,  I have  seen  the  patient  walking  about  on  crutches  as  early  as 
the  tenth  or  fourteenth  day,  the  limb  being  securely  put  up  in  starch ; and 
have  more  frequently  succeeded  in  getting  union  of  the  vround,  and  con- 
sequently in  converting  the  compound  into  a simple  fracture,  by  putting 
up  the  limb  in  this  apparatus  than  in  any  other. 

Plaster  of  Paris  may  be  used  in  the  treatment  of  fractures  in  any  one 
of  the  four  following  ways  : — 

1.  The  simple  plaster -bandage  is  thus  applied.  A coarse  muslin-bandage  is 
first  prepared  by  rubbing  thoroughly  into  its  meshes  some  fresh  plaster.  The 
very  best  plaster  must  be  used  and  it  must  be  quite  fresh  ; if  it  has  been 
exposed  even  for  a few  days  in  a damp  place  it  will  be  practically  useless.  The 
bandage  is  then  loosely  rolled  up,  a little  more  plaster  being  sprinkled  between 
its  turns  as  this  is  done.  The  necessary  number  of  bandages  having  been  got 
ready,  the  limb  must  be  prepared.  This  is  done  in  various  ways.  Formerly 
at  University  College  Hospital  we  used  merely  to  grease  the  limb  and  apply 
the  plaster  directly  to  the  skin.  This  had  the  disadvantage  of  being  difficult 
to  remove.  The  better  plan  is  to  apply  a dry  flannel-bandage  smoothly  to  the 
limb.  The  bandage  must  be  made  of  elastic  Welsh  flannel  and  not  be  drawn 
more  tightly  than  is  necessary  to  prevent  creasing,  otherwise  it  might  cause  con- 
striction of  the  limb.  A prepared  plaster-bandage  is  then  placed,  end  upwards, 
in  a basin  of  water  deep  enough  to  cover  it  completely.  It  is  then  taken 
out  and  squeezed  to  get  rid  of  the  excess  of  water  and  smoothly  rolled  over 
the  flannel.  The  bandage  must  on  no  account  be  pulled.  It  is  to  be  laid 
smoothly  on  the  limb  without  making  reverses.  In  order  to  avoid  these,  it 
may  be  cut  whenever  required.  The  muslin-bandage,  it  must  be  remembered, 
is  used  merely  as  a convenient  means  of  applying  the  plaster  and  to  give 
toughness  to  it  when  it  is  set  ; a plaster-bandage  must  on  no  account  be  used 
to  exert  pressure,  or  when  it  sets  it  may  cause  serious  constriction  of  the 
limb.  As  the  bandage  is  applied  it  must  be  rubbed  with  the  hands  to 
squeeze  out  any  air  that  may  have  got  between  the  turns,  and  if  necessary, 
some  dry  plaster  may  be  sprinkled  over  it  at  intervals  and  rubbed  in  writh 
the  hand  wetted  with  water.  If  it  be  thought  necessary  to  strengthen  the 
apparatus  at  any  point,  it  may  be  done  by  layingon  slips  of  the  plaster  bandage, 
which  must  be  secured  by  a final  circular  turn  ; or  strips  of  thin  tin-plate  or 
perforated  zinc  may  be  applied  between  the  layers  of  bandage.  Iu  an 
ordinary  case  about  three  layers  of  bandage  will  be  required.  Some  Sur- 
geons prefer  to  use  cotton  wool  instead  of  the  flannel ; this  however  neces- 
sitates pulling  the  bandage  which  is  never  a safe  proceeding  with  plaster. 
Moreover,  cotton- wool  after  a few  days  becomes  packed  together  inside  the 
plaster-case  which  no  longer  fits  accurately.  If  a mass  of  cotton-wool  be 
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made  to  smTomd  fte  limb  it  it  better  to  apply  either  the  > star ^ 
and  paste-board  splints  or  the  silicate  ot  soda  bandage,  both  ot  whrc 
be  cut  up  and  removed  and  repacked  without  destroying  p - 

Good  plaster  hardens  in  the  course  of  about  eight  minutes  and  as  it  dr 
forms  a solid,  hard,  and  light  casing  to  the  limb  affordmg  exceUcnt  suppo  ^ 
to  the  fracture.  The  setting  of  the  plaster  may  be  reteM  by  the  ^drMon 
to  it  of  solution  of  borax.  Thus  a solution  of  1 par  to  12  of  the  u ater  used 
will  retard  the  setting  fifteen  minutes  , and  1 to  8 will  retard  it  fifty  minutes 
and  so  on  The  plaster-bandage  possesses  the  advantage  over  the  starched, 
apparatus  of  being  lighter  and  less  cumbersome,  and  especially  of  drying  and 
hardening  very  quickly,  so  that  not  only  can  the  limb  be  easily  held  m position 
by  the  Surgeon  till  the  plaster  is  set,  but  the  patient  can  be  immediately 
moved  to  any  distance  after  the  setting  of  the  fracture. 

The  plaster-of-Paris-bandage  may  be  applied  to  any  fracture  alter  the 
swelling  has  subsided,  and  it  may  be  put  on  immediately  in  all  cases  m 
which,  from  the  nature  of  the  injury,  but  little  swelling  is  to  be  expected, 
such  as  fracture  of  the  metatarsal  or  metacarpal  bones,  or  fracture  ot  one 
bone  of  the  leg.  If  there  is  already  much  swelling,  it  is  better  not  to  apply 
the  plaster  till  this  has  subsided,  otherwise  the  splint  soon  becomes  loose 
as  the  swelling  subsides.  After  its  application  the  exposed  parts  of  the 
fingers  or  toes  must  be  carefully  watched,  and  if  they  should  become  blue 
or  cold  the  apparatus  must  be  at  once  removed. 

2.  Neudorfer  is  a strong  advocate  for  the  employment  of  the  plaster-of- 
Paris-bandage.  He  recommends  that  it  should  be  applied  immediately  (on 
this  he  lays  great  stress),  in  the  following  way.  Compresses  of  linen,  or  of 
lint,  are  dipped  in  plaster  of  Paris  of  the  consistence  of  a common  poultice. 
These  are  then  placed  longitudinally  on  the  limb,  first  on  the  upper,  then  on 
the  under  part.  A few  turns  of  a bandage  keep  them  in  situ  till  the  plaster  is 
set.  To  prevent  the  contiguous  edges  from  adhering,  they  are  slightly  greased, 
or  a slip  of  greased  lint  is  put  between  them.  He  sometimes  uses  pieces  ot 
thin  wood,  like  veneer,  lined  with  cotton-wool,  next  the  skin  ; over  these  the 
bandage,  saturated  with  the  plaster,  is  applied  by  circular  turns  in  the  usual 
way. 

3.  The  method  of  applying  the  plaster-apparatus,  as  practised  in  the  Bavarian 
army  during  the  Franco-German  War,  is  as  follows.  Two  pieces  of  flannel, 
twenty  inches  broad,  are  stitched  together  down  the  middle  for  the  length  of 
the  leg  ; and  beyond  this  both  are  cut  through  in  the  same  line  for  the  length 
of  the  foot.  The  flannel  is  placed  under  the  limb,  so  that  the  seam  reaches  from 
the  ham  to  the  heel.  The  sides  of  the  inner  piece  are  brought  together  over 
the  leg,  and  fixed  in  front,  and  along  the  sole,  by  hare-lip  pins  (bent  at  a right 
angle,  so  that  they  may  be  easily  extracted  afterwards),  and  thus  a closely 
fitting  stocking  is  formed.  The  sides  of  the  outer  piece  are  then  brought  for- 
wards and  cut,  so  that  each  may  overlap  the  middle  line  of  the  leg  and  sole  by 
three-quarters  of  an  inch.  The  limb  is  then  laid  on  one  side  : and  while  the 
outer  piece  of  flannel  is  held  back,  a layer  of  plaster  of  Paris  of  the  consistence 
of  thick  cream  is  spread  evenly,  to  the  thickness  of  half  an  inch,  over  the  inner 
piece,  and  made  to  pass  quite  to  the  seam  behind,  and  the  line  of  junction  of 
the  sides  of  the  inner  piece  in  front.  The  outer  piece  is  pressed  over  this  before 
it  sets,  and  should  just  reach  the  middle  line  in  front  and  along  the  sole. 
TV  hen  this  has  set,  the  limb  is  turned  over,  and  the  process  is  repeated  on  the 
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otlier  side.  The  pins  may  now  be  removed.  The  seam  serves  as  a hinge  ; and 
when  the  whole  has  set,  the  splint  may  be  taken  off,  the  edges  of  the  plaster  ' 
trimmed,  and  those  of  the  inner  piece  of  flannel  cut  so  as  to  leave  sufficient  to 
turn  over  and  stitch  down  on  the  outer  piece.  The  splint  is  then  re-adjusted 
and  fixed  by  a bandage  (Fig.  180). 

4.  Another  mode  of  the  application  of  plaster,  which  lias  been  recommended 
by  Croft,  of  St.  Thomas’s  Hospital,  will  be  found  very  useful.  Some  common 
house-flannel  or  old  blanket  is  cut  into  the  form  of  lateral  splints,  and  of  such 
size  as  almost  to  meet  round  the  limb.  Two  of  these  must  be  cut  for  each 
side  of  the  limb.  The  one  which  is  to  lie  next  the  skin  is  then  placed  upon  a 
table,-  Avith  its  inner  side  downwards  ; the  other  is  well  soaked  in  plaster  of 
Paris  and  water  of  the  consistence  of  thick  cream,  and  immediately  applied  to 
it.  The  two  are  then  taken  up  together  and  placed  upon  the  limb  ; those 
for  the  opposite  side  having  been  prepared  in  the  same  Avay  are  quickly  applied, 
and  the  whole  surrounded  by  a muslin-bandage.  The  limb  is  to  be  held  in 
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position  while  the  plaster  sets.  When  all  is  solid  the  muslin-bandage  can  be 
cut  down  the  front  of  the  limb,  and  the  apparatus  taken  off  whenever  it  is 
desirable  to  examine  the  fracture. 

In  all  cases  in  which  the  plaster-bandage  is  used,  there  is  danger  of  unsafe 
constriction  of  the  limb  after  the  setting  of  the  plaster,  either  in  consequence 
of  the  apparatus  having  been  applied  too  tightly,  or  of  the  inner  bandage, 
which  has  been  directly  applied  to  the  limb,  becoming  tightened  by  the  swell- 
ing of  the  member  within  it.  Hence  great  care  must  be  taken  for  several 
days  after  the  application  of  the  apparatus,  to  watch  the  limb  carefully,  and  il 
signs  of  over  constriction  come  on,  such  as  pain,  coldness,  numbness,  and 
oedema  of  the  extremities,  whether  toes  or  fingers,  immediately  to  cut  it  up, 
re-adjust,  or  remove  it.  No  tune  should  be  lost  in  doing  this,  as  the  limb  may 
have  become  gangrenous  in  patches,  with  little  suffering  to  the  patient  or 
constitutional  disturbance. 

The  Silicate-of-Soda-  or  Water-glass-Bandage  is  another  very  useful 
form  of  rigid  apparatus.  The  materials  required  are  a solution  of  silicate  of 
soda  of  the  consistence  of  syrup,  which  can  be  purchased  ready  prepared,  and 
keeps  Avell  in  a stoppered  bottle,  and  some  thin  bandages.  The  bandages  are 
to  be  thoroughly  soaked  by  being  drawn  through  a sufficient  quantity  of  the 
solution  in  the  bottom  of  a basin,  and  then  rolled  up  again.  A thick  padding 
of  cotton  avooI  is  then  put  round  the  limb,  and  the  silicate-bandage  applied 
directly  upon  it.  No  pasteboard-splints  arc  used,  and  about  four  or  five  layers 
of  bandage  will  be  required.  It  dries  in  from  12  to  24  hours,  and  makes 
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clean,  firm,  light  case,  which  can  be  cut  up  and  treated  like  a starched 

bain  the  treatment  of  ordinary  simple  fractures  of  the  shafts  of  long  bones,  the 
following  are  the  chief  points  that  require  attention  : 

1.  To  effect  reduction  at  once,  and  with  as  little  disturbance  of  the  limb  as 

possible. 

2.  Not  to  apply  any  roller  to  the  part  of  the  limb  m which  the  fracture  is 

situated,  nor  under  the  apparatus. 

3.  To  line,  pad,  or  wad  the  apparatus  thickly. 

4.  To  include  and  fix  in  the  apparatus  the  two  joints  connected  with  the 
injured  bone. 

5.  To  disturb  the  apparatus  as  seldom  as  possible. 

6.  To  use  starched  pasteboard-  or  plaster-apparatus,  when  practicable,  in  pre- 
ference to  any  more  special  form  of  appliance. 

Accidents  and  Complications  during  Treatment. — Various  accidents 
and  complications  are  liable  to  occur  during  the  treatment  of  a fracture  ; 
some  of  these  are  general  and  others  special.  Amongst  the  more  common 
complications  to  which  these  injuries  are  liable,  in  common  with  all  others,  are 
tetanus  and  erysipelas,  but  these  rarely  complicate  simple  fracture.  They 
require  no  further  notice  here. 

Traumatic  Delirium,  or  Delirium  Tremens,  is  by  no  means  an  un- 
common complication,  and  is  always  serious.  The  general  treatment  has  been 
already  given  (p.  291).  Locally,  as  soon  as  the  symptoms  show  themselves, 
the  fracture  must  be  firmly  supported  by  splints  or  by  a starched  or  plaster-of- 
Paris-bandage,  and  the  injured  limb  must  be  slung  from  a cradle.  It  must  on 
no  account  be  tied  to  the  bed.  This,  as  a rule,  fixes  only  the  lower  fragment, 
while  the  upper  works  about  during  the  struggles  of  the  patient,  and  may  cause 
the  most  serious  mischief. 

Fat-Embolism. — If  the  limgs  of  a patient  who  has  died  shortly  after  a 
severe  accident  crushing  one  or  more  bones,  be  examined  microscopically,  after 
staining  with  osmicacid,  a certain  number  of  the  capillaries,  and  perhaps  some 
of  the  terminal  arteries,  may  be  found  plugged  with  liquid  fat.  The  appear- 
ances are  very  characteristic,  the  fat  being  stained  black  by  the  osmic  acid  ; 
and  it  is  easy  to  recognize  the  plugs  in  tortuous  capillaries  surrounding  the 
air  vesicles  or  in  the  small  branching  arterioles.  If  the  remaining  organs  be 
examined,  similar  embolic  plugs  may  be  found  in  all  parts  of  the  body  and  in 
the  nervous  centres.  In  the  kidney  the  loops  of  vessels  in  the  Malpighian 
vessels  are  frequently  found  distended  with  fat.  The  subject  of  fat-embolism 
has  been  fully  examined  by  Zenker,  Busch,  Bergmann,  Czerny,  Flournoy, 
Dejdrine,  Scriba,  Hamilton,  and  many  others,  and  the  following  conclusions 
have  been  arrived  at.  If  liquid  fat  or  oil  be  in  any  way  set  free  amongst  the 
tissues  it  may  find  its  way  into  the  circulation  either  by  means  of  the  lym- 
phatics or  by  the  veins.  If  injected  into  the  healthy  subcutaneous  tissue  it 
enters  the  circulation  more  slowly  than  from  the  pleura  or  peritoneum. 
Pressure  favours  the  process  ; thus,  if  the  fat  of  the  medulla  of  a long  bone  be 
broken  down  and  a laminaria  digitata  tent  inserted,  fat-embolism  is  speedily 
induced.  In  many  surgical  injuries  we  have  the  conditions  necessary  for  fat- 
embolism.  In  fractures  crushing  the  medulla  of  a bone  a large  number  of  the 
fat  cells  of  the  marrow  are  broken  up  and  the  liquid  fat  set  free ; and  the  same 
may  happen  in  violent  contusions  of  the  subcutaneous  tissue  in  fat  subjects, 


522 


FRACTURES. 


aucl  in  contusion  or  laceration  of  a fatty  liver.  At  the  same  time  the  pressure 
ol  the  extravasation  of  blood  and  the  inflammatory  exudation  accompanying 
these  injuries  favours  the  entrance  of  the  fat  into  the  circulation.  The  fat- 
cells  are  in  like  manner  broken  up  in  acute  inflammation  of  the  marrow  of  a 
bone,  and  in  many  diffuse  gangrenous  inflammations  of  the  subcutaneous 
areolar  tissue,  and  in  all  these  conditions  fat-embolism  has  been  met  with. 

Fat-embolism  as  a complication  of  simple  fracture  may  occur  within  the  first 
twenty-four  hours,  as  the  direct  effect  of  the  injury,  or  on  the  second  or  third 
day  as  the  result  of  the  inflammatory  exudation  pressing  on  the  injured 
adipose  tissue.  The  symptoms  caused  by  it  are  somewhat  doubtful.  Itiedel 
and  Scriba  state  that  the  fat  is  eliminated  by  the  kidneys,  and  will,  in  a very 
large  proportion  of  all  fractures  of  long  bones,  be  found  microscopically  in  the 
urine  about  the  third  or  fourth  day.  At  a later  period,  from  the  tenth  to  the 
fourteenth  day,  it  is  often  met  with  again,  which  Scriba  attributes  to  the  dis- 
lodgment  of  the  embolisms  from  the  lungs  and  other  viscera  and  their 
elimination  by  the  kidneys.  A trace  of  albumen  and  some  casts  are  sometimes 
met  with  at  the  same  time.  These  appearances  need  not  be  accompanied  by 
any  constitutional  symptoms.  Should  the  quantity  of  fat  which  enters  the 
circulation  be  very  large,  it  is  supposed  to  be  capable  of  causing  grave  or  even 
fatal  symptoms,  of  which,  according  to  Scriba,  the  following  are  the  most 
characteristic  : slight  lowering  of  temperature,  dyspnoea,  occasionally  slight 
haemoptysis,  and,  in  extreme  cases,  fatal  collapse,  spasms  or  localized  paralysis, 
ending  in  coma  and  death.  Scriba  is  of  opinion  that  whenever  fat-embolism 
proves  fatal  it  is  from  obstruction  to  the  vessels  of  the  brain,  and  that  the 
interference  with  the  pulmonary  circulation  is  never  sufficient  to  cause  death. 
That  death  does  occur  in  some  rare  cases  after  simple  fractures  with  some  or 
all  of  the  above-mentioned  symptoms  is  certainly  true,  and  that  fat-embolism 
can  be  found  post-mortem  is  equally  certain  ; but  that  it  is  the  cause  of  the 
symptoms  is  still  doubted  by  Cohnheim  and  many  authorities,  as  experiments 
have  shown  that  very  large  quantities  of  fat  can  be  injected  into  the  circula- 
tion of  animals,  so  as  to  cause  most  extensive  embolism,  without  being  followed 
by  death  or  even  any  serious  symptoms. 

In  cases  of  septic  inflammation  following  a compound  fracture  or  a severe 
laceration  of  adipose  tissue,  the  fat-embola  may  become  impregnated  with  the 
septic  poison,  and  thus  set  up  inflammation  wherever  they  lodge.  The  embola 
from  subcutaneous  injuries  are  said  occasionally  to  give  rise  to  haemorrhagic 
infarcts  around  the  point  at  which  they  are  arrested,  and  in  some  cases  to 
cause  oedema  of  the  lung  by  extensive  obstruction  to  the  circulation  ; but 
being  perfectly  unirritating  they  never  set  up  inflammation. 

No  treatment  has  as  yet  been  suggested  in  fat-embolism. 

In  fractures  of  the  lower  extremity  occurring  in  old  people,  there  is  a great 
tendency  to  Hypostatic  Pulmonary  Congestion,  as  a consequence  of  the 
long  confinement  required  in  the  recumbent  position  ; these  fractures  often 
prove  fatal  in  this  way.  The  use  of  the  starched  bandage,  by  enabling  the 
patient  to  move  about,  is  the  most  effectual  preventive  of  these  accidents. 

The  treatment  of  the  more  general  accidents  presents  nothing  that  need 
detain  us  here  ; but  those  that  are  more  special  and  peculiar  to  fractures, 
require  consideration. 

Crutcli-palsy  of  the  hands  and  arms  may  occur  as  the  result  of  compres- 
sion of  the  brachial  nerves  against  the  pad  of  the  crutch.  The  whole  plexus, 
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or  only  one  of  its  component  nerves,  as  the  musculo-spiral,  or  ulnar,  may  be 
affected.  The  remedy  is  obvious— it  consists  in  the  discontinuance  of  the  use 
of  the  crutch,  and,  if  need  be,  the  employment  of  electricity  to  the  palsied 
muscles. 

Spasm  of  tlie  Muscles  of  tlie  Limb,  owing  to  the  irritation  produced 
by  the  fragments,  is  often  very  severe  so  long  as  the  fracture  is  left  unreduced ; 
the  sharp  end  of  the  broken  bone  puncturing  and  irritating  the  surrounding 
muscles.  It  is  best  remedied  by  reduction,  and  the  maintenance  of  the  frac- 
ture in  proper  position  by  moderate  pressure  with  a bandage  over  the  splints. 
In  troublesome  cases,  compression  of  the  main  artery  of  the  limb  has  been 
recommended  by  Broca.  If  the  spasm  be  dependent  upon  nervous  causes, 
full  doses  of  opium  will  not  unfrequently  afford  relief.  In  some  cases  it  is  of 
a permanent  character,  producing  considerable  displacement  of  the  fragments. 
In  these  circumstances,  division  of  the  tendons  has  been  recommended  ; but 
this  practice  appears  to  be  an  unnecessarily  severe  one,  and  may  certainly 
most  commonly  be  avoided  by  attention  to  the  other  plans  of  treatment  which 
have  been  suggested. 

CEdema  of  a broken  limb  may  occur  from  several  causes,  viz.,  over-tight 
bandaging,  dependent  position,  pressure  of  blood,  extravasation,  or  inflamma- 
tory effusion.  It  is  of  no  great  moment  in  itself,  but  may  be  of  consequence, 
as  indicative  of  approaching  gangrene.  Relief  may  usually  be  afforded  by 
loosening  the  bandages,  and  elevating  the  limb. 

The  oedema,  which  is  often  very  persistent,  after  the  cure  of  the  fracture,  is 
best  relieved  by  diligent  friction,  douching,  bandaging,  and  attention  to 
position. 

Considerable  Extravasation  of  Blood  is  frequently  met  with  in  cases  of 
simple  fracture,  causing  great  swelling  and  tension.  By  the  continuous  appli- 
cation of  cold  evaporating  lotions,  the  collection  is  usually  readily  absorbed  ; 
and  the  Surgeon  should  never  be  tempted  by  any  feeling  of  fluid  or  of  fluctua- 

!tion  to  open  it,  as  he  would  thereby  infallibly  convert  the  simple  into  a com- 
pound fracture.  In  some  of  the  cases  of  extensive  extravasation,  the  limb 
appears  to  relieve  itself  of  the  serous  portion  of  the  blood  effused,  by  the  forma- 
tion of  large  bullae  or  blebs,  which  may  be  punctured,  or  else  allowed  to  burst 
and  subside,  without  any  material  inconvenience.  This  extravasation  very  rarely, 
indeed,  runs  into  abscess ; if  it  do,  it  must  of  course  be  opened,  and  treated 
upon  anti-septic  principles.  If  deeply  effused  it  may  lead  to  gangrene,  by  the 
constriction  and  compression  which  it  exercises  on  the  vessels  of  the  limb. 

Gangrene  as  a complication  of  simple  fracture  is  a most  serious  mischance, 
and  one  from  which  it  is  difficult  for  the  Surgeon  to  exonerate  himself  without 
blame.  But  he  is  not  always  in  fault.  It  may  arise  from  causes  residing 
in  the  limb.  It  may  be  contributed  to  by  the  negligence  of  the  patient  in  not 
drawing  the  Surgeon’s  attention  to  early  symptoms,  after  having  been  duly 
warned.  Gangrene  of  the  limb  (Fig.  181)  may  occur  after  simple  fracture  as 
e result  (1)  of  tight  bandaging  ; (2)  of  the  swelling  of  the  limb  and  com- 
pression of  the  vessels  consequent  upon  extravasation  of  blood,  or  (3)  of  inflam - 
ma  ory  infiltration  causing  strangulation  within  a bandage  that  has  been  at 
St . . h8ht,y  applied.  Gangrene  is  almost  invariably  the  consequence  of  the 
pernicious  and  dangerous  practice  of  applying  a bandage  directly  to  the  limb 
un  er  le  apparatus.  I have  never  known  gangrene  to  occur  after  fracture, 
excep  w eic  this  has  been  done,  since  it  is  much  more  likely  to  occur  in  those 
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cases  in  which  the  fracture  is  treated  by  the  unskilful  application  of  an  immovable 
apparatus,  whether  of  starch,  plaster  of  Paris,  or  other  similar  material,  than  ' 
where  splints  are  used.  Indeed,  if  the  splints  be  well  wadded,  and  no 
bandage  be  put  on  under  them,  it  is  almost  impossible  that  so  dangerous  an 
amount  of  constriction  can  be  exercised  on  the  limb,  as  to  interrupt  the  cir- 
culation through  it.  I believe  that  this  accident  would  rarely,  if  ever,  occur, 
if  the  Surgeon  were  to  avoid  the  direct  application  of  a bandage  to  the  limb, 
however  lightly,  in  fractures,  more  particularly  in  children.  The  danger  of 
strangulation  is  especially  great  if,  as  happened  in  the  case  from  which  the 
accompanying  cut  is  taken,  the  limb  be  bandaged  whilst  straight,  and  then 
flexed,  as  the  bandage  will  then  cut  deeply  at  the  flexure  of  the  joint,  and 
certainly  destroy  the  vitality  of  the  part,  if  not  of  the  whole  limb.  The  pres- 
sure of  an  axillary  pad,  used  in  many  of  the  fractures  of  the  upper  extremities, 
may  also  tend  to  the  supervention  of  gangrene  by  interfering  with  the  return  of 
blood  through  the  axillary  vein,  and  thus  causing  slow  strangulation  under  the 


Fig.  181. — Gangrene  of  Forearm  and  Hand  from  Tight  Bandaging. 


bandage.  Hence  in  these  cases  the  fingers  should  be  left  free  at  theii  tips,  and 
examined  daily.  Even  if  no  direct  bandage  have  been  applied,  the  apparatus 
should  at  once  be  removed,  and  the  limb  examined,  whenever  the  patient  com- 
plains, even  of  slight  uneasiness  : or,  indeed,  if  any  appearances  of  congestion, 
such  as  blueness,  coldness,  oedema,  or  vesication  of  the  fingers  and  toes,  show 
themselves.  If  it  be  left  on  beyond  this,  gangrene  will  probably  set  in, 
slow  strangulation  going  on  under  the  bandages  without  much,  it  any,  pain. 
Vesications  often  create  much  alarm,  but  too  much  importance  must  not  be 
attached  to  their  mere  appearance.  They  will  often  occur  of  very  large  size, 
as  has  already  been  stated,  as  a consequence  of  the  raising  of  the  cuticle  by  the 
transuded  serum  of  extravasated  blood.  It  is  only  when  associated  with  col 
ness  of  the  limb,  a dusky  purple  hue,  and  a putrescent  odour,  that  they  are 
indicative  of  gangrene.  An  excellent  plan  of  judging  of  the  acti\  ity  of  the  cir- 
culation in  a fractured  limb  after  it  has  been  put  up,  is  to  leave  the  ends  of  the 
fingers  or  toes  uncovered  by  the  bandage  ; when,  by  pressing  upon  one  oi  the 
nails,  the  freedom  of  the  circulation  may  be  ascertained  by  noticing  the  rapidity 
with  which  the  blood  returns  under  it.  A question  of  much  medico-legal 
importance  occasionally  arises  in  connection  with  gangrene  of  the  limb  after 
simple  fracture.  It  is  this — is  the  gangrene  owing  to  over-tight,  and  conse- 
quently negligent,  bandaging  by  the  Surgeon,  or  to  passive  strangulation  by 
inflammatory  swelling  of  the  limb  under  bandages  not  originally  too  tight  y 
applied  ? The  diagnosis  of  the  two  conditions  on  which  the  answer  is  depen- 


GANGRENE  OF  THE  LIMB. 


S25 


dent  is  as  follows.  1.  When  a bandage  has  been  originally  too  tightly  applied, 

1 the  patient  will  suffer  severely  for  several  hours,  the  pain  being  felt  immediate) 
after  the  application  of  the  apparatus.  On  loosening  the  bandage,  the  pain 
| ceases.  When  removed,  if  gangrene  have  set  in,  the  skin  will  be  found  pale 

I where  the  roller  has  been  applied— the  limb  being  compressed  and  small  at 
this  part,  and  marked  with  imprints  at  the  edges  of  the  turns  of  the  bandage— 
whilst  it  is  greatly  swollen  and  congested  at  the  fingers  or  toes  beyond  the 
bandage ; these  parts  being  also  cold,  purple,  and  vesicated.  2.  When  the 
strangulation  occurs  from  inflammatory  swelling  of  the  limb,  the  whole  member 
is  equally  swollen  ; it  is  red  and  blue,  hot  in  parts,  cold  and  sphacelated  in 
others.  It  never  becomes  uniformly  gangrenous,  but  deep  infiltrating  abscess, 
and  localized  sphacelus,  form. 

Treatment.  — When  a bandage  or  apparatus  appears  to  be  exerting  undue, 
painful,  or  dangerous  pressure,  it  must  at  once  be  removed.  Should  the  cir- 
culation of  the  limb  have  been  interfered  with,  friction  with  oil  in  an  upward 
direction  should  be  employed. 

If  gangrene  have  unhappily  already  occurred,  the  treatment  will  depend  on 
the  cause,  and  the  condition  of  the  limb.  If  the  gangrene  be  the  result  of 
self -strangulation  of  the  limb,  by  its  swelling  up  under  the  bandage,  and  it  be 
found  to  be  red,  swollen,  and  infiltrated,  free  incisions  should  be  made,  and 
some  efficient  antiseptic  dressing  applied.  If,  notwithstanding  this,  abscesses 
form,  with  deep  infiltration  of  the  cellular  tissue,  and  sloughing  of  the  skin 
and  muscles,  the  choice  lies  between  amputation  and  the  preservation  of  a 
limb  that  will  be  withered,  contracted,  and  useless. 

If  the  gangrene  be  the  result  of  direct  strangulation  of  an  over-tight 
bandage,  as  in  Fig.  181,  there  is  no  resource  left  but  amputation  above  the 
seat  of  constriction. 

After  a fracture  has  united,  the  limb  will  sometimes  be  found  to  be 
shortened.  This  may  of  course  be  due  to  unskilful  management  on  the 

I part  of  the  Surgeon,  to  want  of  proper  coaptation  of  the  fragments,  or  to  the 
patient  being  allowed  to  bear  on  the  limb  whilst  the  callus  is  still  soft  and 
pliable.  But  it  may  have  existed  before  the  accident,  be  natural  to  the  patient, 
and  in  no  way  a consequence  of  the  accident. 

B Inequality  in  the  length  of  the  corresponding  limbs  on  opposite  sides  of  the 
body,  independently  of  any  accident  or  disease,  is  not  very  unfrequently  met 
with.  It  will  exist  to  a considerable  extent  without  the  patient  being  aware 
of  it.  I have  several  times  found  the  spinal  curvature  of  young  adults  to  be 
due  to  one  lower  extremity  being  from  § to  f of  an  inch  shorter  than  the 
other,  and  thus  causing  obliquity  of  the  pelvis.  It  is  usually  the  right  limb 
1 that  is  the  longer,  but  in  some  cases  the  left  is  not  only  longer  but  larger.  Of 
512  boys  examined  by  Morton,  of  Philadelphia,  appreciable  differences  between 
the  two  limbs  were  found  in  271  cases,  from  £ of  an  inch  in  91,  to  as  much 
as  If  inch  in  one.  The  bearing  of  these  facts  on  the  cause  of  shortening 
of  limbs  after  the  treatment  of  fractures,  and  the  question  of  malpraxis,  is 
evident.  The  shortening  of  a limb  in  a growing  child  after  fracture  may  also 
be  due  to  its  necessary  confinement  in  splints,  and  to  the  inaction  causing 
interference  with  its  growth,  or  to  implication  of  an  epiphyseal  cartilage,  and 
not  to  the  fracture  having  been  inaccurately  adjusted. 

. C'0JP’IjIc'A.ted  Fractures.  Fractures  may  be  complicated  with  various 
important  local  conditions.  Extravasation  of  blood  into  the  limb,  from  a 
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wound  of  some  large  vessel,  may  go  on  to  so  great  an  extent  as  to  occasion 
strangulation  of  the  tissues  ; if  not  checked  by  position  and  cold  applications,  > 
it  may  give  rise  to  gangrene,  and  demand  amputation.  In  other  cases,  again, 
the  soft  parts  in  the  vicinity  of  the  fracture  may  be  contused  to  such  a degree 
that  they  rapidly  run  into  slough,  thus  rendering  it  compound  ; or  a wound 
may  exist,  not  communicating  with  the  broken  bone,  but  requiring  much 
modification  of  treatment,  and  special  adaptation  of  apparatus. 

One  of  the  most  serious  complications  of  a simple  fracture  is  undoubtedly 
the  Rupture  of  the  Main  Artery  of  the  limb  opposite  the  seat  of  fracture, 
or  a wound  of  it  by  one  of  the  fragments  of  broken  bone.  This  accident 
occurs  chiefly  in  fractures  of  the  lower  part  of  the  femur  or  upper  part  of  the 
tibia ; the  popliteal  in  one  case,  and  the  posterior  tibial  in  the  other,  being  the 
vessel  wounded.  The  symptoms  will  depend  on  whether  the  artery  is  com- 
pletely torn  across,  and  has  become  closed  and  ceased  to  bleed,  or  whether  it 
is  still  pouring  out  blood  subcutaneously.  In  the  former  case  the  condition 
of  the  artery  is  indicated  by  the  loss  of  pulsation  in  the  branches  beyond  the 
injured  point,  and  by  the  coldness  of  the  limb.  If  the  extravasation  have  not 
been  too  great,  and  if  the  condition  of  the  soft  parts  is  such  as  to  justify  a hope 
that  the  collateral  vessels  are  not  greatly  injured  or  pressed  upon,  an  attempt 
should  be  made  to  save  the  limb,  especially  if  it  be  the  upper.  It  should 
be  put  in  the  best  position  possible,  and  warmly  wrapped  in  cotton-wool. 
Splints  and  bandages  of  all  kinds  must,  as  far  as  possible,  be  avoided,  lest  the 
collateral  circulation  be  interfered  with.  The  result  will  often  depend  much 
upon  the  cause  of  the  fracture.  If  the  vessel  have  been  torn  by  the  bone  in  a 
case  of  fracture  by  indirect  violence,  the  prospects  of  recovery  are  much  better. 
A case  of  the  kind  occurred  not  long  ago  at  University  College  Hospital,  in 
which  the  brachial  artery  was  completely  obliterated.  The  limb  was  wrapped 
in  cotton-wool,  and  the  patient  made  an  excellent  recovery  with  a somewhat 
shortened  arm.  If  the  fracture  is  by  direct  violence,  and  the  main  artery  is 
crushed  against  the  bone,  the  condition  is  more  serious,  as  the  bruising  may 
seriously  interfere  with  the  collateral  circulation,  and  gangrene  may  follow. 

If  the  artery  be  only  partially  ruptured,  or  be  torn  across  and  not  closed, 
haemorrhage  will  continue  subcutaneously.  The  symptoms  consist  in  the  rapid 
formation  of  a uniform  elastic  tense  swelling  of  the  limb,  with  obscure  pulsa- 
tion or  thrill,  opposite  the  seat  of  injury,  and  cessation  of  pulsation  in  the 
arteries  at  the  ankle,  with  coldness  and  numbness  of  the  foot  and  lower  part 
of  the  leg.  If  the  posterior  tibial  be  the  vessel  injured,  the  circulation  in  the 
arteries  of  the  foot  may  return  after  a day  or  two,  and  the  coldness  and  numb- 
ness may  lessen.  If  it  be  the  popliteal  that  is  injured,  no  such  amelioration 
will  take  place,  but  the  diffused  aneurism  in  the  ham  will  increase,  the  circula- 
tion will  become  more  and  more  impeded,  and  gangrene  will  result. 

What  should  be  the  treatment  of  such  a case  as  this  ? The  Surgeon  has 
three  alternatives. 

1.  The  case  may  be  treated  as  one  of  open  arterial  wound,  the  tumour  laid 
open,  and  the  injured  vessel  ligatured  at  the  seat  of  wound.  The  objections 
to  this  treatment  are,  that  a large  cavity  is  opened,  which,  if  it  suppurate,  will 
give  rise  to  the  most  serious  constitutional  disturbance,  the  fracture  being 
rendered  a compound  one  of  the  worst  kind,  complicated  by  the  great  extra- 
vasation of  blood  amongst  the  surrounding  parts.  Securing  the  artery  is, 
moreover,  in  any  circumstances  extremely  difficult,  and  even  uncertain.  In 
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the  present  day  the  dangers  of  suppuration  and  sloughing  following  in  the 
cavity,  may  be  greatly  reduced,  if  not  abolished,  by  the  employment  ol  some 
efficient  mode  of  antiseptic  treatment,  and  the  exposure  ol  the  artery  can  be 
facilitated  by  the  bloodless  method  of  operating.  If  the  means  of  treatment 
at  the  command  of  the  Surgeon  are  such  that  he  may  hope  efficiently  to  pre- 
vent the  injurious  consequences  of  exposing  the  fracture  to  the  air,  there  is  no 
reason  why  he  should  deviate  from  the  acknowledged  rule  of  surgery  to  tie  the 
wounded  vessel  at  the  injured  spot. 

2.  The  circulation  through  the  femoral  artery  may  be  arrested  by  com- 
pression or  ligature  of  the  vessel.  I am  not  aware  that  compression  has  ever 
been  tried  in  a case  of  diffused  traumatic  aneurism  ; but  there  can  be  no  reason 
why  the  effects  of  pressure  upon  the  artery,  by  means  of  Carte’s  or  some  other 
appropriate  compressor,  should  not  be  tried  before  proceeding  to  more  severe 
measures.  Should  it  not  succeed,  the  artery  may  be  tied  in  Scarpa’s  triangle. 
An  operation  there  has  several  times  been  successfully  done  in  such  cases,  more 
especially  when  the  haemorrhage  has  been  the  result  of  laceration  of  the 
posterior  tibial  artery.  But  this  operation  should  be  done  only  in  those  cases 
in  which,  notwithstanding  the  existence  of  diffused  traumatic  aneurism  in  the 
ham,  the  pulsation  has  returned  in  the  arteries  of  the  foot,  and  the  warmth 
and  sensibility  of  the  member  have  been  in  part  at  least  restored.  If  these 
evidences  of  a return  of  circulation  through  the  anterior  tibial  have  not  taken 
place,  it  will  be  worse  than  useless  to  ligature  the  femoral,  as  gangrene  must 
inevitably  ensue. 

3.  Amputation  of  the  thigh  may  be  performed.  This  severe  measure  need 
not  be  carried  out  at  once.  The  Surgeon  may  wait  a day  or  two  and  watch 
the  progress  of  events.  If  he  find  that  there  is  no  sign  of  restoration  of  pul- 
sation in  the  arteries  of  the  foot,  that  the  coldness  and  numbness  of  the  limb 


continue  to  increase,  and,  in  fact,  that  gangrene  is  impending,  then  the  sooner 
he  amputates  the  better  for  the  patient’s  safety.  If  the  artery  have  been  tied, 
and  gangrene  result,  the  limb  ought  at  once  to  be  removed. 

To  sum  up,  I would  advise,  in  a case  of  diffused  traumatic  aneurism  arising 
from  and  complicating  a simple  fracture  of  the  lower  extremity  : 1.  Not  to  lay 
open  the  tumour  and  search  for  the  artery  at  the  seat  of  wound,  unless  the 
local  conditions  are  favourable,  and  antiseptic  treatment  can  be  efficiently 
carried  out ; 2.  To  compress  or  tie  the  femoral  if  pulsation  have  returned  or 
continue  in  the  arteries  of  the  foot ; 3.  But  should  pulsation  not  have  returned 
within  two  or  three  days,  should  gangrene  be  imminent,  or  actually  have  set 
m,  or  should  the  artery  have  been  ligatured,  and  mortification  have  ensued,  to 
amputate  high  in  the  thigh  without  further  delay. 

It  will  thus  be  seen  that,  in  a diffused  traumatic  aneurism  complicating  a 
fracture  of  the  bones  of  the  lower  extremity,  the  ordinary  treatment  of  diffused 
traumatic  aneurism  must,  except  under  very  favourable  conditions,  be  departed 
from  for  these  reasons.  1.  That  if  there  be  great  displacement  of  the  parts, 
and  laceration  of  the  soft  structures  consequent  on  the  fracture,  it  would  be 
almost  impossible  to  find  the  injured  vessel ; and  2.  That,  if  it  were  found, 
e opening  up  ol  the  limb  would  leave  a large  ragged  wound  communicating 
\\i  e y wi  the  broken  bones,  and,  except  under  successful  antiseptic  treat- 
men  , 1 wou  d in  all  probability  give  rise  to  wide-spreading  septic  inflainma- 
1011,  accompanied  by  severe  fever,  and  followed  by  prolonged  suppuration, 
which  would  most  probably  terminate  fatally. 
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However  extensively  a bone  may  be  comminuted,  good  union  will  take 
place  provided  the  fracture  be  simple  ; that  is,  provided  no  wound  exist  iu  the  1 
limb  by  which  air  may  gain  admission  to  the  fracture  or  to  the  soft  parts 
implicated  in  it.  I have  seen  the  lower  end  of  the  femur  crushed,  as  if  by  a 
sledge-hammer,  into  a multitude  of  fragments  ; and  yet  excellent  union  resulted, 
the  fracture  being  simple,  without  even  a breach  of  integument.  In  such  a 
case  as  this,  if  there  had  been  the  smallest  wound  to  admit  unpurified  air  into 
the  limb,  decomposition  of  the  effused  blood  would  in  all  probability  have 
followed,  with  the  most  intense  and  destructive  septic  inflammation  and  sup- 
puration, and  the  patient’s  limb,  if  not  his  life,  would  have  been  lost.  It  is 
impossible  to  over-estimate  the  advantage  of  an  injury  of  this  kind  being 
subcutaneous.  The  whole  of  the  dangers  that  arise  from  the  admission  of 
unpurified  air  result  from  the  decomposition  that  it  sets  up.  It  is  the  object 
of  the  antiseptic  treatment  of  compound  fracture  which  will  be  described 
hereafter  to  counteract  the  dangers  arising  from  the  admission  of  air,  and  thus 
to  render  a compound  fracture  but  little  more  dangerous  than  a simple  one. 

A serious  complication  of  simple  fractures  consists  in  their  Implicating  a 
Joint.  The  fracture  may  extend  into  a neighbouring  articulation,  and  thus 
give  rise  to  considerable  inflammation  ; in  strumous  subjects  this  may  lead 
to  ultimate  disorganization  of  the  articulation,  requiring  excision,  which  I 
have  several  times  had  occasion  to  perforin  in  these  cases.  But  in  healthy 
individuals  a large  articular  surface  may  be  traversed  by  lines  of  fracture  in 
several  directions,  without  material  inconvenience  resulting.  This  we  see  in 
impacted  fractures  of  the  condyles  of  the  femur  or  of  the  lower  end  of  the 
radius.  In  several  instances  of  this  kind  in  which  I have  examined  the  limb 
after  death,  no  sign  of  disease  of  the  part  has  been  manifested  beyond  a 
moderate  amount  of  injection  of  the  ligaments ; the  fractured  incrusting  cartilage 
uniting  by  plastic  matter,  and  the  synovia  being  clear  and  free  from  inflamma- 
tory exudation.  But,  although  union  of  fractures  extending  into  articulations 
takes  place  readily  enough,  it  cannot  be  expected  that  the  patient  will  recover 
with  as  mobile  a joint  as  if  the  fracture  had  traversed  merely  the  shaft.  In 
fact,  in  the  majority  of  these  cases,  the  patient  will  be  left  with  a joint  that 
is  weak,  stiff,  and  painful : and,  if  in  the  lower  extremity,  the  limb  may  be 
unable  to  support  the  weight  of  the  body  for  some  considerable  time. 
Possibly  also,  in  many  of  these  instances,  an  impaired  joint  will  be  left  through 
life,  as  the  necessary  and  unavoidable  result  of  the  injury,  though  not  unfre- 
quently  unjustly  attributed  to  negligence  and  want  of  skill  on  the  part  of  the 
Surgeon.  Hence  it  is  a wise  precaution  for  the  Surgeon  when  called  to  a case 
of  fracture  involving  any  one  of  the  six  larger  articulations,  viz.,  the  shoulder, 
elbow,  wrist,  the  hip,  knee,  or  ankle,  to  warn  the  patient  that  some  degree  of 
impairment  of  the  fine  use  of  the  limb  will  in  all  probability  result. 

The  occurrence  of  Dislocation  at  the  same  time  aud  from  the  same 
violence  as  the  fracture  often  causes  great  difficulty  to  the  Surgeon : as 
it  becomes  necessary  to  reduce  the  dislocated  joint  before  the  fracture  is 
consolidated.  In  several  instances  of  this  description  which  have  fallen  under 
my  care,  I have  succeeded  in  reducing  the  dislocation  at  once,  by  putting 
up  the  limb  very  tightly  in  woodeu  splints,  so  as  to  give  a degree  of  solidity  to 
it,  and  to  permit  the  lever-like  movement  of  the  shaft  of  the  bone  to  be  em- 
ployed ; and  then,  putting  the  patient  under  chloroform,  1 have  replaced  the 
bone  without  much  difficulty.  Should  the  Surgeon  have  omitted  to  reduce  the 
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dislocation  in  the  first  instance,  he  must  wait  until  the  fracture  has  become 
firmly  united,  and  then,  putting  the  limb  in  splints  or  in  staich,  he  may  tiy 
to  effect  reduction,  which,  however,  will  then  be  very  difficult. 

The  fracture  in  a limb  which  is  the  seat  ol  an  old  Unreduced  Dislocation 
is  necessarily  of  very  rare  occurrence,  but  occasions  no  serious  difficulty  in 
diagnosis  or  treatment.  I once  saw  and  treated  successfully  with  Dr.  Bryant  a 
case  of  this  kind  in  the  person  of  an  old  gentleman  who,  falling  on  the  ice, 
fractured  the  left  humerus,  which  had  been  the  seat  of  an  unreduced  disloca- 
tion forwards  for  more  than  fifty  years. 

The  existence  of  an  Ankylosed  Joint  in  a fractured  limb  gives  but  little 
trouble,  beyond  the  necessity  of  modifying  the  splints  in  such  a way  as  to  fit 
the  shape  of  the  limb.  I have  treated  fractures  of  the  thigh,  leg,  and  arm  in 
such  circumstances  with  perfect  success,  by  adapting  the  splints  to  the  angle 
formed  by  the  stiffened  joint. 

Fracture  of  a bone  into  the  Site  of  an  Excised  Joint  presents  no  pecu- 
liarity of  importance.  I have  met  with  it  in  the  humerus  at  the  elbow,  and 
have  treated  the  case  as  one  of  ordinary  fracture  of  the  epiphysis. 

Fracture  of  the  bone  in  the  Stump  of  an  Amputated  Limb  is  a rare 
accident.  I have  twice  had  such  cases  under  my  care  ; once  in  a man,  and 
another  time  in  a woman,  each  of  whom  fractured  the  femiu’  low  down  in  a 
limb  which  had  been  amputated  below  the  knee.  There  was  no  displacement 
of  the  fractured  bone  in  either  case,  showing  the  influence  of  the  weight  of  the 
limb  in  addition  to  muscular  contraction  in  occasioning  displacement  of  the 
lower  fragment.  In  each  case  the  accident  was  the  consequence  of  a fall,  and 
union  readily  took  place  under  the  starched  bandage. 

In  cases  of  simple  fracture  occurring  in  the  neighbourhood  of,  or  implicating 
large  joints,  passive  motion  is  very  commonly  recommended  at  the  end  of  from 
four  to  six  weeks  ; I think,  however,  with  Vincent,  that  this  is  often  apt  to  do 
more  harm  than  good,  and  is  seldom  required,  the  natural  action  of  the  muscles 
of  the  part  being  fully  sufficient  to  restore  the  movements  of  the  articulation, 
with  the  assistance  of  friction  and  douches. 

Amputation  is  but  very  seldom  required  in  simple  fractures,  and  I have 
never  had  occasion  to  practise  it.  Yet,  in  cases  of  very  extensive  and  severe 
comminuted  simple  fracture  of  the  lower  end  of  the  femur,  or  of  the  upper 
part  of  the  bones  of  the  leg,  with  implication  of  the  knee-joint  and  injury  to 
the  popliteal  or  tibial  arteries,  as  indicated  by  the  cessation  of  pulsation  in  the 
vessels  of  the  foot,  removal  of  the  limb  might  be  proper,  in  order  to  save  the 
patient  from  gangrene  or  diffused  traumatic  aneurism.  But  it  is  only  when 
the  main  artery  has  been  injured  by  spicula  of  fractured  bone,  that  such 
fractures  will  require  amputation.  I have  had  under  my  care  a man,  in 
whom  the  condyles  of  both  femora  and  the  left  patella  were  crushed  into 
numerous  pieces  by  a fall  from  a great  height  on  the  knees,  the  limbs  at  the 
seat  °t  the  injury  feeling  like  bags  of  loose  fragments  of  bone  ; yet,  as 
neither  the  skin  was  broken  nor  the  main  vessels  injured,  though  both  kncc- 

ensi  daPPeared  t0  be  diS0rganked’  fche  limbs  were  Preserved,  and  good  union 


whiVh  n UNI-  ^RACTuni':-  A compound  fracture  is  that  form  of  injury  in 
fracture  aU  °Pen  wound  leading  down  to  the  broken  bone  at  the  scat  of 
frarttn  ‘ ^ns  the  term  includes  injuries  varying  in  severity  from  a simple 
vol  C£ded  by  il  small  punctured  wound  of  the  skin  made  by  one  of 
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the  fragments  to  a complete  smash  of  the  whole  limb,  such  as  is  made  by  a 
railway-train  passing'  over  it.  Compound  iractures  therefore  include  many  > 
injuries  far  more  severe  than  any  simple  iracture  can  possibly  be  ; but,  111 
a very  large  proportion  of  cases,  the  injury  to  the  solt  parts  and  the  splintering 
of  the  bone  are  no  greater  than  in  many  simple  fractures,  the  sole  difference 
being  that,  in  the  one  case,  there  is  a wound  by  which  air,  carrying  with  it  the 
causes  of  decomposition,  can  find  access  to  the  decomposable  blood-clots  and 
inflammatory  exudation  surrounding  the  broken  ends  of  the  bone,  while  in  the 
other  it  is  excluded  by  the  unbroken  skin.  As  a consequence  of  this,  unless 
special  means  are  taken  to  prevent  it,  decomposition  sets  in,  the  blood-clot 
breaks  down  and  is  discharged,  and  the  septic  matter  in  the  cavity  of  the 
wound  excites  inflammation,  reaching  the  stage  of  suppuration,  in  the'  sui- 
rounding  tissues.  Portions  of  the  bruised  muscles  and  the  tom  peiiostcuin, 
which  in  a simple  fracture  would  either  have  recovered,  or  if  too  severely 
injured  would  have  been  penetrated  by  wandering  leucocytes  and  absorbed, 
may  perish  in  consequence  of  the  additional  irritation  caused  by  the  septic 
matter  and  finally  be  cast  off  as  sloughs.  From  the  same  cause  portions  of 
the  ends  of  the  bones  which  may  have  become  denuded  of  then*  periosteum, 
or  detached  splinters,  perish  and  come  away  as  sequestra. . Iu  many  cases 
also  the  external  wound  is  too  small  to  allow  of  efficient  drainage  and  conse- 
quently the  pent-up  septic  matter  burrows  widely  in  the  intermuscular  spaces 
of  the  limb.  If,  therefore,  the  decomposition  of  the  discharges  cannot  m 
some  way  be  prevented,  a compound  fracture  is  not  only  far  more  tedious 
in  its  cure  than  a simple  fracture,  but  infinitely  more  dangerous.  It  has  to 
unite  by  a slow  process  of  granulation  instead  of  the  more  speedy  mode  ot 
union  already  described  as  occurring  in  simple  fractures.  The  dangers  o a 
compound  fracture  arise  also  from  the  decomposition  of  the  discharges 
consequent  upon  the  admission  of  unpurified  air  During  the  first  week 
there  may  be  severe  septic  fever  ; and  the  stages  of  granulation  am  suppu- 
ration are  often  attended  by  profuse  discharge  of  pus  from  the  original  wound 
and  from  abscesses  forming  amongst  the  surrounding  muscles,  maintained  or 
a lono-  time  by  exfoliation  from  the  ends  of  the  fractured  bone.  The  patient 
may  thus  be  worn  out  by  the  prolonged  suppuration  and  the  persistent  absorp- 
tion of  the  products  of  putrefaction  ; or  the  wound  may  become  the  seat  o 
some  infective  process,  and  he  may  perish  from  septicamna,  pyaemia  or  erysipe- 
las In  other  cases  the  septic  inflammation  may  spread  to  the  medulla  of 
bone,  causing  diffuse  osteomyelitis,  followed  by  extensive  necrosis,  a condition 
frequently  terminating  in  pyaemia.  Thus  a compound  fract^  leads  ^ 
un frequently  to  the  eventual  loss  of  life  or  limb.  Besides  these  a ’ 
which  may  be  looked  upon  as  indirect,  the  violence  that  occasions  a compound 
fracture  often  shatters  [he  limb  to  such  an  extent,  as  to  lead  to  the  mimedm 
supervention  of  traumatic  gangrene,  to  the  loss  of  life  by  bunion  iaB  , 
the  certain  and  speedy  disorganization  of  the  limb,  as  the  consequence  of 

“STof  oZS  Fractures.  If  the  superficial  wound  1, cal  l,v  the 
first  intention  or  if  the  evil  effects  of  the  admission  of  uupurificd  air  and  the 
consequent  decomposition  of  the  discharges  can  be  proven  c , a comff 
Sue  may  unite  in  exactly  the  same  way  as  a simple  fracture.  Under 

other  circumstances  union  takes  place  more  *fT^***g £ £ ‘ f 
wounds  of  the  soft  parts  healing  by  the  second  intention.  If  J i 
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the  soft  parts  be  but  slight  and  the  drainage  good,  the  first  process  is  an 
abundant  inflammatory  exudation  from  the  vessels  of  the  injured  tissues. 
This  coagulates,  the  serum  draining  away  partly  by  the  open  wound  and 
partly  by  the  lymphatics,  and  the  fibrine,  entangling  the  white  corpuscles 
in  the  meshes  of  its  coagulum,  forms  a layer  of  “ coagulable  lymph,”  or 
plastic  exudation,  which  covers  the  injured  soft  parts  and  closes  the  intermus- 
cular spaces.  The  exudation  is  very  abundant  round  the  bone,  and  the  swollen 
and  infiltrated  periosteum,  fused  with  the  neighbouring  tissues,  soon  forms  a 
soft  mass  surrounding  the  broken  ends,  as  in  a simple  fracture.  Similar 
changes  occur  in  the  medulla.  Then  follows  the  formation  of  new  vessels  and 
the  development  of  granulation-tissue  ; the  wound  slowly  closes  up  from  the 
bottom,  the  broken  ends  becoming  gradually  completely  imbedded  in  the 
growing  granulation-tissue.  Finally,  ossification  takes  place.  This  commences 
in  contact  with  the  bone  on  each  side  in  the  granulation- tissue  at  the  point 
furthest  from  the  seat  of  fracture.  It  occurs  without  the  previous  formation 
of  cartilage,  even  in  the  lower  animals,  or  at  any  rate  with  the  development  of 
merely  a few  irregular  islets.  The  intercellular  substance  increases  in  quantity, 
the  cells  assume  the  angular  form  of  osteoblasts,  and  then  follows  the  deposit 
of  lime-salts  and  the  development  of  true  bone.  The  new  bone  gradually 
encroaches  on  the  granulation-tissue,  and  the  fractured  ends  are  surrounded  by 
it.  The  remaining  changes  are  the  same  as  those  in  a simple  fracture.  In 
cases  in  which  the  injury  has  been  more  severe  and  in  which  the  process  is 
complicated  by  the  presence  of  portions  of  muscle  which  have  been  either 
directly  killed  by  the  violence  which  caused  the  fracture,  or  have  perished  from 
the  combined  effects  of  the  injury  and  of  the  irritation  of  decomposing  dis- 
charges, or  by  loose  splinters,  the  process  of  union  cannot  take  place  till 
these  are  slowly  separated  by  ulceration  from  the  surrounding  living  parts  and 
are  thrown  off.  In  other  cases  in  which  the  denuded  ends  of  the  bones  perish, 
the  process  of  separation  may  not  be  complete  for  many  months  after  the 
mjury.  Under  these  circumstances  the  sequestra  may  be  surrounded  by  a 
mass  of  new  bone  uniting  the  upper  and  lower  fragments  and  perforated  bv 
openings  for  the  discharge  of  pus  from  the  granulations  lining  the  cavity  in 
winch  the  dead  bone  lies,  and  thus  a tolerably  firm  union  may  take  place  lone 
ie  ore  the  wound  has  healed.  This  process  necessarily,  in  the  great  majority 
of  cases,  occupies  a much  longer  time  than  that  which  is  required  for  the  union 
of  a simple  fracture  A considerable  proportion  of  all  compound  fractures, 
however,  undoubtedly  unite  without  the  occurrence  of  necrosis 

Question  of  Amputation.-As  compound  fracture  is  attended  not  only  by 
prospective  dangers,  but  also  by  serious  immediate  risk,  the  first  question  that 

Zerrr  s*  iv  i tMs  ^ is-  ^ *>» 

Mtat 11  7 t mad\t0(sl™  It  « Of  great  importance  to  settle 

Uh  as  httt  M ’ ’ amputation  be  determined  upon,  it  should  be  done 

» Jit rR  p0S8‘ ,le’  ther?  bem«  110  period  in  the  progress  of  the 
inM°eion,  ole  f ,°Pera*'on  08  tbe  four-and-twenty  horns.  Should  an 

wait  until  surmn^  f ma<^e  at  savin&  ^10  limb,  the  Surgeon  must 

subside  before  T'*1  10U  118  J-eeU  8Ct  an<^  ^lc  sePt,c  fever  is  beginning  to 
theoccurrenep  1 ^ ^ .then>  he  very  commonly  find  that 

operation  imnract^Tf  °.  L ,f  ^'use  inflammatory  affections  will  render  any 
compel  him  to  am,Cif.,fe  °a  tie  suPervcnfci°n  of  traumatic  gangrene  may 
pu  ate  in  the  most  unfavourable  circumstances.  At  a late 
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period  in  the  progress  of  the  case,  amputation  may  be  required,  in  order  to  rid 
the  patient  of  a suppurating  limb  that  is  exhausting  him  by  pi  of  use  discharge. 

It  is  true  that  primary  amputations  arc  very  commonly  fatal,  especially 
when  practised  near  the  trunk  ; yet  this  cannot  with  justice  be  uiged  as  an 
argument  against  their  performance,  as  recourse  should  never  be  had  to  primary 
amputation  except  in  cases  in  which  it  is  evident  that  the  patient’s  life  must 
in  all  probability  be  sacrificed  by  an  unsuccessful  attempt  to  save  the  limb. 
In  determining  the  cases  in  which  immediate  amputation  should  be  peifoimed, 
no  very  definite  rules  can  be  laid  down,  and  much  must  at  last  be  left  to  the 
individual  judgment  and  experience  of  the  Surgeon.  One  will  attempt  to 
save  a limb  which  another  condemns.  But,  in  coming  to  a conclusion  upon 
this  important  question,  he  must  bear  in  mind  that,  though  it  is  imperative  to 
do  everything  in  his  power  to  save  a limb,  yet  the  preservation  of  a patient  s 
life  is  the  main  point,  and  that  course  is  the  proper  one  which  oilers  the 
greatest  prospect  of  effecting  this.  A wise  conservatism  is  much  to  be  ap- 
plauded, but  decision  in  determining  the  expediency  of  amputation  is  equally 
characteristic  of  a good  Surgeon.  In  deciding  on  a question  of  such  vital 
moment  as  this,  he  must  consider  not  only  the  nature  and  extent  of  the 
fracture,  but  the  age,  constitution,  and  habits  of  the  patient : and  though 
he  may  be  guided  by  those  general  rules  which  have_  already  been  laid 
down  at  pp.  320  and  341,  when  treating  of  amputation  in  contused  wounds 
and  in  gun-shot  injuries,  yet  he  will  often  show  more  wisdom  and  a greater 
amount  of  skill,  in  departing  from  the  strict  letter  of  surgical  law,  and  in 
making  a successful  effort  to  save  a limb,  which,  by  adherence  to  surgical 
precepts,  would  be  condemned  ; or  in  attempting  to  preserve  the  patients  life, 
by  sacrificing  a limb  that  is  not  injured  to  a degree  that  would  usually  be 

considered  to  justify  amputation.  ...  , • h 

1.  Those  fractures  must  be  looked  upon  as  most  unfavourable  m which  the 

wound  is  the  consequence  of  the  violence  that  breaks  the  bone,  and,  m + :! 
there  is  much  Laceration  of,  and  Extravasation  into,  the  Soft  Parts; 

more  particularly  if  the  integuments  be  stripped  off,  portions  of  the  muscular 
bellies  protrude,  and  the  planes  of  areolar  tissue  between  the  great  muscles  of 
the  limb  be  torn  up  and  infiltrated  with  blood.  Injuries  of  this  description 
occurring  in  the  lower  extremity  always  require  amputation  The  danger 
the  patient  increases  not  only  in  proportion  to  the  amount  of  comminut  in  i 
the  bones  and  of  injury  to  the  soft  parts,  but  almost  m the  exa°t  r^aho  of  the 
proximity  of  the  injury  to  the  trunk.  Thus,  amputation  of  the  thigh  for  bad 
compound  fracture  of  the  leg,  though  a very  serious  operation,  “ 
successful ; but  when  the  femur  itself  is  badly  frac  ured  and  amputation  of  tlw 
thigh  high  up  is  required,  recovery  can  indeed  but  seldom  be  exPecte  ' 
bad  compound  fracture  of  the  thigh,  high  up,  may  be  looked  upon  a i ahnost 
a fatal  accident  (vide  pp.  105  and  344).  In  the  arm  such  accidents  am 
not  so  serious,  and  the  member  may  be  saved,  unless  the  bones  e gi  . 

Tile  complication  of  a compound  fracture  with  the  Wound  of  a large 
Joint  more  especially  if  there  to  crashing  or  splintering  of  the  bones  which 
enter  into  its  formation,  with  extensive  laceration  of  the  soft,  parts,  is 
the  most  serious  injuries  that  can  bo  inflicted  on  a limb  ; 
in  the  lower  extremity  of  an  adult,  is  a case  for  amputation  unless 
Sprint  that  is  damaged,  when  there  will  generally  be  so  much  injury  of  the 
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pelvic  bones  and  their  contained  viscera,  as  to  preclude  the  performance  of  any 
operation.  In  children  recovery  may  be  effected  in  cases  that  would  be  hope- 
less in  the  adult ; and  under  antiseptics  many  limbs,  m which  the  joints  are 
opened  by  fracture  of  contiguous  bones,  are  saved  that  were  formerly  doomed 
to  the  knife.  When  the  elbow-  or  the  shoulder- joint  is  the  seat  of  compound 
comminuted  fracture,  with  extensive  injury  of  the  soft  parts,  and  possibly  lace- 
ration of  contiguous  nerves  or  large  blood-vessels,  the  case  is  one  for  immediate 
amputation.  But,  if  the  injury  be  limited  to  the  bones,  the  soft  parts  being  m 
a favourable  state,  resection  of  the  articulation  may  advantageously  be  practised. 
This  operation  is  usually  a somewhat  irregular  proceeding,  being  conducted 
according  to  the  extent  of  the  wound,  and  consisting  rather  in  picking  out  the 
shattered  fragments  of  bones,  and  sawing  off  projecting  and  sharp-pointed 
fragments,  than  in  methodical  excision. 

A peculiar  accident  is  occasionally  met  with  in  young  people,  consisting  in  a 
fracture  of  one  of  the  long  bones  at  the  junction  of  the  shaft  and 
epiphysis,  and  the  protrusion  of  the  end  of  the  shaft  through  the  muscles 
and  integuments.  In  these  cases,  although  the  fracture  is  in  close  vicinity  to 
the  joint,  the  articulation  is  not  affected,  and  careful  examination  will  always 
prove  its  sound  condition.  Reduction  in  such  cases  is  difficult,  and  it  is 
usually  impossible  to  maintain  it  without  sawing  off  the  projecting  end  of  the 
shaft.  This  is  easily  done,  and  union  takes  place  readily  between  the  epiphysis 
and  the  remainder  of  the  shaft.  In  two  instances  in  which  I have  had  to  do 
this  in  lads,  one  near  the  shoulder,  the  other  near  the  ankle,  an  excellent 
result  without  impairment  of  freedom  of  action  in  the  joint  followed  the 
• operation. 

3.  Wien  one  of  the  larger  Arteries  of  tlie  Limb  has  been  wounded  by 

the  violence  that  occasions  the  fracture,  or  has  been  lacerated  by  the  broken 
bone  itself,  there  may  be  copious  arterial  haemorrhage  externally,  as  well  as 
extravasation  into  the  general  areolar  tissue  of  the  limb.  These  cases  most 
commonly  require  immediate  amputation.  Whilst  the  patient  is  being 
examined,  and  preparation  made  for  the  operation,  dangerous  effusion  of 
blood  must  be  prevented  by  the  application  of  a tourniquet.  For  waut  of 
this  simple  precaution,  I have  seen  very  large  and  even  fatal  quantities  of 
blood  gradually  lost,  by  being  allowed  slowly  to  trickle  from  the  wound. 

In  these  cases  it  has  been  proposed,  by  some  Surgeons  of  great  eminence,  to 
enlarge  the  wound  in  the  limb,  or  to  make  an  incision  down  to  the  fracture, 
and  attempt  to  tie  the  artery  where  it  has  been  injured.  It  is  easy  to  give, 
but  difficult  to  carry  out,  such  precepts.  In  most  cases  they  are  scarcely 
practicable,  as  the  Surgeon  would  have  to  grope  in  the  midst  of  bleeding  and 
infiltrated  tissues,  and  would  experience  the  greatest  possible  difficulty  iu 
finding  the  wounded  vessel,  after  a search  which  would  materially  tend  to 
increase  the  disorganization  of  the  limb.  Even  after  the  amputation  of  a limb 
in  this  condition,  it  is  often  by  no  means  easy  on  dissection  to  find  the  artery 
that  has  poured  out  blood  ; and  how  much  more  difficult  must  it  be  to  search 
for  it  successfully  during  life  ! 

ffhe  ligature  of  the  artery  at  a higher  point  of  the  limb  does  not  holdout 
much  prospect  of  success,  for  the  same  reasons  that  render  its  performance 
inadmissible  in  ordinary  wounds  of  arteries  (p.  431).  This  operation  has 
succeeded  in  restraining  haemorrhage  or  in  curing  diffused  traumatic  aneurism 
in  simple  fractures.  But  I know  of  no  case  in  which  it  has  been  successful  in 
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the  permanent  arrest  of  primary  haemorrhage  in  a compound  fracture.  If, 
then,  proper  means  directed  to  the  wound,  such  as  position,  pressure,  or  perhaps 
the  attempt  at  ligature  if  the  artery  can  be  easily  reached,  be  not  successful, 
no  course  is  left  to  the  Surgeon  but  to  amputate  the  limb  without  delay. 
This  is  more  especially  the  case  if  it  be  the  lower  extremity  that  is  injured  : in 
the  arm,  there  is  a better  prospect  of  our  being  aide  to  arrest  the  bleeding 
without  having  recourse  to  this  extreme  measure.  Secondary  haemorrhage 
occurring  in  the  course  of  treatment  of  a compound  fracture  of  the  lower 
extremity  is  far  less  serious  than  primary.  It  has  been  arrested  by  pressure 
and  bandaging,  and  in  many  cases  by  ligature  of  the  superficial  femoral. 
Amputation,  therefore,  may  be  delayed  in  these  cases  until  after  the  con- 
secutive employment  and  failure  of  these  two  methods. 

4.  Comminution  or  Splintering  of  the  Broken  Bone  is  always  a serious 
complication  of  a compound  fracture.  Here  the  case  is  very  different  from 
what  occurs  in  similar  circumstances  in  a simple  fracture.  Extensive  suppura- 
tion will  set  in  : the  splinters,  if  completely  or  nearly  detached,  will  lose  then- 
vitality,  and  not  only  produce  all  the  irritation  that  would  result  from  the 
inclusion  of  rough  and  pointed  foreign  bodies  in  the  interior  of  a limb,  but,  if 
numerous,  will,  on  their  removal  or  separation,  leave  the  member  shortened 
and  permanently  deformed.  The  treatment  of  such  cases  will  depend  on  the 
seat  of  the  injury,  and  the  extent  of  the  comminution.  Compound  and  com- 
minuted fractures  of  the  femur,  may,  except  when  occurring  in  the  upper  third, 
generally  be  looked  upon  as  cases  for  immediate  amputation  {vide  p.  344)  ; the 
only  other  exceptions  being  when  the  comminution  is  trifling,  the  splinters  large, 
and  lying  in  the  axis  of  the  bone,  and  the  subject  young.  In  the  arm,  fore- 
arm, and  hand,  and  in  the  leg,  provided  the  knee  and  ankle-joints  be  not 
involved,  much  may  be  done  in  the  way  of  removing  splinters  of  detached  bone, 
and  sawing  off  smoothly  the  rugged  ends  of  the  fixed  fragments.  The  larger 
attached  and  “ secondary  ” pieces  should  be  left,  as  they  will  throw  out  callus, 
and  become  buttresses  of  support  to  the  broken  bone  {vide  p.  510).  If  a con- 
siderable quantity  of  splintered  bone  have  been  extracted  from  a limb,  care 
must  be  taken  that  in  putting  up  the  fracture  too  complete  extension  is  not 
maintained,  lest  a gap  be  left,  which  cannot  be  filled  up  by  new  bone,  and  a 
weakened  limb  result.  It  is  better  to  place  the  bones  in  proper  apposition,  and 
to  let  the  patient  recover  with  a shortened  but  strong  and  otherwise  useful  limb. 

5.  The  complication  of  a bad  Compound  Fracture  requiring  Amputation 
low  down  in  a Limb,  with  a simple  Fracture  high  up.  is  a serious  one. 
The  question  that  will  here  arise  is  : Should  the  amputation  be  performed 
above  the  compound  and  below  the  simple  fracture,  or  above  both  ? The 
answer  to  this  must  depend  on  the  condition  of  the  limb  between  the  fractures. 
Suppose  that  there  be  a badly  comminuted  and  compound  fracture  of  the  lower 
third  of  the  leg,  with  a simple  fracture  of  the  middle  of  the  thigh  ; or  a crush 
of  the  hand  or  fore-arm,  with  simple  fracture  of  the  middle  ot  the  humerus  : 
how  should  the  Surgeon  act  ? It  appears  to  me  that  the  proper  coui-se  to  adopt 
in  such  a case  as  this,  would  mainly  depend  on  the  conditions  of  the  inter- 
mediate soft  parts.  If  these  be  sound,  free  from  extravasation,  not  contused 
or  lacerated,  the  limb  may  with  safety  be  removed  just  above  the  lower  fracture, 
the  upper  fracture  being  treated  on  ordinary  principles.  But  it  there  be  exten- 
sive bruising  of  the  limb  with  ecchymosis  or  deep  extravasation  between  the 
fractures,  then  it  would  clearly  be  useless  to  amputate  low  down,  as  not  only 
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would  the  Stump  have  to  be  formed  of  severely  injured  ^ se^c 

inflammation  set  in  at  the  seat  of  operation,  it  would  speec  y p 1 
to  the  higher  fracture,  converting  it  into  a compound  one  °±  J orse  hind. 

In  such  cases,  therefore,  where  there  is  extensive  disorganization  oi  he  inte 
vening  soft  parts,  it  appears  to  me  that  the  proper  course  lor  the ‘ Snx*eon 
pursue  is  to  remove  the  limb  at  or  above  the  line  of  the  higher  *ac^ 

G.  The  complication  of  a Dislocation  high  up  with  a had  Compound 
Fracture  low  down,  as  when  the  shoulder  is  dislocated,  and  the  hand  is 
crushed  is  not  so  serious  ; the  dislocation  having  been  reduced,  the  limb  may 
be  amputated  low  down  with  safety.  This  practice  I had  occasion  to  adopt 

who  met  with  a bad  crush  of  the  hand  and 


some  years  since  m a young  man 


fore-arm,  with  dislocation  of  the  humerus  into  the  axilla,  in  consequence  of  the 
limb  having  become  entangled  in  machinery.  If,  however,  the  compound 
fracture,  unattended  by  any  of  the  complications  that  have  just  been  mentioned, 
occur  in  a young  or  otherwise  healthy  subject,  we  must,  of  course,  attempt  to 
save  the  limb,  and  shall  generally  succeed  in  doing  so. 

In  some  cases  in  which  there  is  great  doubt  as  to  the  possibility  of  saving 
the  limb,  especially  in  compound  fractures  of  the  upper  limb  and  foot,  the 
injured  part  may  be  dressed  antiseptically,  and  amputation,  if  necessaiy,  pel- 
formed  at  a later  period.  The  entire  exclusion  of  putrefaction  will  prevent 
the  septic  fever,  the  spreading  inflammation,  and  the  dangers  of  general  in- 
fection, which  in  former  times  made  it  safer  to  perform  a primary  amputation 
in  all  cases  in  which  the  prospects  of  recovery  without  were  very  doubtful. 

Treatment  of  Compound  Fracture. — In  the  management  of  a compound 
fracture,  more  especially  of  the  lower  extremity,  special  apparatus,  such  as 
MTntyre’s,  Liston’s,  or  the  bracket-splints,  double  inclined  planes,  swing-boxes, 
and  fracture-beds,  are  often  necessary,  in  order  to  obtain  access  to  the  Avound, 
so  as  to  dress  it  properly,  and  to  place  the  limb  in  the  best  position  for  union. 
In  many  cases  the  starched  or  plaster-bandage  may  very  advantageously  be 
used  ; but  it  requires  caution,  as  swelling  and  consequent  strangulation  of  the 
limb  may  take  place  under  it. 

There  are  several  points  that  require  special  attention.  These  are  : 1,  the 
Reduction  and  the  Management  of  any  Protruding  Bone  ; 2,  the  Management 
of  Splinters  ; 3,  the  Treatment  of  Oozing  of  Blood ; 4,  the  Treatment  of  the 
Wound.  Together  these  make  up  the  whole  treatment  of  these  injuries,  in 
cases  in  which  the  limb  admits  of  being  saved. 

1.  The  Reduction  of  compound  fractures  must  be  accomplished  Avith 
the  same  care  and  gentleness  as  that  of  simple  ones.  In  the  majority 
of  cases,  no  great  difficulty  is  experienced  ; and  after  reduction,  the  limb 
should  be  placed  on  a well-padded  splint,  properly  protected  in  the  neigh- 
bourhood of  the  Avound  Avith  oiled  silk,  so  as  to  prevent  soiling  of  the  pads 
by  blood  and  discharge.  In  some  cases,  hoAvever,  considerable  difficulty 
arises  in  the  reduction,  from  the  protrusion  of  one  of  the  broken  fragments 
which  has  been  driven  through  the  skin,  at  the  time  of  the  accident,  or  by 
careless  handling  of  the  limb  in  carrying  the  patient,  or  else  by  the  muscular 
contractions  dragging  the  lower  fragment  forcibly  upwards,  and  thus  causing 
perforation  of  the  integument.  The  protruded  bone,  after  being  carefully 
cleaned  Avith  some  antiseptic  solution,  must,  if  possible,  bo  gently  replaced,  by 
relaxing  the  muscles  of  the  limb,  and  then  bringing  the  soft  parts  over  it. 
Sometimes,  however,  it  is  so  tightly  embraced  by  the  skin,  Avhich  appears  to  be 
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doubled  in  underneath,  that  enlargement  of  the  wound  becomes  necessary 
before  it  can  be  replaced.  In  other  cases,  again,  reduction  cannot  be  effected 
or  maintained,  unless  the  sharp  and  projecting  point  of  bone  be  sawn  off. 
This  is  best  done  with  an  ordinary  amputating  saw,  the  neighbouring  soft 
parts  being  protected  with  a split  card  ; or  else  by  passing  the  blade  of  a 
Butcher’s  saw  under  the  bone  and  cutting  upwards.  The  limb,  as  I have 
found  in  several  cases  in  which  it  has  been  necessary  to  have  recourse  to  this 
procedure,  is  not  ultimately  -weakened  nor,  necessarily,  shortened  by  it. 

2.  In  the  Management  of  Splinters  the  Surgeon  will  be  guided  by  the 
circumstances.  If  the  splinter  be  completely  loose  and  small  it  is  always 
better  removed.  If  it  be  very  large,  two  inches  or  more  in  length,  forming  in 
fact  rather  a fragment  of  the  bone  than  a splinter,  it  may  be  left,  even  when 
completely  loose.  If  a splinter  is  still  attached  by  periosteum  it  may  usually 
be  safely  left,  even  when  small. 

3.  Treatment  of  Oozing  of  Elood. — In  cases  in  which  there  is  evidently 
no  important  vessel  wounded,  blood  often  continues  to  ooze  slowly  from  the 
wound,  and  it  becomes  a question  whether  anything  should  be  done  to  arrest 
it.  The  only  means  at  our  command  are  elevation  of  the  limb,  cold,  and 
pressure.  The  two  former  of  these  may  be  resorted  to  whenever  the  oozing 
may  seem  sufficient  to  render  it  necessary,  but  pressure  should  be  avoided  if 
possible.  The  blood  is  coming  in  all  probability  from  the  deep  parts,  very 
often  from  the  bone  itself;  pressure,  therefore,  cannot  be  applied  to  the 
bleeding  surface.  If  applied  externally  it  merely  causes  the  intermuscular 
spaces  and  the  cavity  of  the  wound  to  be  distended  with  blood,  and  should 
decomposition  follow  the  consequences  are  most  serious.  The  oozing  will 
always  stop  by  itself  after  a few  hoims,  and  if  the  patient  should  lose  a few 
ounces  of  blood  in  that  way  it  is  better  than  having  the  same  quantity 
extravasated  into  the  limb. 

4.  The  Treatment  of  the  Wound. — After  the  reduction,  the  great 
object  is,  if  possible,  to  convert  the  compound  into  a simple  fracture  by  the 
closure  of  the  external  wound.  If  this  can  be  accomplished,  the  danger 
and  delays  of  suppuration  are  avoided.  The  chance  of  successfully  closing 
the  wound  in  the  soft  parts  will  depend  upon  the  size  of  the  wound  and 
whether  it  has  been  made  by  transfixion  of  the  skin  by  the  sharp  angular 
fragment,  or  by  the  direct  violence  which  has  occasioned  the  fracture.  If  the 
wound  be  small,  clean  cut,  and  occasioned  by  the  protrusion  of  the  fragment 
rather  than  by  the  direct  violence  which  occasioned  the  fracture,  we  may  hope 
to  succeed  in  our  object  by  following  Sir  A.  Cooper’s  recommendation  of 
applying  to  it  a piece  of  lint  soaked  in  blood,  or,  what  is  better,  saturated 
with  collodion  or  with  tincture  of  benzoin,  and  thus  obtaining  union  under  a 
scab.  The  dressing  should  be  left  undisturbed  until  it  loosens  of  itself,  at  the 
end  of  a week  or  two,  when  the  wound  will  probably  be  found  to  be  closed. 
If,  however,  the  patient  after  a few  days  begin  to  complain  of  pain,  if  the 
temperature  rise  and  the  leg  become  red,  hot  and  swollen,  the  crust  must  Ire 
at  once  removed ; and  if  pus  flow  from  beneath  it,  it  is  safer  at  once  to  enlarge 

the  wound  freely.  , . . 

Supposing  the  case  to  be  one  in  which  from  the  size  of  the  uound,  or  th 

amount  of  swelling,  it  is  evidently  impossible  to  hope  to  close  the  wound  ry 
scabbing,  the  Surgeon  must  then  be  guided  by  the  same  principles  as  m 
the  treatment  of  any  other  open  wound.  The  objects  in  view  are,  1. 
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clean  the  wound  thoroughly  ; 2.  To  provide  good  drainage  ; 8.  To  prevent 
decomposition  of  the  discharges  and  infection  of  the  wound;  and  4.  lo 

maintain  perfect  rest.  , . „ 

Cleaning  the  Wound.— It  is  better  in  all  cases,  whatever  mode  of  messing 

it  is  intended  to  adopt,  to  syringe  the  wound  out  with  some  antiseptic  solu- 
tion as  by  this  means  any  dirt  which  may  have  been  forced  into  the  wound  at 
the  time  of  the  accident,  or  have  adhered  to  the  bone  if  it  have  been  pro- 
truded, may  be  washed  out.  The  best  solutions  are  carbolic  acid  and  water 
(l  to  20)  ; tincture  of  iodine  and  water  (1  to  80)  : or  chloride  of  zinc  (20grs. 
to  an  ounce).  The  skin  round  the  wound  may  also  be  cleaned  with  the  same 
solution.  It  is  better,  however,  not  to  wash  it  at  all,  but  to  wipe  the  surface 
clean  with  dry  rag  or  cotton-wool,  rather  than  to  use  common  unpurified 
water.  In  syringing  out  the  wound,  a glass  syringe  with  a piece  of  stiff 
india-rubber  tubing  on  the  nozzle  should  be  used.  This  will  penetrate  all 
parts  of  the  wound  and  yet  is  not  rigid  enough  to  force  its  way  amongst 
sound  tissues.  The  lotion  must  be  allowed  to  flow  out  freely,  so  as  to  avoid 
injecting  the  surrounding  lymph-spaces.  Having  cleaned  the  wound 
thoroughly,  provision  must  be  made  for  efficient  drainage.  In  many  cases  the 
wound  is  large  enough  to  allow  of  perfect  drainage  ; if  it  should  not  be  so,  it 
may  be  enlarged,  but  it  is  scarcely  ever  justifiable,  however  large  the  wound 
may  be,  to  insert  stitches.  If  the  skin  is  much  undermined  a counter-opening 
may  often  be  made  with  advantage,  and  a drainage-tube  inserted.  The 
prevention  of  decomposition  of  the  discharges  and  infection  of  the  ivound  is  carried 
out  by  one  of  the  methods  of  dressing  already  described  in  the  Chapter  on 
Wounds.  Amongst  these  the  carbolic-gauze-dressing  will  be  found  one  of  the 
most  certain  and  most  successful,  and  a few  points  require  notice  with  regard 
to  its  application  to  compound  fractures.  In  many  compound  fractures  the 
air  gets  sucked  in  by  the  movements  of  the  limb,  and  can  be  felt  crepitating 
in  the  subcutaneous  tissue  for  some  distance  on  each  side  of  the  wound. 
In  these  cases  it  is  not  necessary  to  force  the  solution  as  far  as  the  air 
has  gone,  as  it  seems  to  deposit  its  dust  close  to  the  wound,  where  it  can 
be  reached  easily  by  the  disinfectant.  If  the  wound  is  many  hours  old  or 
very  dirty,  it  is  well  to  put  into  it  some  iodoform  in  crystal  to  ensure  a more 
permanent  disinfecting  action.  In  applying  the  dressing  care  must  be  taken  in 
wrapping  it  round  the  limb  to  see  that  it  is  so  arranged  that  it  can  be  opened 
when  it  requires  changing,  while  the  limb  is  lying  well  supported  and  in  a com- 
fortable position.  Thus  in  the  case  of  a fracture  of  the  leg  treated  by  Cline’s 
lateral  splints,  the  edge  of  the  dressing  should  be  under  the  internal  splint  so 
that  it  can  be  opened  without  disturbing  the  fracture  while  the  leg  lies  on  the 
outer  splint.  The  dressings  must  be  held  in  position  by  the  splints  ; no 
bandage  must  be  put  on  under  the  splints,  as  it  is  impossible  to  do  this  with- 
out disturbing  the  ends  of  the  bone.  The  dressing  must,  in  ordinary  cases, 
be  changed  at  the  end  of  the  first  twenty-four  hours.  It  will  be  found  to  be 
soaked  in  an  abundant  red  serous  discharge  ; the  wound  will  be  completely 
filled  by  a smooth  layer  of  blood-clot,  level  with  the  skin,  which  must  on  no 
account  be  disturbed.  It  must  be  covered  immediately  with  a fresh  piece  of 
protective,”  and  a double  layer  of  wet  gauze  and  the  dressing  reapplied. 
After  this  it  is  not  necessary  to  dress  the  wound  till  the  discharge  shows  at 
the  edge  of  the  dressing.  If  all  goes  well  the  blood-clot  remains  unchanged, 
or  at  most  becomes  grey  on  the  surface  until,  after  a variable  period,  from 
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two  to  three  weeks,  it  will  be  found  to  have  been  completely  replaced  by 
granulation-tissue,  which  has  gradually  grown  up  from  beneath  and  absorbed  1 
it.  There  is  no  reason  to  believe  that  the  clot  itself  becomes  organized.  If 
the  wound  be  very  small  and  the  fracture  unaccompanied  by  much  injury  to 
the  soft  parts,  it  frequently  happens  that  the  dressing  can  be  left  unchanged 
for  two  weeks  or  more,  when  the  wound  will  be  found  to  have  healed  as  if 
under  a scab.  In  carrying  out  the  antiseptic  treatment  by  the  carbolic-gauze- 
dressing, the  spray  will  be  found  to  give  additional  security,  but  it  is  the  least 
essential  part  of  the  treatment.  Unskilful  dressing  will,  however,  undo  half  the 
good  done  by  the  prevention  of  decomposition  ; the  superficial  clot  is  broken 
down,  the  growing  granulation-tissue  torn,  and  suppuration  frequently  follows 
from  rough  handling  during  the  time  the  dressing  is  being  changed.  I he 
results  of  this  treatment  of  compound  fractures  have  been  very  satisfactory. 

The  dry  antiseptic  dressings,  as  iodoform-wool,  salicylic  wool,  and  salicylic 
silk,  have  also  given  excellent  results  ; as  also  has  the  terebene-and-oil-diessing. 
These,  as  they  do  not  require  changing  so  frequently,  give  more  perfect  rest 
than  the  antiseptic  gauze-dressing  ; but  they  are  not  as  certain  in  the  preven- 
tion of  decomposition. 

If,  as  must  frequently  happen,  the  necessary  materials  are  not  at  hand  for 
a genuine  antiseptic  dressing,  the  wound  must  be  treated  by  strict  attention 
to  cleanliness,  rest,  and  drainage.  Antiseptic  lotions  may  be  used,  and  the 
wound  be  left  as  open  as  possible  for  the  exit  of  discharges.  If  these  be 
retained  in  the  limb  by  the  external  wound  being  kept  closed  by  the  dressing, 
deep  infiltration  of  the  areolar  inter-muscular  planes  will  ensue,  with  much 
tension  and  diffuse  suppuration  accompanied  by  severe  constitutional  disturb- 
ance, and  followed  probably  by  pyaemia.  It  is,  I believe,  in  consequence  of 
the  free  vent  thus  afforded  to  the  discharges,  and  of  their  retention  being 
avoided,  that  many  of  the  worst-looking  cases  of  compound  fracture,  especially 
of  the  leg — those  in  which  there  has  been  extensive  sloughing  of  the  soft 
parts  around  the  wound,  with  exposure  of  the  fractured  fragments— eventually 
do  the  best.  The  danger  in  such  cases  is  a remote  one,  from  hectic  and 
exhaustion  ; not  an  immediate  and  grave  one,  from  septic  absorption,  resulting 


from  the  infiltration  of  the  limb. 

If  the  antiseptic  treatment  fail  or  cannot  be  made  use  of,  and  suppuration 
takes  place,  with  decomposition  of  the  discharges,  an  endeavour  must  be  made 
to  moderate  the  inflammation  and  lessen  the  constitutional  disturbance.  11ns 
is  best  effected  by  fixing  the  limb  on  a splint  in  such  a way  that,  althoug 
the  wound  can  be  cleaned  and  attended  to,  the  apparatus  shall  be  fete  undis- 
turbed and  untouched  as  long  as  possible.  The  great  art  in  the  successful 
treatment  of  a compound  fracture  under  these  circumstances  consists  m not 
disturbing  the  limb  ; for  days  or  even  weeks  it  may  sometimes  advantageous  y 
be  left  without  interference  when  once  it  has  been  carefully  put  up.  Should  muc 
swelling  take  place,  and  the  wound  become  inflamed  and  sloug  y,  an  s lou 
much  inflammation  be  set  up  in  the  limb,  this  may  be  moderated  >)  t ie  app  i 
cation  of  warm  antiseptic  applications,  the  best  when  available  icing  oiacic 
acid  lint  moistened  in  warm  water.  The  part  should  be  elevated  and  but 
lightly  covered,  the  bed-clothes  being  well  raised  by  means  of  a cm  e,  so* 
not  to  press  on  the  limb ; care  being  taken,  at  the  same  time,  that  the  an  ^ 
be  applied  very  loosely,  merely  with  a sufficient  degree  oi  force  to > i . 
limb  upon  the  splint,  as  inflammatory  infiltration,  that  might  iapu  . 
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strangulation  of  the  part,  is  apt  to  ensue.  The  constitutional  irritation  must 

! he  subdued  by  the  administration  of  opiates,  together  with  an  apeiient ; and 
these  medicines  must  be  repeated  from  time  to  time  during  the  first  few  days. 
Moderate  and  cooling  regimen  must  be  employed,  and  the  patient  be  disturbed 
i as  little  as  possible.  In  many  cases,  if  the  patient  be  addicted  to  drinking, 
8|  the  constitutional  disturbance  soon  assumes  the  irritative  form  : in  these  cir- 
cumstances, it  is  of  great  moment  that  support,  and  even  stimulants,  be  freely 
o-iven  : they  must  be  allowed  from  the  very  first,  and  increased  in  proportion 
to  the  depression  of  the  patient’s  strength,  or  as  symptoms  of  nervous  irritation 
come  on. 

If  there  be  much  extravasation  of  blood  into  the  soft  parts,  and  bruising, 
great  tension  of  the  limb,  followed  by  unhealthy  suppuration  and  sloughing, 
will  take  place  in  the  neighbourhood  of  the  wound  ; free  incisions  are  then 
required  to  remove  the  tension  and  strangulation  of  the  tissues,  and,  by 
letting  out  the  decomposing  blood  and  pus,  to  lessen  the  risk  of  the  occurrence 
of  gangrene,  and  diminish  the  fever  resulting  from  the  absorption  of  the 
products  of  putrefaction.  It  is  in  these  cases  that  much  injury  results  from 
blindly  following  as  a routine-practice  in  all  cases  indiscriminately,  the  treat- 
ment which  is  undoubtedly  of  the  highest  value  in  some ; viz.,  that  of  keeping 
over  the  wound,  with  a view  to  closure  by  the  first  intention,  any  impervious 
dressing,  whether  antiseptic,  plasters,  or  a pad  of  lint  soaked  in  blood,  that 
has  become  hard  and  impermeable.  The  natural  vent  to  the  discharge 
through  the  external  opening  being  interfered  with,  deep  infiltration  takes 
place  through  the  areolar  planes  of  the  limb,  and  the  most  extensive  local  mis- 
chief may  result,  pyaemia  being  almost  certain  to  ensue.  As  soon  as  suppura- 
tion is  fairly  established,  fomentations  of  boracic  lint  or  thick  moist  oakum- 
dressing should  be  applied,  and  the  wound  may  be  sprinkled  with  iodoform ; 
the  burrowing  of  matter  must  be  prevented  by  making  counter-openings  where 
necessary,  and  by  attention  to  the  position  of  the  limb.  The  wound  must  be 
frequently  syringed  with  carbolic-acid- lotion,  Condy’s  fluid,  or  some  other  anti- 
septic. The  fracture-apparatus  must  be  kept  scrupulously  clean,  especially  in 
summer  ; the  bandages  changed  as  often  as  soiled,  and  the  pads  well  protected 
with  oiled  silk.  During  this  period  various  complications,  such  as  septicsemia, 
pyaemia,  erysipelas,  inflammation  of  the  lymphatics  and  veins,  and  septic  pneu- 
monia, are  apt  to  occur,  requiring  special  consideration  and  treatment  ; so 
also,  if  the  discharge  be  abundant,  hectic,  with  its  sweats,  and  gastro-intestinal 
irritation  may  come  on,  requiring  full  support  of  the  powers  of  the  system, 
and  the  administration  of  the  mineral  acids  and  other  remedies,  according  to 
circumstances.  As  the  confinement  to  bed  is  necessarily  very  prolonged  in 
these  cases,  often  extending  through  many  weeks  and  months,  the  state  of  the 
patient’s  back  should  be  attended  to,  and  he  should  early  be  placed  upon  a 
water-cushion,  or  hydrostatic  bed,  lest  sores  supervene.  As  the  wound  gradually 
heals  it  may  be  dressed  with  some  stimulating  lotion  as  the  red  or  blue  wash. 
Ihe  bone  will  often  be  observed  lying  white  and  bare,  bathed  in  pus,  at  the 
10  om  of  the  wound.  But  even  in  this  apparently  unfavourable  condition  it 
may  lecovci,  granulations  gradually  springing  up  on  its  surface  and  covering 
in  , m other  cases,  necrosis  to  a greater  or  less  extent  takes  place,  and 
pei  ec  consolidation  does  not  occur  until  the  bone  has  separated.  Curling 
as  s own  that  those  portions  of  necrosed  bone  which  arc  connected  with  the 
ver  iagment  are  slowest  in  detaching  themselves.  In  some  instances  a 
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large  quantity  of  provisional  callus  is  thrown  out,  in  which  the  necrosed  bone 
is  implicated  ; and  then  the  process  of  separation  becomes  extremely  tedious  ' 
and  protracted,  and  amputation  may  not  uncommonly  become  necessary,  from 
the  powers  of  the  patient  being  unable  to  bear  up  in  so  prolonged  a struggle. 
So  soon  as  some  consolidation  has  taken  place,  the  limb  should  be  firmly  put 
up  in  gutta-percha  or  leather  splints,  with  a starched  or  plaster-bandage,  so  as 
to  enable  the  patient  to  be  taken  out  of  bed,  to  change  the  air  of  his  room, 
and  thus  to  keep  up  his  general  health.  In  fitting  these  splints,  care  must  be 
taken  to  make  an  aperture  opposite  the  wound,  through  which  it  may  be 
dressed  (Fig.  178). 

Neudorfer  has  introduced  a dry  plaster-of -Paris  dressing  for  compound  frac- 
tures, especially  those  produced  by  gun-shot,  and  indeed,  for  all  attended  by 
excessive  suppuration.  From  this  means  he  derived  the  best  possible  results 
in  the  German  wars  of  1864  and  1866.  His  method  is  as  follows.  Beneath 
the  seat  of  injury  he  places  eight  layers  of  linen  cloth,  and  on  this  several 
pounds  of  dry  gypsum  are  poured,  so  that  it  lies  under  and  around  the 
fracture  until  there  is  a wall  heaped  up  on  each  side  of  the  wound,  which 
is  also  covered  in.  The  linen  cloths  are  then  brought  over  like  a many- 
tailed bandage,  and  the  whole  is  tied  up  by  short  lengths  of  bandage.  As  the 
plaster  becomes  impregnated  with  pus,  it  is  scraped  off,  but  the  wound  is  on  no 
account  to  be  meddled  with  ; new  plaster  is  applied  where  the  old,  which  has 
become  pasty,  has  been  removed.  Neudorfer  states  that,  when  compound 
fracture  has  been  treated  by  the  fixed  plaster-bandage,  this  should  be  generally 
removed  at  the  end  of  fourteen  days  ; after  this  the  dry  method,  as  aboie 
described,  may  be  applied,  and  no  splint  or  other  extending  or  containing 
apparatus  is  required.  It  may  be  observed  that,  as  plaster  of  Paris  does  not 
“set”  with  albuminous  fluids,  it  is  not  hardened  by  the  pus,  but  merely 
absorbs  it,  becoming  pasty. 

The  time  required  for  the  proper  consolidation  of  a compound  fracture  varies 
greatly,  according  to  the  amount  of  injury  done  to  the  bones  and  soft  parts, 
and  the  age  and  constitution  of  the  patient.  In  the  most  favourable  circum- 
stances, it  requires  double  or  treble  the  time  that  is  necessary  for  the  union  of 
a simple  fracture.  Much  stiffness  of  the  limb  from  rigidity  of  the  muscles  and 
tendons  will  continue  for  a considerable  length  of  time  ; this  may  gradually  lie 


removed  by  frictions  and  douches. 

Secondary  Amputation  may  become  necessary  from  the  occurrence  of 
traumatic  gangrene,  and  then  it  must  be  done  in  accordance  with  the  prin- 
ciples already  laid  down  when  speaking  of  that  operation  ; but  more  frequently 
it  is  required  from  failure  of  the  powers  of  the  patient  in  consequence  of  septic 
fever,  induced  by  absorption  of  the  products  of  putrefaction  from  the  wound 
and  the  infiltrated  parts  around,  or  by  hectic  resulting  from  chronic  septic 
suppuration  and  slow  necrosis  of  the  bones.  In  . these  circumstances,  n 
removing  the  source  of  the  mischief  in  time  and  seizing  an  interval  w hen  ic 
fever  is  at  its  lowest  point,  the  patient’s  life  will  in  all  probability  be  preserve  , 
the  results  of  secondary  amputation  for  compound  fracture  in  these  conditions 
bcitm  by  no  means  unfavourable.  Indeed  it  is  remarkable  to  see  how  spec  i y 
the  constitutional  symptoms  subside  after  the  removal  of  the  source  om 
which  the  absorption  of  septic  matter  is  taking  place  ; the  patient  often  s 1 - 
ing  well  and  taking  his  food  with  appetite  the  day  after  the  operation. 

The  proper  period  to  seize  for  the  performance  of  secondary  amputat 
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■ the  earlier  stages  of  the  injury  is  often  a most  critical  point.  As  a rule  it  may 
be  stated  that,  if  the  limb  be  not  removed  during  the  first  twenty-four  hours, 
jii  eight  or  ten  days  must  be  allowed  to  elapse  before  the  operation  is  done  ; as 
: during  that  time  the  patient  is  suffering  acutely  from  the  early  septic  fever, 

1 and  operations  during  this  stage  are  notoriously  fatal.  But  when  granulations 
j begin  to  spring  up  in  the  wound  and  oppose  a barrier  to  the  further  absorption 
of 'septic  matter,  the  fever  subsides,  and  the  limb  may  be  removed  with  the 
best  prospect  of  success.  The  thermometer  is  the  great  guide  ; as  soon  as  it 
has  decidedly  fallen  from  the  high  septic  fever  point  of  about  104°  F.  to  105°  F. 
to  about  100°  F.  or  lower,  the  operation  may  be  safely  undertaken.  Should  it 
appear,  however,  that  the  patient  is  becoming  rapidly  exhausted,  and  will 
hardly*  survive  to  the  desired  time,  amputation  may  be  performed  as  a last 
chance  during  the  period  of  septic  fever.  In  these  circumstances,  however, 
the  operation  is  seldom  successful ; the  stump  becomes  sloughy,  diffuse  in- 
flammation comes  on,  septicaemia  or  pyaemia  may  set  in,  and  the  patient 
speedily  dies.  In  other  cases,  after  the  first  fall  of  the  temperature,  it  may 
frequently  rise  again  from  the  formation  of  abscesses  in  the  neighbourhood  of 
the  necrosed  bone,  or  from  burrowing  of  pus  amongst  the  muscles ; or  the 
i patient  may  gradually  be  worn  out  by  the  profuse  discharge.  I11  these  cases 
> the  patient’s  power  must  not  be  allowed  to  sink  to  the  last  ebb  before  amputa- 
tion is  performed  ; as  then  the  shock  may  destroy  life,  or,  if  he  survive,  the 
immediate  effect  of  the  operation  in  his  weakened  state  predisposes  him  to  be 
attacked  by  the  various  infective  processes  to  which  wounds  are  liable.  Much 
as  “conservative”  surgery  is  to  be  be  admired  and  cultivated,  and  hasty  or 
unnecessary  operation  to  be  deprecated,  I cannot  but  think  that  the  life  of  the 
patient  is  occasionally  jeopardized,  and  even  lost,  by  disinclination  on  the  part 
of  the  Surgeon  to  operate  sufficiently  early  in  cases  of  compound  fracture,  and 
by  too  prolonged  attempts  at  saving  the  injured  limb. 

The  success  of  the  operation  will  in  a great  measure  depend  upon  the  after- 
treatment.  Large  quantities  of  stimulants  and  support  are  often  required  in 
London  practice  to  prevent  the  patient  from  sinking.  I have  frequently  given 
with  the  best  results,  eight  or  ten  ounces  of  brandy,  twelve  or  sixteen  of  port 
wine,  or  two  or  three  pints  of  porter,  in  the  twenty-four  hours  after  these 
operations,  with  beef-tea,  arrow-root,  or  meat,  if  the  patient  would  take  it,  and 
have  found  it  absolutely  necessary  to  do  so  to  obviate  death  from  exhaustion. 

At  a later  period,  when,  some  weeks  or  months  having  elapsed,  the  fracture 
has  not  united,  the  bones  are  necrosing,  and  the  patient  is  being  worn  out  by 
hectic,  amputation  must  be  performed  at  any  convenient  moment,  and  is  often 
done  with  great  success  if  it  be  not  deferred  till  too  late  ; for  here  the  cause  of 
the  mischief  is  entirely  local,  and  the  constitution,  suffering  only  by  the 
debility  resulting  from  it,  quickly  rallies  when  it  is  removed. 

Bending,  Rebreaking,  and  Resetting  Bones.— It  may  happen,  that  at 
the  end  of  two  or  three  weeks  a fractured  bone  is  found  in  a faulty  position. 
At  this  period  the  bond  of  union  is  soft  and  yielding,  and  the  displacement,  if 
angular,  may  usually  be  remedied  by  frequent  re-adjustment  of  the  apparatus, 
•me  moie  particularly  by  bandaging  the  fractured  fragments  in  opposite 
directions,  or  by  the  use  of  pads  pressing  on  the  extremities  of  the  broken  bones. 

is  period,  be  allowed  to  pass  by,  and  the  fracture  be  allowed  to  become 
conso  1 ated,  it  may  be  found  to  be  so  badly  set  that  it  is  necessary  to  forcibly 
>eu  01  u'eak  the  callus,  in  order  to  improve  the  condition  of  the  limb.  When 
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the  displacement  is  angular,  and  the  consolidation  not  very  firm,  as  is  usually 
the  case,  this  may  be  done  readily  enough  ; but  if  the  displacement  be  longi- 
tudinal, and  much  time  have  elapsed  since  the  occurrence  of  the  injury,  it  will 
be  difficult,  if  not  impossible,  to  remove  the  deformity.  The  bending  or 
breaking  of  the  callus  is . best  done  under  the  influence  of  chloroform : the 
fracture  being  then  put  up  again,  speedy  and  perfect  consolidation  will  ensue. 
In  this  way  I have  several  times  remedied  a faulty  position  in  fractured 
bones,  although  from  six  to  ten  weeks  had  elapsed  from  the  occurrence  of  the 
injury. 

In  the  majority  of  cases,  the  simple  force  exerted  by  the  unaided  strength  of 
the  Surgeon  will  suffice  to  break  the  bone.  But  should  several  months  have 

o 


elapsed  since  the  consolidation,  the  unaided  strength  will  not  prove  sufficien  . 
In  such  cases,  Butcher  has  successfully  employed  a surgical  clamp  (Fig.  18-), 
by  the  pressure  of  which  the  bone  may  be  broken  across  at  its  displaced  angle, 
even  though  the  faulty  union  is  of  several  months’ duration.  . 

Should  the  consolidation  of  the  fracture  be  too  firm  to  admit  of  re-bending, 
^ Rulmdannous  osteotomy  may  be  employed  in  some  cases  witli 


Fig.  1S2. — Butcher's  Clamp  for  Re-fracturing  a Badly  Set  Bone. 
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and  yielding,  into  a proper  shape.  The  callus  may  be  quite  strong  enough  to 
bear  the  weight  and  to  maintain  the  length  of  the  limb  in  its  lull  integrity 
after  the  removal  of  all  apparatus,  and  yet  be  sufficiently  yielding  to  become 
slowly  and  gradually  shaped  by  the  action  of  the  muscles  of  the  limb  when 
they  are  left  untrammelled  by  bandages. 

But  it  more  commonly  happens  that  a limb  which,  when  taken  out  of  the 

I splints  at  the  proper  period,  appears  to  be  straight  and  of  good  length, 

gradually  yields  under  the  weight  of  the  body  and  the  strain  of  the  muscles  : 
■ so  that,  at  the  end  of  a few  weeks,  great  and  most  unsightly  deformity 

occurs.  In  these  cases  the  Surgeon  is  often  unduly  blamed  ; and  to  his 
unskilfulness  is  attributed  that  displacement  which,  in  reality,  is  due  to  the 
faulty  character  of  the  callus.  It  must  be  remembered  that  there  is  every 
degree  of  firmness  of  the  callus,  from  that  which  is  of  normal  consistence 
to  that  which  is  quite  unable  to  support  the  weight  of  the  limb  or  body, 
and  that  yields  more  or  less  quickly  under  the  pressure  to  which  it  is 

{subjected. 

Delayed  Union. — Occasionally,  more  particularly  in  cases  of  fracture  of  the 
femur,  tibia,  and  humerus,  the  union  between  the  broken  fragments  is  delayed 

(several  weeks  beyond  the  usual  period  of  perfect  consolidation.  This  arises, 
in  the  majority  of  cases,  from  constitutional  debility,  rather  than  from  local 
■ causes.  Several  cases  of  delayed  union  have  been  recorded  in  which  repair 
readily  took  place  after  the  employment  of  mercury ; indeed,  in  syphilitic 
subjects  the  constitutional  taint  should  always  be  treated.  A not  unfrequent 
cause  of  delayed  union  is  “meddling”  with  the  fracture,  changing  the  appara- 
tus, removing  splints  or  frequently  testing  the  solidity.  When  it  is  found  at 
the  expiration  of  six  or  eight  weeks  after  the  occurrence  of  simple  fracture 
that  the  callus  is  still  yielding,  the  general  health  should  be  improved  by  tonics, 
change  of  air,  &c.,  and  the  limb  securely  put  up  in  starched  or  plaster-of-Paris 
bandages.  Indeed,  I believe  that  delayed  union  is  much  less  likely  to  occur  in 
patients  who  have  from  the  first  been  treated  by  the  starched  bandage,  and 
allowed  to  move  about,  than  in  those  who  have  been  confined  to  bed  or  rather 
to  the  house  in  the  ordinary  way. 

Ununited  Fracture  and  False  Joints. — Some  bones,  when  broken, 
very  rarely  unite  by  bone,  their  fragments  being  kept  firm  merely  by  fibrous 
tissue,  in  some  cases  blended  with  the  aponeurotic  structures  of  the  part,  as  is 
the  case  with  the  patella.  This,  which  is  owing  to  a want  of  apposition  of 
the  fragments,  and  is  dependent  on  the  anatomical  relations  of  the  part,  cannot 
be  considered  a diseased  condition. 

It  occasionally  happens,  however,  in  a fracture  of  the  shaft  or  the  articular 
end  of  a long  bone,  that  proper  union  does  not  take  place,  and  we  get  either 
Ununited  Fracture  or  a False  Joint. 

In  an  Ununited  Fracture  the  ends  of  the  bone  are  rounded  and  the 
medullary  canal  closed  by  a thin  plate  of  bone,  which  is  sometimes  hard  and 
eburnated  ; more  often  the  ends  are  atrophied  and  somewhat  pointed.  They 
are  merely  connected  by  or  enveloped  in  some  loose  fibrous  tissue.  Ununited 
fracture  may  arise  in  one  of  three  ways  ; 1,  the  fragments  may  be  so  widely 
separa  e tiat  no  uniting  material  could  form;  2,  from  various  causes  no 
uniting  material,  but  loose  fibrous  tissue  has  been  formed,  and  3,  true  bony 

T°n-  .a  ,n  place,  but  owing  to  some  peculiar  state  of  the  patient’s  health, 
the  callus  has  become  absorbed  and  the  fracture  loosened. 
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In  False  Joint  there  has  usually  been,  an  abundant  formation  of  the  early 
soft  reparative  material  preliminary  to  the  formation  of  bony  callus,  but  it  has  , 
failed  to  ossify  and  has  become  developed  into  more  or  less  firm  fibrous  tissue, 
so  that  the  ends  of  the  bone  are  tied  together  by  strong  almost  ligamentous 
bands.  The  structure  of  these  false  joints,  which  has  been  carefully  studied 
by  Kokitansky,  presents  two  distinct  varieties.  In  the  first,  which  partakes 
of  the  character  of  a hinge- joint,  we  find  that  the  ends  of  the  fracture  are 
smoothed  and  rounded,  invested  with  a dense  fibrous  periosteum,  and  united 
to  one  another  by  thick  bands  of  ligamentous  tissue,  m such  a way  as  usual  y 
to  admit  of  considerable  lateral  movement,  though  sometimes  they  are  tolera  >ly 
firm.  In  the  other  variety  the  joint  partakes  of  the  ball-and-socket  character, 
usually  to  a very  imperfect  degree,  but  sometimes  in  a sufficiently  well-deve  ope 
manner — one  end  of  the  bone  being  rounded,  the  other  cup-shaped,  and  io  1 

covered  by  a firm  smooth  fibroid  tissue.  The  bones 
are  united  by  a kind  of  capsule,  in  which  a synovia- 
like fluid  has  occasionally  been  found. 

The  form  that  the  false  joint  will  assume  de- 
pends on  the  action  of  the  muscles  which  influence 
it.  Thus,  when  occurring  in  the  shafts  of  long 
bones,  where  it  is  subjected  to  movements  of  flexion 
and  extension,  it  will  assume  the  hinge-form  ; 
whilst,  when  it  is  seated  in  the  articulai  ends, 
where  it  is  more  subjected  to  movements  of 
rotation,  it  will  affect  the  ball-and-socket  character. 

Non-union  of  fracture,  whether  resulting  in  false 
joint  or  in  ordinary  ununited  fracture,  is  undoubtedly 
very  rare.  I have  very  seldom  met  with  it  in  my 
own  practice.  The  cases  that  have  been  undei  m\ 
care  at  University  College  Hospital  have  almost 
all  been  sent  up  from  various  parts  of  the  country, 
and  probably  present  but  a very  small  proportion  of 
the  fractures  that  have  occurred  in  the  districts  from 
which  they  came.  We  probably  exaggerate  the 
frequency  of  non-union,  if  we  say  that  it  occurs 

^ Causes  ^^he^causes  of  i^ifrt^fracture  mTof  false^^^e 

"feS.  cases  the  Constitutional  Cause  appea* I to  be £ 
the  system  occurring  ftom  some  diseases  sue na s ^ a 

cancer,  or  from  any  depressing  influence,  ^ fonned  it  may,  under 

diminished  reparative  power.  H calms  ha  absorbed,  and  the 

the  influence  of  these  constituto^^^  £ bc  especially  liable  to  occur  in 

fracture  may  thus  be  loosenc  . definite  constitutional  disease, 

scurvy.  Mere  debility,  independently  of  sojue  aenni 

will  not  lead  to  want  of  union  in  a ^cture  In  uJnion  be 

children,  fractures  will  unite  wi  i ic  * ’ ‘rovemellt  of  health,  readily  take 

S£  detected,  the  patient  being  in 


Fig.  1S3. — False  Joint  in  Humerus. 
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excellent  health,  strong,  and  robust.  I11  spontaneous  fractures,  union  seldom 
takes  place  very  readily  or  perfectly. 

Pregnancy  is  said  to  have  a tendency  to  interfere  with  the  proper  union 
of  a fracture  ; this,  however,  I consider  doubtful,  as  I have  had  under  my 
care,  and  have  seen,  a considerable  number  of  cases  of  fracture  in  pregnant 
women,  which  united  in  the  ordinary  time.  Billroth  has  made  a similar 
observation. 

Age. — Failure  of  vmion  in  fractures  is  very  rare  in  children,  and  when  it 
occurs  in  them  is  seldom  remediable,  unless  it  be  the  result  of  neglect  or  of 
improper  mechanical  treatment.  It  is  more  common  at  the  earlier  adult  and 
middle  ages.  Union  will  readily  occur  in  aged  individuals.  Indeed,  advanced 
age  appears  to  exercise  no  adverse  influence  on  the  repair  of  fractures.  I have 
on  two  occasions,  in  my  own  practice,  known  very  firm  and  perfect  consolida- 
tion of  fracture  of  the  shaft  of  the  femur  to  take  place  in  women  of  ninety 
years  of  age  and  upwards. 

The  Local  Causes  are  various  and  important.  The  anatomical  condition 
of  the  fragments,  as  regards  their  vascular  supply,  is  perhaps  that  on  which 
want  of  union  is  most  immediately  dependent.  For  proper  union  to  take 
place,  it  is  necessary  that  the  callus  be  formed  from  both  sides  of  the  fracture. 
If  one  fragment  be  so  situated  that  sufficient  blood  is  not  sent  to  it  for  this 
purpose,  not  only  may  want  of  union,  but  necrosis,  occur.  This  is  exemplified 
in  fractures  of  the  superior  articular  ends  of  the  humerus  and  femur.  In 


intra-capsular  fracture  of  the  anatomical  neck  of  the  humerus,  the  globular 
head,  being  detached  from  all  its  vascular  comiections,  may  necrose.  In  intra- 
capsular  fracture  of  the  neck  of  the  femur,  the  head  of  the  bone,  still  retaining 
some  vascular  connection  through  the  medium  of  the  ligamentum  teres,  has 
sufficient  blood  furnished  to  it  to  prevent  its  death,  but  not  enough  to  form 
callus— hence  fibrous  union  takes  place.  In  the  shafts  of  the  long  bones,  the 
degree  of  union  will  be  dependent  in  a great  measure  on  the  conditions  of  the 
vascular  supply  to  the  fragments,  through  the  medium  of  the  nutrient  artery. 
The  influence  of  rupture  of  the  nutrient  artery  of  a bone  by  the  line  of 
fracture  running  across  it,  and  thus  interfering  with  the  vascular  supply  of  one 
of  the  fragments,  has  been  investigated  by  Gueretin  ; and  the  occasional 
occuirence  of  atrophy  of  the  bone  after  - fracture,  has  been  shown  by  Curlin°- 
to  be  dependent  upon  the  interruption  of  the  supply  of  arterial  blood  through 
tins  vessel.  He  states  that  the  portion  of  bone  on  that  side  of  the  foramen 
towards  which  the  blood  flows,  being  deprived  of  its  proper  vascular  supply, 
undergoes  certain  changes ; the  medullary  canal  becoming  expanded  and  the 
osseous  tissue  less  dense.  Gueretin  has  collected  cases  that  tend  to  prove  the 
direct  connection  between  the  occurrence  of  ununited  fracture,  and  the  want 

prol)eJ  ai'fccml  suPP]y  t0  one  of  the  fragments.  Thus,  in  the  humerus  the 
course  of  the  nutrient  artery  is  from  above  downwards  ; and  of  thirteen 
a eso  unnmted  fracture,  nine  were  found  to  be  situated  above  the  canal  in 

nn««i  f16  T°fe  18  l0dfd-  Iu  fche  fore-arm>  where  the  nutrient  artery 
bolmv  f-K°m  K *!W  nPwards,  of  cases  of  ununited  fracture,  seven  occurred 

numW  I6880  ’ and  °,n  7 °ne  above-  Adams’  has>  however,  shown  that  the 
co“  Slze’as  wel1  as  position,  of  the  arteries  entering  the  bone,  vary 
of  nrw  1 1?Uce  objection  that  non-union  may  occur  in  a fracture 

onlv  m Pai  t ° ,‘C  Shaft  of  a hnS  bone,  whereas  the  nutrient  artery  is  found 
only^at  one  spot,  can  scarcely  be  considered  a very  valid  one. 
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Some  looms  arc  much  more  liable  than  ollurs  to  non-union  of  t heir  fractures. 
According  to  the  statistics  collected  by  Norris  it  would  appear  that  the  fcrnui 
the  humerus,  the  bones  of  the  leg,  and  ot  the  forearm,  and  lastly  U,c  lowu 
iaw  are  those  in  which  ununited  fractures  most  frequently  occui.  Tuns  rat 
of  150  cases,  48  occurred  in  the  femur,  48  in  the  humerus,  ,.3  in  the  leg,  1J 
in  the  forearm  and  2 in  the  lower  jaw.  This  is  quite  out  of  proportion  to 
the  frequency  of  fracture  in  these  hones  ; for,  according  to  Bruns,  of  a lac- 
tures  °i 8 pen cent,  occur  in  the  forearm,  15  to  1G  in  the  leg,  7 m the  humenxs 
and  6 in  the  femur.  Hamilton  states  that  m Ins  experience  the  humerus 
more^ commonly  the  seat  of  an  ununited  fracture  than  the  femur;  and  my 

CMOnee  cans? that  may  operate  in  leading  to  want  of  union  in  a feature  is  the 
application  of  a landage  directly  and  too  tightly  to 

rlnno  the  vascular  supply  to  the  broken  hone  is  strangled,  the  muscles  ana  sort 

quantity  for  consolidation  of  the  fiacture.  . H to  r\ie 

1 TPp  noenrrence  of  ununited  fracture  is  occasionally  attributed  to  tne 

untn  "f«:  muy\’e  due,  it  is  in  very  many  esses  quite  impossible  to 

ununited  iX- ££^.^3 
means  only  ; constitutional  measures  should  not  be  ^ ^ * 

expect  the  formation  of  firm  and  ^.gener.  .fc 

a satisfactory  state.  If  callus  have  n ’ fcate  of  tp0  system,  the 

have  been  absorbed  under  the  influence  o > < ^ ^ fche  fracfcuve  is  put 

improvement  of  the  patient  s heal  1, « ^ broughfc  illto  ci0Se  apposition, 

up  again  firmly,  so  that  the  ends  o instances  of  ununited  fracture  or 

may  bring  about  after  the  admi- 

dclayed  union  in  syphilitic  subjects,  union  speem  y 1 according  to 

nistratiou  of  some  preparation  of  mercury  or‘odArf^ta®  ^ ^ 

thestage  of  the  constitutional  affe. f °“'  * . £,m  absorption  of  the  callus 
pital,  a man  with  ununited  fracture  of 'to “ in/aence  of  incipient 

He,ioe  ii  is  'evidcut  that  imi>n,rcd 


TREATMENT  OF  UNUNITED  FRACTURE. 


547 


nutrition  may  prevent  union,  even  after  callus  has  been  formed,  and  that 
improvement  of  the  nutritive  activity  of  the  body  may  of  itself  lead  to  con- 
solidation of  the  fragments.  If  there  be  no  very  evident  cause  for  the  want 
of  union,  it  will  occasionally  suffice  to  put  up  the  fracture  firmly  in  leather  or 
gutta-percha  splints,  with  a starched  bandage,  or  plaster  of  Paris,  and  then  to 
allow  the  patient  to  move  about  upon  crutches,  so  that  his  general  health  may 
not  suffer,  at  the  same  time  that  a tonic  plan  of  treatment  is  followed.  I have 
seen  several  cases  in  which  the  want  of  union  appeared  to  have  resulted  from 
too  long  confinement  of  the  patient  to  his  bed,  and  the  consequent  impairment 
of  his  health,  consolidation  taking  place  when  a more  favourable  hygienic 
system  was  enforced.  This  simple  plan  can,  however,  be  useful  only  if  but  a 
short  time,  at  most  some  months,  have  elapsed  from  the  occurrence  of  the 
injury.  In  some  cases,  the  empirical  administration  of  mercury  is  attended 
with  success.  In  a case  of  ununited  fracture  of  the  humerus  that  was  admitted 
into  the  University  College  Hospital  under  Liston,  fifteen  weeks  after  the 
occurrence  of  the  injury,  union  was  induced  within  a month  by  putting  up 
the  limb  in  splints,  and  salivating  the  patient.  When  the  want  of  union  arises 
from  malignant  disease,  nothing  can  be  done. 

At  the  same  time,  with  appropriate  constitutional  treatment,  suitable  local 
means  must  be  employed  to  secure  steady  coaptation  of  the  fragments.  In  the 
upper  extremity,  this  may  usually  be  done  by  means  of  splints  of  an  ordinary 
character.  In  the  leg,  the  starched  or  plaster-of-Paris-bandage  will  be  found 
to  be  especially  serviceable.  Before  putting  the  limb  up  in  the  plaster-  or 
starched  bandage,  it  is  a good  plan  to  rub  the  ends  of  the  bones  forcibly 
together,  the  patient,  if  necessary,  being  under  the  influence  of  an  anesthetic. 
In  this  way  a certain  degree  of  inflammation  may  be  set  up,  which  may  be 
followed  by  a fresh  formation  of  callus. 

In  the  case  of  ununited  fracture  of  the  thigh,  special  apparatus  will  be 
required  to  secure  complete  fixity  and  steadiness  of  the  limb.  For  this  purpose, 
the  limb  should  be  put  in  an  apparatus,  consisting  of  an  outer  and  an  inner 
iron  rod  having  hinge- joints  opposite  the  hip  and  ankle,  and  attached  above 
to  a strong  pelvic  band,  and  below  to  the  sole  of  the  boot.  The  thigh  part 
should  be  provided  with  well-padded  splints,  which  may  be  screwed  down  in 
opposite  directions  against  the  two  fragments,  so  as  to  hold  them  firmly  in 
contact.  This  instrument  should  be  worn  for  several  months ; and  by  it 
Smith,  of  Philadelphia,  has  succeeded  in  curing  ten  out  of  fourteen  ununited 
fractures  in  the  lower  extremity.  One  great  recommendation  is,  that  this  plan 
of  treatment  is  entirely  devoid  of  danger,  and  enables  the  patient  to  take 
exercise  whilst  under  treatment.  In  cases  where  there  are  much  shortening 
of  the  limb  and  riding  of  the  fragments,  which  are  especially  apt  to  occur  in 
the  thigh,  it  will  be  necessary  to  employ  extension  of  the  limb  as  well  as  com- 
pression of  the  fragments  against  one  another.  This  extension  may  be  made 
by  the  lateral  iron  rods  of  the  above-described  apparatus  being  constructed  so 
as  to  slide,  by  means  of  a rack-and-pinion-  or  screw-mechanism,  by  which  the 
limb  nmy  be  gradually  lengthened  to  any  required  extent  (Fig.  184). 

When  the  failure  of  union  has  become  very  chronic,  and  a False  Joint  lias 

en,  °T.  ’ '-i  necessaiy  employ  operative  procedure  before  union 

n e a ained.  All  operations  that  are  undertaken  in  these  cases  are  con- 
' cr.  .on  or}c  principles  ; either,  1,  to  excite  such  inflammation  in  the 

se  join  an  the  neighbouring  tissues,  as  will  lead  to  inflammatory  exudation, 
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which,  as  in  the  process  of  union  of  a recent  fracture,  may  he  followed  by  the 
development  of  callus  ; or  else,  2,  by  removing  the  false  joint  altogether,  to  con- 
vert the  case  into  a recent  compound  fracture,  and  to  treat  it  as  such  an  acci- 
dent. It  can  be  easily  understood  that  operative  procedures  conducted  on 
these  principles  are  too  serious  to  be  lightly  undertaken, 
or  to  be  had  recourse  to  until  other  measures  have  failed, 
the  mortality  following  them  being,  even  according  to 
published  statistics,  considerable,  and  probably  very  much 
greater  than  has  been  laid  before  the  profession. 

1.  Among  the  first  set  of  operations, — those  that  have 
in  view  the  Excitation  of  Inflammation —the  simplest 
procedure  consists  in  the  introduction  of  acupuncture 
needles,  or  in  the  subcutaneous  section  of  the  liga- 
mentous band  with  a tenotome.  In  this  way  I have 
known  union  effected  in  a patient  of  Liston’s,  who  had  a 
false  joint  in  the  shaft  of  the  femur ; though  not  until 
after  the  fracture  had  been  converted  into  a compound 
one,  and  much  danger  and  suffering  incurred.  Four 
years  after  the  consolidation  of  the  ununited  fracture, 
the  patient  was  readmitted  into  the  Hospital,  under  my 
care,  with  fracture  of  the  same  bone  two  inches  lower 
down  than  the  former  injury  ; on  this  occasion,  union 
took  place  in  the  usual  manner  and  time  without  any 
difficulty. 

Percussion  of  the  ends  of  the  bones  has  been  suc- 
cessfully employed  in  these  cases  by  H.  0.  Thomas.  The 
method  consists  in  protecting  the  skin  at  the  seat  ot 
fracture  with  a piece  of  felt,  and  then  percussing  forcibly 
the  ends  of  the  broken  but  unumted  bone  by  means  ot  a 
copper  mallet.  The  percussion  under  anaesthesia  may  be  continued  for  sever 
-as  many  as  ten-minutes  ; it  may  only  be  required  once,  or  may  need ; seven 
repetitions.  The  effect  is  a good  deal  of  local  swelling  and  imtabon-  The 
limb  should  be  put  up  firmly  as  for  recent  fracture,  and  a cure  may  be  expected 

U1  Ifiir/iXoducHon  of  a seton  across  the  false  joint,  though  occasionally 
successful  is  apt  to  give  rise  to  dangerous  and  even  fatal  results,  from  setting 

deep  in  the  limb  with  very  insufficient  exi  0^ 
discharges,  thus  leading  to  extensive  diffuse  on  If  Urn  seton 

bo  omnloved  these  dangers  might  be  diminished  by  the  use  * 1 

„ In  performing  to*  operation,  it  must  bo  borne  m mind  that  luge 
branches  and  oven  the  main  trunk,  especially  in  the  thigh,  may  1»»« 
attached  To  the  callus,  so  that  unless  care  be  taken  they  may  read.ly  be 

W°Dieffenbach  has  proposed  to  excite  0*  raqnisite  dep«of  inflamm^® 
SrX’ ofn ""the  ends  of  the  fractured  bone,  which  - 


Fig.  184.  — Apparatus 
for  Unimited  Fracture  of 
Femur. 
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exposed  for  this  purpose.  The  awl,  or  cbill,  may  be  worked  with  the  Archi- 
medean screw,  and  will  then  be  found  to  penetrate  much  more  easily  (Fig. 
185),  but  in  the  absence  of  this  instrument,  a common  bradawl  will  do  just  as 
well.  The  soft  parts  are  then  to  be  laid  down,  and  after  a few  weeks  the  pegs, 
which  have  loosened  in  consequence  of  the  absorption  of  the  surrounding- 
bone,  and  also  partly  of  the  pegs  themselves,  should  be  taken  out.  It  is  not 
necessary  or  even  desirable  to  attempt  to  pin  together  the  ends  of  the  broken 
bone,  but  merely  to  introduce  the  pegs  into  the  extremities  of  both  fragments 
near  to  the  seat  of  fracture.  It  is  especially  in  ununited  fractures  of  the 
humerus  that  this  can  be  successfully  done,  the  irritation  of  the  pegs  appearing 


Fig.  1S5. — -Archimedean  Drill  for  perforating  Bone. 


to  occasion  the  development  of  a large  quantity  of  callus  sufficient  for  the 
consolidation  of  the  fracture.  I have  practised  the  operation  with  great 
success  in  several  instances  of  ununited  fracture  of  this  bone.  In  one  case 
under  my  care,  there  was  a false  joint  at  the  junction  of  the  upper  and  middle 
thirds  of  the  bone,  complicated  with  an  elbow  ankylosed  in  the  straight 
position ; here,  after  flexion  of  the  stiff  elbow,  perfect  consolidation  of  the 
humerus  was  effected  by  the  use  of  five  pins.  In  ununited  fractures  of  the 
bones  of  the  leg  and  forearm,  it  is  also  likely  to  be  serviceable,  but  in  the 
femur  not  so  much  so.  Indeed,  in  the  cases  of  ununited  fracture  of  this  bone, 
I have  known  more  failures  than  successes  after  this  operation. 

2.  The  operation  of  Removing  the  False  Joint  is  the  last  expedient  when 
simpler  means  have  failed.  This  operation  was  formerly  extremely  dangerous, 
and  cannot  now  be  regarded  as  anything  but  serious,  especially  where  the  femur 
is  the  bone  to  be  operated  on.  By  the  proper  use  of  antiseptics,  however,  and 
good  drainage  and  rest  after  the  operation,  it  may  be  robbed  of  most  of  its 
dangers.  Norris  collected  thirty-nine  cases,  in  which  the  ends  of  the  bones 
were  either  resected  or  scraped ; twenty-four  were  cured,  seven  derived  no 
benefit,  and  six  died.  Erysipelas,  phlebitis,  and  diffuse  suppuration  were  the 
chief  complications,  all  of  which  we  can  hope  to  prevent  at  the  present  time 
by  the  means  above  mentioned.  The  operation  is  thus  performed  : the  false 
joint  is  freely  exposed  by  an  incision,  so  placed  as  to  do  the  least  possible 
mjuiy  to  the  surrounding  soft  parts.  The  periosteum  is  then  carefully  raised 
by  means  of  a periosteal  elevator  from  the  part  it  is  intended  to  remove.  To 
am  i a e tie  perfect  exposure  of  the  ends  of  the  fragments,  the  fibrous  tissue, 
o -ming  the  false  joint,  may  be  cut  through  if  necessary.  The  end  of  one  of 
lei  ragmen  ts  being  thoroughly  cleaned,  it  must  be  sawn  off  obliquely,  or,  if 
mlp  cmeut,  a chisel  and  mallet  may  be  used  to  cut  it  through.  As  a 
, a smoo  i and  more  regular  surface  is  obtained  by  using  the  saw.  The 
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opposite  fragment  is  then  treated  in  the  same  way.  I lie  two  bevelled  ends 
are  then  brought  into  contact  and  wired  together.  To  do  this,  a hole  must  < 

be  drilled  obliquely  from  the  surface  of  each  into  the  medullary  canal.  A 
stron"'  piece  of  thick,  tolerably  soft,  silver  wire  must  be  passed  through  the 
holes'5 and  the  fragments  drawn  into  accurate  apposition.  Sir  W.  Fergusson 
speaks  buddy  of  wiring  together  the  ends  of  the  bones.  At  the  end  of  six 
weeks  to"  three  months  the  wires  may  be  cut  down  upon  and  removed. 
Should  they  produce  no  irritation  they  may  be  left.  Bickerstctli,  instead  of 
using  wires,  splices  together  the  freshened  ends  of  the  bone  with  iron  peg*. 

In  all  cases  some  shortening  of  the  limb  must  necessarily  result,  but  if  so  id 
union  can  be  obtained,  this  is  of  but  little  consequence.  In  operating  on  the 
fore-arm  or  leg,  if  both  bones  are  affected,  care  must  be  taken  to  remove  an 
equal  quantity  from  each.  If  the  fracture  be  very  oblique,  the  section  of  the 
bone  must  be  in  the  same  line,  so  as  to  cause  as  little  shortening  as  possible. 

Professor  Nussbaum,  of  Munich,  has  successfully  transplanted  bone  in  a 
case  where  a portion  of  the  ulna  was  lost  as  the  result  of  a gunshot-injury.  _ 

Operations  for  ununited  fracture  rarely  succeed  when  the  disunion  is  owing 
to  other  than  local  causes.  They  may  succeed  in  old  people.  I have  united  a 
femur  disunited  for  twelve  months  m a man  between  sixty  and  seventy,  by 
Dieffenbach’s  method.  The  more  thickly  the  bone  is  covered  by  the 
parts,  the  more  likely  will  an  operation  be  successful  Hence,  the  humerus 
and  femur  are  more  favourable  for  operation  than  the  tibia. 

On  reviewing  the  various  methods  that  have  been  recommended  for  re- 
establishment of  union  between  the  separated  fragments,  it  would  appeal  that 
if  the  period  of  normal  union  has  been  exceeded  by  but  a few  week*,  railing 
the  ends  of  the  bones  forcibly  together,  or  percussion,  may  be  tried,  followed  by 
the  application  of  a plaster-of-Paris-bandage.  Should  this  have  no  effect, 
further1  efforts  may  be  made  to  excite  a sufficient  degree  of  uffiammation  by 
g^rataneous  section  and  scraping  of  the  ends  of  the  fragments.  Should  his 
fail  it  is  not  advisable  to  pass  a seton,  as  it  is  quite  as  dangerous  a proceed, 
ino-  as  one  of  the  larger  operations,  and  not  so  certain.  The  seat  of  fracture 
should  therefore  he  cut  down  upon  and  if  it  be  found 

union  the  insertion  of  Dieffenbach’s  pegs  might  be  sufficient,  as  if  the  proper 
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CHAPTER  XXI. 


— ♦ — 

SPECIAL  FRACTURES. 

Ix  considering-  the  nature  and  treatment  of  fractures  of  particular  bones,  we 
shall  at  present  confine  our  remarks  to  Fractures  of  the  Bones  of  the  I ace, 
Trunk,  and  Extremities.  Injuries  of  the  Bones  of  the  Head  and  Spine  derive 
their  principal  interest  and  importance  from  their  complication  with  lesion  of 
the/ contained  organs  ; hence  the  consideration  of  these  will  be  deferred  to 
special  Chapters. 

FRACTURES  OF  THE  BONES  OF  THE  FACE. 

Nasal  Bones. — These,  being  thin  as  well  as  exposed,  are  not  unfrequently 
broken  (Fig.  186).  When  fractured,  they  may  remain  undisplaced,  but  they 
are  more  commonly  depressed ; the  ridge  of  the  nose  being  beaten  in.  The 
swelling  and  ecchymosis  that  usually  attend  their  fracture  often  render  de- 
tection difficult,  and  must  be  reduced  before  any  treatment  can  be  adopted  for 


Fig.  ISO. — Fracture  of  Nasal  Bones.  Fig.  1S7. — Spring-Clip  for  straightening  the  Nose. 


the  removal  of  the  deformity.  The  depressed  bone  should  be  raised  with  the 
narrow  end  of  a director,  or  by  the  introduction  into  the  nostril  of  a pair  of 
polypus-forceps,  which,  expanding  on  being  opened,  push  the  bone  into  proper 
position.  To  do  this  thoroughly  it  is  often  necessary  to  administer  an  anaes- 
thetic. A flaccid  vulcanized  India-rubber  dilator,  of  proper  size  and  shape, 
introduced  empty,  and  then  expanded  with  water,  will  be  found  to  answer  ad- 
mirably in  restoring  the  shape,  and  removing  the  disfigurement  of  a “ broken 
nose,”  even  though  some  weeks  have  elapsed  since  the  injury.  Union  of  the 
bone  takes  place  very  rapidly.  It  is  often  moderately  firm  at  the  end  of  a week 
and  solid  in  two  weeks. 

The  nose  without  being  exactly  broken  is  often  twisted  to  one  side,  more 
particularly  if  the  organ  be  naturally  long  and  pointed.  This  deformity  alters 
completely  the  expression  of  the  face,  often  producing  a somewhat  ludicrous 
appeal  ance.  When  recent,  and  more  especially  when  the  patient  is  young, 
it  may  be  remedied  by  the  use  of  a spring-clip  (Fig.  187),  which  presses  the 
distorted  end  of  the  nose  back  to  the  straight  line. 
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If  the  septum  alo n e he  broken,  the  same  treatment  must  he  adopted  \ the 
nose  being  supported  and  moulded  into  shape.  As  a iule,  attei  it  has  heen 
replaced,  the  position  is  maintained : hut  in  some  cases,  wheie  tlieie  is  a 
tendency  to  sinking  of  the  soft  parts  of  the  nose,  the  introduction  of  a plug 
of  oiled  lint  round  a quill,  left  open  for  breathing,  will  be  required  to  replace 
and  retain  the  organ  in  proper  shape  and  prominence.  The  haemorrhage,  which 
is  usually  rather  abundant  in  the  first  instance,  may  be  stopped  by  the  applica- 
tion of  ice  ; but  occasionally  the  nostrils  require  plugging,  in  order  to  prevent 
it  from  continuing  to  a dangerous  extent.  If  the  lachrymal  hone  be  broken 
together  with  the  nasal,  the  ductus  ad  nasum  may  be  obstructed,  and  the 
course  of  the  tears  diverted.  In  an  injury  of  this  kind,  I have  seen  exten- 
sive emphysema  of  the  eyelids  and  forehead  occur  on  the  patient  attempting  . 
to  blow  his  nose.  In  some  cases,  the  injury  inflicted  on  the  nasal  bones 
extends  through  the  ethmoid  to  the  base  of  the  brain,  and  may  thus  occa- 
sion death.  This  I have  seen  happen  from  a severe  blow  on  the  face  with  a 

1,1  mYlar  and  Upper  Jaw-Bones.— These  are  seldom  broken  unless  great 
and  direct  violence  have  been  employed  ; and  their  fracture  is  usually  accom- 
panied by  external  wound,  as  in  gun-shot  injuries  of  these  parts  ilore 
commonly  the  alveolar  processes  are  detached,  and  the  teeth  loosened.  I he 
treatment  then  consists  in  binding  the  teeth  together  with  gold  wire.  In 
fractures  of  the  zygoma,  the  fragments  may  be  driven  into  the  temporal 
muscle  and  produce  so  much  difficulty  in  mastication  as  to  require  removal. 

In  some  rare  cases,  all  the  hones  of  the  face  appear  to  have  been  smashed 
and  separated  from  the  skull  by  the  infliction  of  great  violence.  Thus,  South 
relates  the  case  of  a man  who  was  struck  on  the  face  by  the  handle  of  a craue^ 
and  in  whom  all  the  bones  were  separated  and  loosened  f eehng  like  be^s  in 
a bag.”  Yidal  records  the  case  of  a man,  who,  by  a fall  from  a gieat  lit  , 
separated  all  his  facial  bones.  A patient  was  admitted  into  L mversity  College 
Hospital  under  my  care,  who  had  fallen  thirty  feet  over  the  balusteis  of  a 
spiral  staircase.  He  had  in  some  way  struck  Ins  face,  eithei  on  ieackm0 
ground  or  in  the  fall.  He  lived  only  about  two  hours  after  admission.  U 
making  a post  mortem  examination,  the  following  injuries  were  found,  lhe 
Zer  fawias  fractured  through  the  ramus  on  the  left  side,  and  tlmough  the 
body  between  the  molar  teeth  on  the  right  side.  In  the  upper  jaw  .trans- 
verse fracture  ran  completely  across  from  one  side  of  the  face  to  the  ot her  it 
about  the  level  of  the  inferior  border  of  the  anterior  nares.  It  passed  through 
both  superior  maxillary  bones,  the  vertical  part  ot  the  palate  bones,  bo 
pterygoid,  processes  of  the  sphenoid  bone  on  both  sides  and  the  vomer  , so  1« 
the  whole  of  the  alveolar  portions  of  the  supenor ; maxrUa and  &•£*££ 
one  piece.  This  was  displaced  backwards  into  the  phan  n. . ' , 

fractured  on  both  sides , and  a vertical  fracture  ran  on  eat* .. do  ft  cm  4c 
margin  of  the  orbit  through  the  walls  ot  the  anti  urn  , ' * 

there  was  one  huge  fragment  composed  of  part  of  the  zygoma,  the  malar  boe, 

»d  the  pmt  of  the  superior  maxillary  bone  with  LJ£ 

mmi  bones  the  nasal  processes  of  the  superior  maxillary  bones,  the  os  un  u 
"Stand  the  e\hmoid,  were  smashed  into 
There  was  no  fracture  visible  from  the  interim  of  the  skull , . 

Ttr^eX  JEXhg  out  of  a third -storey-window  struck  the 
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face  against  the  out-railings.  The  superior  maxilla}  were  broken  across  trans- 
versely above  the  line  of  the  teeth.  So  that  these  and  the  hard  palate  could 
be  gently  turned  backwards  and  forwards.  This  patient  died  from  a splinter 
of  the  sphenoid  bone  having  penetrated  the  dura  mater. 

But  I have  known  several  cases  of  transverse  fracture  of  one  superior 

[maxillary  bone  do  well.  In  such  cases  the  aid  of  the  dentist  is  required  to 
tie  together  the  teeth,  or  to  fix  the  displaced  fragments  by  means  of  suitable 
vulcanite  moulds.  The  question  of  feeding  the  patient  is  usually  one  of  diffi- 
culty and  the  food  often  requires  to  be  introduced  by  means  of  the  stomach- 
bottle. 

In  Gun-shot-Injuries  of  the  Face,  there  is  usually  great  splintering  of  the 
bone.  As,  however,  the  vitality  of  the  part  is  great,  necrosis  is  not  so  likely 
to  ensue  here  as  elsewhere  ; and  the  partially  detached  and  loosened  fragments 
may  accordingly  be  put  back  into  position,  and  will  usually  become  fixed. 
There  are,  however,  two  principal  dangers  in  these  cases  ; viz.,  haemorrhage, 
either  primary  or  secondary,  and  abundant  fetid  muco-puriform  discharge.  The 
haemorrhage,  when  primary,  usually  ceases  spontaneously,  or  on  the  application  of 
cold.  If  secondary,  it  may  be  arrested  by  cold,  by  plugging,  and  by  pressure  ; 
or,  if  continuous,  and  from  deep  sources,  it  may  possibly  require  ligature  of  the 
carotid.  The  fetid  secretion  from  these  wounds  is  not  only  a source  of  great 
discomfort  to  the  patient,  but  of  positive  danger,  as,  by  finding  its  way  into 
the  stomach  it  may  seriously  disturb  the  patient’s  health ; and,  drainage 
being  difficult,  he  may  also  suffer  from  absorption  of  the  septic  matter  from 
the  raw  surface.  This  risk  is  best  obviated  by  repeated  injections  of  warm 
antiseptic  solutions,  of  which  the  solution  of  permanganate  of  potash  or  boracic 
acid  is  the  best.  Whenever  it  is  possible  to  reach  the  raw  surface  in  any  way, 
it  must,  after  it  has  been  well  washed,  be  dusted  over  with  iodoform.  This 
exerts  a far  more  powerful  and  lasting  antiseptic  influence  than  any  lotion. 

Lower  Jaw.- — This  bone  is  frequently  broken,  owing  to  its  prominent  situa- 
tion ; though  its  arched  shape  and  great  strength  enable  it  to  resist  all  but 
extreme  degrees  of  violence. 

All  fractures  of  this  bone  which  implicate  the  alveolar  border  are  necessarily 
compound,  the  laceration  of  the  gum  causing  them  to  communicate  with  the 
external  air.  In  other  cases  an  external  wound,  as  in  gun-shot  fractures,  may 
communicate  with  the  fracture.  Not  unfrequently  they  are  comminuted. 

Fracture  of  the  lower  jaw  may  occur  in  various  situations.  I have  seen  it 
most  frequently  in  the  body  of  the  bone  near  the  symphysis,  extending 
between  the  lateral  incisor  and  the  canine  teeth.  The  symphysis  itself  is  not 
so  commonly  fractured,  the  bone  being  thick  in  this  situation.  The  angle  is 
more  frequently  broken.  The  coronoid  process  can  suffer  fracture  only 
from  the  most  severe  and  direct  external  injury,  as  from  a bullet-wound.  The 
neck  of  the  condyle  is  occasionally  broken  across. 

Fractures  near  the  symphysis  are  usually  vertical.  Those  near  the  angle  are 
commonly  oblique  from  before  backwards,  so  that  a long  spiculum  of  the  outer 
table  is  connected  with  the  upper  fragment. 

Ihcse  fractures  are  sometimes  double : either  symmetrically  so,  or,  more 
requently,  one  on  the  side  near  the  symphysis,  and  the  other  near  the  angle. 

e Signs  of  fracture  of  the  lower  jaw  are  very  obvious.  The  great 
mo  ni  y of  the  fragments,  the  crepitus,  the  irregularity  of  the  line  of  teeth 
an  of  the  arch  of  the  jaw,  laceration  of  and  bleeding  from  the  gums,  and 
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dribbling  of  saliva,  indicate  unequivocally  the  nature  ol  the  injury.  lhe 
displacement  and  mobility  of  the  fracture  are  greater,  the  nearer  it  is  to  the  < 
symphysis.  If  the  bone  happen  to  be  broken  on  both  sides  ol  this  line,  the 
middle  fragment  is  much  dragged  out  of  place  by  the  depressor  muscles 
attached  to  it  ; indeed,  in  all  double  fractures  the  displacement  is  veiy  great. 

In  fracture  about  the  augle  and  lower  part  of  the  ramus,  the  deformity  is  not 
so  great,  owing  to  the  muscles  that  coat  and  protect  each  side  of  the  bone  in 
this  situation  preventing  the  fragments  from  being  displaced.  "When  the 
neck  of  the  condyle  is  broken  through,  that  process  is  often  much  displaced 


by  the  action  of  the  external  pterygoid. 

When  the  fracture  is  near  the  symphysis,  the  dental  canal  escapes ; but 
when  it  is  further  back  in  the  body  of  the  bone,  and  especially  near  the 

angle,  the  canal  must  necessarily  be  lmpli- 
cated.  It  is  remarkable,  however,  that  the 
inferior  dental  nerve  usually  escapes  injuij 
or  division  in  many  cases  altogether,  in 
others  for  several  days,  until,  perhaps,  owing 
to  great  displacement  or  to  some  effort  in 
reduction,  it  may  be  torn  across.  When  this 
happens,  the  soft  parts  of  the  lower  lip, 
supplied  by  the  mental  branch  of  the  in- 
ferior dental,  are  necessarily  for  a time  de- 
prived of  sensation,  but  they  soon  recover. 

I have  never  known  any  permanent  mischief  from  nor  fMm  ** 

haemorrhage  following  laceration  of  the  inferior  dental 

The  Treatment  is  simple  enough  m principle,  tho  B ^ . , , 

aee“menr  It  oons'ists  in  maintaining  the  parts  in  apposition  hy  suitable 


Fig.  18S. — Fracture  of  Lower  Jaw. 


Fig.  189.—  Gutta-Perclia-Splint : Original  Sliape. 


Fig.  190.— Gutta-Perclia-Splint, 
moulded  to  Shape  of  Jaw. 


apparatus  for  four  or  five  weeks,  during  wluoh  fame  “““‘on  “TO  1 * mhn_ 
dieted — the  patient  living  on  sops,  sonps,  and  fluid  nourishment  < .fall Amd. 
and  talking  prohibited.  The  apparatus .that  common 
wutta-percha  splint  (Fig.  189),  moulded  to  the  part  (Fig.  « )>“  ”" 
Tint  and  fixed  on  with  a four-tailed  bandage;  the  two  oie-eiu 
are  ’tied  behind  the  neck,  whilst  the  other  two  are  knotted  over  ^ 
head  (Fig.  191).  When  the  ramus  is  broken,  the  side  of  g > 1 
Sntlhd  hi  made  proportionately  long.  The  toet  m tom 
* ini  attention.  Any  that  arc  loosened  must  be  left  m,  as  tney 

contract  adhesions,  and  fix  themselves  firmly  ; be 

Hod  to  the  sound  teeth  with  silver  wire,  01  dentists  silk. 

taken  that  any  tooth  that  may  have  bcc“  Uii’s’tiiuwiion '■  i.' Tone  rase 

dropped  between  the  fragments  he  removed  fiom  tins  situation. 
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where  a tooth  was  overlooked  in  this  position,  no  union  ol  the  1 1 net  me  took 
place  till  it  had  been  removed.  Wien  depression,  especially  neai  the 
symphysis,  is  considerable,  a clamp  apparatus  which  fixes  the  chin  and  line 
of  teeth,  invented  by  Lonsdale,  answers  the  purpose  ol  steadying  the  fiag- 


Fig.  191. 

Apparatus  applied  to  Fracture 
of  Lower  Jaw. 


Fig.  192.  Fig.  193. 

Thomas's  first  method  of  uniting  Fracture  of  the  Lower 
Jaw.  A.  n.  wires  passed  through  chill-holes  and  coiled 
by  the  key,  Fig.  193. 


nients  extremely  well.  When  the  fracture  is  double,  one  fissure  occurring 
near  the  symphysis,  the  other  near  the  angle,  there  is  often  very  considerable 
difficulty  in  bringing  the  fragments  into  anything  like  good  position,  without 
the  aid  of  some  special  ap- 
paratus. In  such  cases  a cast 
should  be  taken  of  the  teeth  in 
gutta-percha,  while  the  frag- 
ments are  held  in  accurate 
position,  and  from  this  a metal 
plate  should  be  modelled,  fitted 
to  the  teeth,  and  attached  to 
Lonsdale’s  clamp  or  to  a stem, 
and  fixed  to  a horse  - shoe- 
shaped  splint  placed  under  the 
jaw,  so  as  to  keep  the  whole 
steady  and  solid.  Union  gene- 
rally takes  place  readily  and 
very  perfectly  in  fractures  of 
the  jaw,  though  it  is  some- 
what slow  at  first,  and  the 
fragments  continue  mobile  for 

some  weeks.  But  the  vascular  supply  of  the  bone  is  abundant,  and  re- 
parative action  correspondingly  perfect. 

i®  °^en  delayed  by  the  separation  of  necrosed  fragments.  If 

eie  s fould  be  any  offensive  discharge  the  patient  must  wash  out  his  mouth 

wound °n  ^ ^ aiK^  wa^er’  a^er  which  iodoform  must  be  sprinkled  on  the 

}n  f,(TITd  i^ctures  of  the  lower  jaw,  IT.  0.  Thomas  strongly  advo- 
GS  c 1 1 lnS  the  bone  on  each  side  of  the  fracture,  and  fixing  the  fragments 


Fig.  194. — Thomas’s  second  mode 
of  uniting  Fracture  of  the  Lower 
Jaw  by  twisted  and  coiled  wire. 


Fig.  195. — Form  of 
the  coil  of  wire. 
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by  means  of  thick  pliant  silver  wire.  He  finds  that  the  ordinary  cross-twist 
docs  not  hold  ; he  therefore  coils  the  wire  at  each  side  (lugs.  1.)-,  l.Jfj.  In  1 
order  to  facilitate  this  operation,  he  has  devised  a set  of  instruments,  compris- 
ing- a tubular  needle  to  return  the  wire,  and  a key  for  coiling  it  (Fig.  193). 

In  Fractures  of  the  Sody  of  the  Lower  Jaw  by  Gun-shot  Injury, 
there  is  great  comminution  and  splintering  of  the  bone,  followed  by  copious 
and  fetid  discharge,  which,  being  in  part  swallowed,  may  reduce  the  patient 
to  a state  of  extreme  debility,  or  may  even  prove  fatal.  The  free  use  oi  disin- 
fectants, and  especially  of  iodoform,  will  however  do  much  to  counteract  tins. 

In  extreme  cases,  Dupuytren  recommends  the  lower  lip  to  be  cut  through,  t le 
splinters  taken  away,  and,  if  necessary,  a portion  of  the  bone  resected,  so  as  to 
convert  the  wound  into  one  similar  to  that  which  results  after  the  partial 

removal  of  the  lower  jaw  for  disease  of  the  bone. 

Fracture  of  the  Hyoid  Bone  is  of  very  rare  occurrence  ; and,  though 
usually  the  result  of  direct  violence,  as  a forcible  grasp,  has  been  seen  ay 
Ollivier  D’Angers  to  occur  from  muscular  action.  The  signs  are  always  very 
obvious.  The  fragments  form  a sharp  salient  angle  : there  are  much  pain  and 
irritation,  increased  by  speaking  and  deglutition.  There  is  usually  salivation ; 
and  considerable  difficulty  in  breathing  may  be  present  Reductions  accom- 
plished by  pressing  the  fragments  into  position,  either  externally  m J 
passing  the  finger  into  the  mouth.  Should  one  piece  of  the  bone  be  driven 
much  in,  it  might  possibly  require  to  be  drawn  forwards  with  a tenaculum 
The  neck  should  then  be  fixed  with  a stiff  pasteboard  collar  to  prevent 

displacement. 

FRACTURES  OF  THE  BONES  OF  THE  CHEST. 

Fracture  of  the  Bibs  and  Costal  Cartilages.— These  injuries  may 
occur  in  two  ways  : 1st,  from  direct  violence,  the  part  that  is  stmekbemg 
driven  in  towards  the  thoracic  cavity,  and  thus  broken  ; _nd,  the  fiactur 
occurs  from  indirect  violence,  the  forepart  of  the  chest  bemg  forcffily 
messed  so  that  the  rib  is  bent  outwards,  and  snaps.  When  the  injury  is 
Result  of  direct  violence,  and  the  broken  fragments  are  forced  m,  the  pleuia, 
lung  liver  or  diaphragm,  may  be  wounded,  thus  giving  rise  to  the  most  serious 
amf  fata?1  consequences,  such  as  hemorrhage,  emphysema,  and  inflammation 
of  the  narts  injured.  When  it  is  occasioned  by  indirect  violence,  as  the  fu  c 
tore  tics  place  in  a direction  outwards  the  thoracic  organs  ^e^ontwi, 
and  thus  injured,  but  they  arc  not  liable  to  be 

In  some  rare  cases,  the  ribs  have  been  known  to  be  broken  b3  the  violent 
traction  of  the  abdominal  muscles  during  parturient  effort s ^ 

Fractures  of  the  ribs  maybe  single;  multiple  when  sc  ’ . 

whole  of  the  ribs  on  one  side,  or  several  on  both  sides,  are  fiacti ired L , ^ 

as  in  ordinary  violence  ; and  compound,  as  111  gunslio  lnjui  cs , 

blt;  ^ne  o"s^S,  and  frequently  several  are  fnmtumd  at 
tS.  The  middle  ribs,  from  the  fourth  to  " 

as  well.  But  this  is  not  an  invariable  complication.  I have  seen 
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the  first  two  ribs  from  a fall,  without  any  injury  to  neighbouring  bones.  This 
fracture  is  always  very  dangerous,  on  account  of  the  liability  to  injury  of 
important  subjacent  structures.  The  lower  ribs,  being  less  firmly  fixed  than 
the  others,  commonly  escape,  unless  very  great  and  direct  violence  be  inflicted 
upon  them.  Any  part  of  a rib  may  be  broken  by  direct  violence  ; but  when 
the  fracture  is  the  result  of  compression  of  the  chest,  it  is  usually  the  point  of 
greatest  convexity  or  the  neighbourhood  of  the  angle  of  the  rib  that  gives  way. 
These  indirect  fractures  commonly  occur  in  elderly  people,  in  whom  the  elas- 
ticity of  the  thoracic  parietes  has  lessened  as  the  result  of  age,  and  they  are 
peculiarly  liable  to  occur  in  some  cases  of  general  paralysis  of  the  insane,  in 
which  the  bones  are  weakened  by  atrophy. 

Symptoms. — The  chief  symptom  is  a sharp  pricking  and  catching  pain  at 
the  seat  of  injury,  increased  by  breathing  deeply,  or  by  coughing.  In  order 
to  avoid  this,  the  inspirations  are  shallow,  and  the  breathing  is  principally 
diaphragmatic  and  abdominal.  On  placing  one  hand  on  the  sternum,  and 
the  other  on  the  spine,  and  pressing  gently,  the  patient  will  complain  of  pain 
at  the  seat  of  fracture.  This  is  often  a valuable  means  of  diagnosis.  On 
laying  the  hand  over  the  seat  of  injury,  and  desiring  the  patient  to  cough, 
crepitus  may  often  be  felt  ; and  in  most  cases  this  is  audible  on  applying  the 
ear  to  the  chest.  The  diagnosis  of  the  fracture  is  necessarily  more  easily 
made  where  the  ribs  are  thinly  covered,  than  where  they  lie  under  the  muscles 
of  the  back.  Occasionally  the  outline  of  the  rib  will  be  found  to  be  irregular; 
and  in  some  instances,  where  several  ribs  are  broken,  the  whole  side  of  the 
chest  is  flattened  and  depressed.  Besides  these  local  symptoms,  special  com- 
plications resulting  from  laceration  of  the  pleura  and  lung,  such  as  haemop- 
tysis, pneumothorax,  or  emphysema,  may  occur.  These  complications,  which 
will  be  fully  described  in  the  Chapter  on  Injuries  of  the  Chest,  are  much  less 
freejuent  than  might  d priori  be  supposed,  owing  to  the  fracturing  force  being 
usually  indirect,  causing  the  rib  to  bend  outwards,  and  thus  to  break  away 
from,  instead  of  into,  the  chest.  Per  se  a fractured  rib  is  in  no  way 
dangerous.  It  is  only  when  the  fractured  ends  are  driven  inwards,  so  as  to 
wound  the  deep  parts,  that  danger  arises.  Hence  the  prognosis  will  mainly 
depend  on  the  mode  of  occurrence  of  the  fracture.  If  this  be  the  result  of 
a direct  blow  on  the  chest,  as  the  kick  of  a horse,  the  fractured  ends  will  be 
driven  inwards,  and  so  may  do  much  mischief.  The  danger  of  fractured  ribs, 
indeed,  depends  wholly  on  the  thoracic  complications,  and  these  will  be 
occasioned  chiefly  by  one  of  two  conditions  : either  by  the  forcible  driving  in 
of  the  fractured  end  of  one  rib,  so  that  the  pleura  and  lung  become  wounded 
by  the  sharp  and  ragged  fragment ; or  else  by  a large  number  of  ribs  being- 
broken  by  a severe  squeeze  of  the  chest,  and  the  thoracic  organs  injured  by 
the  general  compression.  It  is  surprising,  however,  what  an  extent  of  injury 
of  this  kind  may  take  place  without  serious  consequences.  I have  had  under 
my  care  a young  man,  who,  in  consequence  of  a crush  of  the  chest,  in  a railway 
accident,  had  the  upper  seven  ribs  broken  on  the  right  side,  and  the  lower  five 
on  the  left,  the  chest,  especially  on  the  right  side,  being  greatly  flattened;  lie 
recovered  without  a bad  symptom.  In  gunshot-injuries  of  the  chest,  with 
splintering  of  the  ribs,  there  is  always  wound  of  the  contained  organs,  which 

ccomes  the  main  source  of  danger  to  the  patient  and  of  attention  on  the  part 
of  the  Surgeon. 

Treatment — In  treating  fractured  ribs,  the  Surgeon  need  not  concern 
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himself  so  much  about  the  union  of  the  fracture,  as  about  the  prevention  of 
pain  to  the  patient  in  breathing,  and  of  the  subsequent  occurrence  of  serious  ■ 

inflammation  or  other  mischief  within  the  chest 

Any  displacement  that  may  exist  usually  remedies  itself.  The  chest-wall, 
even  when  extensively  flattened,  gradually  expands  under  the  influence  oi  the 
respiratory  movements.  If,  however,  a portion  of  the  rib  continue  depressed, 

It  Imd  molt  certainly  better  be  left  so  : the  suggestions  that  have  been  made 
for  elevating  these  fractures  by  means  of  sharp  books  and  sciew  -probes,  being 
more  likely 'than  the  continuance  of  the  depression  to  occasion  serious  mischief 
to  the  contents  of  the  thorax.  In  order  to  prevent  undue  motion  of  the  broken 
bone  and  consequent  irritation  produced  by  its  puncturing  the  pleura,  01^  ung, 
the  movements  of  the  injured  part  of  the  chest  may  he  restrained  by  the  app  1- 
catioT  oiTtaad  flannel-roller,  or  of  a laced  napkin  round  it.  Instead  of 
or  in  addition  to  these  means,  it  will  be  found  most  useful  to  apply  a j o 

mTa!s  fW 

“ ^ "„te 

enough  to  apply  the  jh^cove^^^^r^^idedtn^to'r^ch'about 

overlapping  e^  °.  h jrL  wMch  the  fragments  are  driven  inwards,  it  will 
MtTSe .constriction  o.  the  « ci= 

" ’ifi: 

breathe  easily,  hut  he  mus  irritated  by  the  projection  inwards  of 

broken,  the  diaphragm  may  b a, plied  too  tightly, 

—•  “d 

dyspnoea.  . f fractured  rib  is  three  weeks.  There 

, :^d£::  calms  rss 

of  the  constant  movement  that  necessarily  takes  place  betwee 

ends  in  respiration.  enli uterine  of  the  ribs,  all 

In  gun-shot-injuries  of  the  chest,  woimd  cleaned 

broken  spicnla  of  hone  must  be  caie  i y P ^ ^ bc  covercd  by  carbolic 
with  an  antiseptic  lotion  ^ben  possi  'mc  other  efficient  antiseptic  application, 
gauze,  iodoform,  or  sal  icy  icw  > sustained  by  the  intratlioracic  organs 

1 must  refer  10 

rziz' cs 

luges,  especially  the  , ^ V ' JeUon’witl,  the  rib,  or  broken 

™rsm  srs  ss™  »f  ‘ 

- f« * took,s“  rib. 


STERNUM—  CL  A VICLE. 


559 


most  commonly  uniting  by  a bony  callus  which  surrounds  the  fractured 
'll  ends. 

Fracture  of  the  Sternum. — The  sternum  is  not  often  broken.  Its  frac- 
' ture  occurs  usually  from  very  severe  and  direct  violence  ; and  when  this  is 
applied  on  the  forepart  of  the  chest,  the  ribs  or  costal  cartilages  are  more  liable 
to  suffer.  The  clastic  support  furnished  to  the  sternum  by  these  structures, 
| explains  in  a great  measure  the  rarity  of  its  fracture.  It  may  also  be  produced 
by  violent  bending  forward  of  the  body  after  the  spine  has  been  broken.  It 
j has  been  known  to  be  broken,  though  very  rarely,  by  violent  straining  muscular 
efforts  during  parturition.  Its  fractures  are  always  transverse,  usually  single, 
but  sometimes  multiple.  I have  seen  it  broken  into  three  nearly  equal  frag- 
ments by  a fall  from  a scaffold.  The  displacement  of  one  of  the  fragments  is 
sometimes  considerable,  the  upper  fragment  being  almost  invariably  behind  the 
lower ; but  even  if  there  be  but  little  deformity,  the  very  superficial  situation 
of  the  bone  will  always  enable  the  Surgeon  to  judge  of  the  exact  nature  of  the 
injury  it  has  sustained,  the  signs  of  which  resemble  those  of  a fractured  rib. 

The  Treatment  must  be  conducted  on  the  same  principles  as  in  a broken 
rib,  and  presents  nothing  deserving  of  special  attention.  Indeed,  when  frac- 
ture of  the  sternum  occurs  from  external  violence,  it  is  commonly  associated 
with  fracture  of  the  ribs,  near  the  angles  ; and  then  the  chest-bandage  or 
plaster  answers  equally  for  both  injuries.  Should  the  sternum  be  broken  during 
parturition,  the  patient  should  be  made  to  sit  up  in  bed,  with  the  shoulders 
supported  and  leaning  forwards  slightly,  so  as  to  take  off  the  tension  of  the 
abdominal  muscles.  If  a portion  of  broken  sternum  be  depressed,  it  should 
be  left  undisturbed.  It  will  probably  give  rise  to  no  serious  inconvenience, 
while  any  attempt  to  raise  it  by  surgical  interference  might  be  attended  with 
the  greatest  danger. 


Fractures  of  the  upper  extremity  may  occur  from  direct  or  from  indirect 
violence.  When  from  direct  violence  any  portion  of  any  bone  from  the  tips 
of  the  fingers  to  the  trunk  may  be  broken.  But  indirect  violence  is  the  more 
common  cause  of  such  fractures  ; and  the  portion  of  the  bone  broken  will 
depend  on  the  way  in  which  the  violence  is  directed.  Thus,  when  a person 
falls  forwards  on  the  palm  outstretched  to  save  him,  the  lower  end  of  the  radius 
is  the  part  that  usually  gives  way  ; or,  if  it  be  a child,  the  lower  epiphysis 
of  the  humerus  may  be  detached.  If  the  elbow  strike  the  ground,  the  shaft 
of  the  humerus  at  its  junction  with  the  upper  epiphysis,  gives  way  ; and  if 
the  shoulder,  the  clavicle  usually  snaps  across  at  its  greatest  convexity! 

The  Clavicle  is  more  frequently  broken  than  any  other  bone  in  the  body 
except  the  radius.  For  this  there  are  three  reasons.  First,  it  is  exposed  to 
the  influence  of  direct  violence  ; secondly,  it  receives  all  shocks  transmit.^ 
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to  form  an  S-shape,  which  admirably  enables  it  to  withstand  indirect  violence 
(Fig.  196). 

The  clavicle  is  occasionally  fractured  by  muscular  action— more  particularly 
from  the  swing  of  the  arm,  as  in  a back-handed  blow.  When  the  accident 
occurs  from  this  cause,  it  is  usually  about  the  middle  of  the  bone,  and  on  the 

^Compound  fracture  of  the  clavicle  can  occur  only  from  bullet-wounds,  or 
some  similar  severe  and  direct  injury  inflicted  upon  the  bone.  Fractures  from 
direct  violence  are  usually  transverse,  and  often  comminuted ; from  indirect 
violence  they  are  oblique.  The  latter  are  attended  by  much  more  deformity 
than  the  former. 

Fractures  of  this  bone  in  infants  and  young  children  are  usually  transverse ; 
sometimes  the  bone  is  merely  bent,  or  is  fractured  on  one  side  only.  The  injury 
is  usually  occasioned  by  falling  out  of  bed.  Such  accidents  are  frequently 
overlooked  by  careless  nurses  ; but  the  child’s  crying  whenever  the  arm  is  moved 
directs  attention  to  the  part,  and  the  Surgeon  then  finds  some  deformity,  with 
a node-like  swelling  about  the  middle  of  the  bone. 

Both  clavicles  are  occasionally,  though  rarely,  fractured.  In  one  such  case, 
which  was  under  my  care  at  University  College  Hospital,  the  patient,  a young 
man  of  20,  had  sustained  this  injury,  and  had  twelve  ribs  broken  as  well,  m a 
railway  accident.  Notwithstanding  this  serious  complication,  be  made  an  ex- 

^Complications. — In  simple  oblique  fracture  of  the  clavicle,  there  is  rarely 
any  complication  of  importance.  But  when  the  fracture  is  the  result  of  dnect 
violence,  the  same  force  that  breaks  the  bone  may  seriously  injure  subjacent 
parts  of  importance.  The  subclavian  vein  may  be  compressed  or  wounded,  or 
the  brachial  plexus  of  nerves  may  be  compressed  or  torn ; the  first  rib  may  be 
broken  by  the  crushing  violence,  and  the  pleura  wounde  . . 

The  clavicle  may  be  fractured  at  any  point  between  its  acromial  and  sternal 
ends  1 Most  frequently  the  Great  Convexity  is  broken  ; the  bone  bending 
here  when  pressed  upon  from  its  extremity,  the  curve  becoming  increased,  and 
at  last  oiving  way.  This  fracture  may  arise  from  direct  violence,  but  usually 
is  the  result  of  falls  on  the  hand  or  shoulder.  2.  It  ^y  Wactmed  neare 
the  acromion,  between  the  two  Coraco-clavicular  Ligaments.  3 Its 
Outer  End  may  be  broken  off  externally  to  the  outermost  point  of  inseiHou 
of  the  trapezoid  ligament,  between  it  and  the  acromion.  These  latter  two 
fractures  can  scarcely  occur  from  indirect,  but  are 

rlireet  violence  4 The  clavicle  may  be  broken  internally,  that  is,  to  uie 
Sterlal  S de  of  the  Rhomboid  Ligament,  usually  about  three-quarters  of 
tom  its  sternal  articulation.  This  injury  is  of  very  rare  occurrence. 
E W Smith,  although  admitting  its  possrbility,  states  that  there  is  no  ac 

^The  ujwn'the8 seS  oTftactuie.  When  the  bone  is  broken 

SteZ  “nrS^the alongttie  bouefare  usually  present.  When  the 

**  r „f";t  5=1 « — i 

Ci  and  inwards,  with  a slight 

angles  to  the  rest  of  the  bone,  apparently  by  the  dia0gm0 
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Fig.  196. — Sound  Clavicle. 


Fig.  197. — Fracture  of  Clavicle, 
outside  of  Trapezoid  Liga- 
ment. 


the  shoulder,  the  point  of  which  is  rounded  forwards  (Fig.  197).  When 
the  fracture  occurs  about  the  middle  of  the  bone , or  at  any  part  on  the 
sternal  side  of  the  scapular  ligaments,  there  is  a well-marked  deformity, 
owing  to  a triple  displacement  of  the  inner  end  of  the  outer  fragment  inwards, 
downwards,  and  slightly  backwards,  while  the  outer  end  is  rotated  forwards. 
This  displacement  is  due  to  two  causes,  one  of  which  is  mechanical  and  the 
other  muscular.  The  displacement  downwards  is  due  chiefly  to  the  weight  of 
the  arm,  but  the  contraction  of  the  deltoid  also  would  aid  in  depressing  the 
inner  end  of  the  outer  fragment.  The  displacement 
inwards  is  due  to  the  action  of  the  muscles  passing 
from  the  chest  to  the  arm  and  scapula,  the  pecto- 
ralis  major  and  minor,  and  the  latissimus  dorsi  ; the 
rotation  forwards  and  the  pointing  of  the  sternal  end 
of  the  outer  fragment  backwards  is  due  to  the  more 
powerful  action  of  the  pectoral  muscles.  The  outer 
extremity  of  the  inner  fragment  appears  to  be  elevated, 
the  skin  being  drawn  tensely  over  it  ; but  this  is 
owing  rather  to  the  depression  of  the  outer  portion  of 
the  bone  ; it  is  usually  kept  fixed  by  the  antagonism 
between  the  sterno-cleido-mastoid  and  great  pectoral 
muscles.  It  may,  however,  in  some  cases  be  raised. 

This  is  when  the  clavicular  portion  of  the  sterno- 
cleido-mastoid  muscle  is  unusually  strong,  and  when 
the  fracture  has  taken  place  just  outside  its  insertion 
into  the  clavicle  ; or  it  may  be  raised  and  pushed  forwards,  by  the  inner  end 
of  the  outer  fragment  getting  below  or  behind  it.  On  looking  at  a patient  with 
fracture  of  the  clavicle  in  this  situation,  the  nature  of  the  injury  is  at  once 
evident.  The  approximation  of  the  point  of  the  shoulder  towards  the 
sternum;  the  prominence  formed  by  the  outer  end  of  the  inner  fragment, 
over  which  the  skin  is  stretched ; the  sudden  depression  under  this,  and  the 
crepitus,  which  can  be  easily  induced  by  elevating  and  rotating  the  shoulder 
at  the  same  time  that  the  elbow  is  pressed  to  the  side,  indicate  in  the  most 
unequivocal  manner  the  nature  of  the  injury.  The  attitude  of  the  patient  is 
remarkable  ; he  sits,  leaning  his  head  down  to  the  affected  side,  so  as  to  relax 
the  muscles,  and  supports  his  elbow  and  fore-arm  in  the  sound  hand,  in  order 
to  take  off  the  weight  of  the  limb  ; he  is  unable  to  raise  his  arm  from  the  side, 
and  any  attempt  to  do  so  causes  severe  pain. 

^hen  the  fracture  occurs  near  to  the  sternal  end  of  the  bone,  it  is  usually, 
d not  always,  transverse.  If  it  occur  internally  to  the  rhomboid  ligament,  the 
outer  fragment  is  displaced  forward,  but  remains  on  the  same  horizontal  level 
as  the  sternal  fragment.  If  the  triple  displacement  of  the  outer  frag- 
ment, characteristic  of  fractured  clavicle,  viz.,  in  a direction  downwards, 
towards,  and  inwards,  have  occurred,  then  R.  W.  Smith  believes  that,  how- 
ever near  the  joint  the  fracture  may  appear  to  be,  it  must  in  reality  have  oc- 
r *T?(.  ei  nally  to  the  costo-clavicular  ligament,  which  is  too  strong  to  admit 
In  1K  !lccment,  or  to  be  ruptured,  and  so  to  allow  it  to  be  occasioned, 
the  bo>I  mai'^  s'mP^e  fracture  of  the  clavicle  the  blood  vessels  passing  under 
the  ni'10  aie  -VCI^  nue^  ever  injured  or  even  compressed.  This  is  owing  to 
n],#L  ?llnc,!  m which  the  outer  fragment  is  displaced,  its  sternal  end  being 
pushed  in  front  of  them  and  to  their  inner  side. 

vOL.  I. 
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Conuniinited  Fracture  of  the  Clavicle  is  the  result  of  severe  and 
direct  violence.  It  is  a dangerous  accident,  as  the  subclavian  vein  and  , 
adjacent  plexus  of  nerves,  or  the  upper  part  of  the  pleura,  may  lie  seriously 
injured.  In  a case  that  was  under  iny  care,  the  subclavian  vein  was 
apparently  wounded,  great  extravasation  of  blood  taking  place  about  the 
shoulder  and  neck,  and  the  circulation  through  the  veins  of  the  arm  being  so 
much  interfered  with  as  to  threaten  gangrene.  The  case,  however,  did  per- 
fectly well  under  the  continuous  application  of  evaporating  lotions  to  the 
shoulder,  and  attention  to  the  position  of  the  arm.  But  in  another  case, 
o-ano-rene  of  the  arm  took  place,  leading  to  amputation  at  the  shoulder- 
joint.  The  patient  died  of  pyaemia,  and  a fragment  about  one  inch  long 
separated  from  the  posterior  part  of  the  clavicle  was  found  lying  upon,  and 

compressing,  the  subclavian  vein.  . . „ 

Dr  John  (Me  relates  a case  of  comminuted  fracture  of  the  clavicle  from 

direct  violence,  in  which  the  right  internal  jugular  vein  was  lacerated  by  one 
of  the  fragments,  there  being  great  extravasation  of  blood.  . . 

I have  "known  only  one  instance  in  which  the  subclavian  artery  was  injured. 

It  occurred  at  University  College  Hospital.  The  left  clavicle  was  broken  by 
direct  violence,  a cart-wheel  passing  over  the  shoulder.  An  aneurism  rapidly 
formed  in  the  subclavian  artery,  whether  by  direct  injury  or  as  the  result  of 
severe  strain  was  however  uncertain.  C.  Heath,  under  whose  care  the  patient 
was,  amputated  at  the  shoulder- joint. 

Compound  Fracture  of  the  Clavicle  can  of  course  be  produced  only  by 
direct  violence,  and  in  such  cases  any  amount  of  injury  may  be  done  to  the 
sublying  and  neighbouring  parts  by  the  same  violence  that  breaks  the  bone  or 
by  fragments  driven  in.  The  vein,  artery,  or  nerves  may  be  injured  and  then 
liability  to  injury  will,  for  obvious  anatomical  reasons  be  in  the  order  named. 

Treatment  of  Simple  Fracture  of  the  Clavicle.— There  are  few  frc  - 
Hires  for  the  cure  of  which  so  great  a variety  of  ingenious  and  complicated 
contrivances  has  been  devised,  as  those  of  the  clavicle,  and  there  are  few  m 
which  so  much  ingenuity  has  been  displayed  in  yarn  ; for.  however  perfect  the 
apparatus  may  appear  to  be,  it  seldom  answers  the  purpose  intended,  v z, 
cul-e  the  fracture  without  deformity.  I believe  that  more  may  be  done  with  a 
little  skill  and  patience  by  simple  means,  than  by  the  most  elaborate  mechanical 

C° Whlnnthe  fracture  occurs  at  the  tip  of  the  acromial  end  of  the 
figure-of-8-bandage  round  the  shoulders,  and  keeping  the  arm  ^ 

prevent  the  tendency  to  rotation  of  the  shoulder  : or*. a 
is  broken  between  the  coraco-clavicular  ligaments  there  is  but  little  displa 

ment  and  the  same  treatment  will  suffice.  . . decd 

But  when  the  fracture  is  situated  towards  the  middle  of  the  0 , 
at  any  point  to  the  inside  of  these  ligaments,  the  management  is  m 
difficult  and  numerous  methods  of  treating  it  have  been  imenei.  - 
obiects  ’aimed  at  in  all  are  to  draw  the  outer  fragment  outwards  to  foi“ 
S cud  backwards,  and  by  supporting  tl.c  weight  of  the  hmb  to  corn**  the 
displacement  downwards.  It  is  impossible  to  mention  here  more  than 

the  three  prinei- 

“fda^ck  wedge-shaped  cushion  with  its  broad  end 
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3 upwards  in  the  axilla,  and  then  bringing  the  elbow  closely  to  the  side,  the 
humerus  is  made  to  act  as  a lever  and  draw  the  shoulder  and  the  scapular 
fragment  outwards,  thus  correcting  the  displacement  inwards.  2.  By  pressing 
the  shoulder  well  backwards,  behind  the  lateral  median  line  of  the  body, 
the  tendency  to  rotation  forwards  is  removed.  3.  By  elevating  the 
shoulder,  and  taking  off  the  weight  of  the  arm  by  means  of  a short  sling 
that  passes  well  under  the  elbow,  the  displacement  downwards  is  remedied. 
By  these  simple  means  the  triple  displacement  of  the  outer  fragment  is  cor- 
rected. But  the  great  difficulty  consists  in  keeping  the  fracture  in  a good 
position  ; and  when  it  is  oblique,  this  becomes  almost  impossible,  so  that  a 
cure  without  nodular  or  angular  deformity  is  very  seldom  obtained. 

I used  formerly  to  recommend  that  the  fingers  should  be  bandaged  sepa- 
rately, the  palm  padded,  and  the  bandage  carried  up  as  high  as  the  axillary 
pad.  More  extended  experience  leads  me  to  doubt  the  expediency  of  all  these 
directions,  and  I now  content  myself  with  simply  bandaging  the  hand  and  fore- 
arm lightly  and  leaving  the  tips  of  the  fingers  free, 
so  that  the  conditions  of  the  circulation  through  the 
limb  can  be  watched.  Care  must  be  taken  not  to  use 
the  lever-like  movement  of  the  arm  against  the  fulcrum 
of  the  axillary  pad  too  forcibly,  lest  the  axillary  vessels 
or  plexus  of  nerves  be  compressed.  Before  applying 
the  roller,  the  elbow  must  always  be  flexed  : otherwise 
undue  and  dangerous  constriction  of  the  arm  may 
occur.  The  pad  should  be  firm,  made  of  bed-tick 
stuffed  with  bran,  six  inches  long,  five  broad,  and  three 
thick  at  its  upper  part  ; the  sling  must  support  the 
elbow,  and  the  hand  should  be  well  raised  across 
the  chest.  After  the  limb  has  been  put  up,  the  pulse 
at  the  wrist  should  be’ felt,  and  the  finger-nails  ex- 
amined in  order  to  see  that  the  circulation  is  neither 
arrested  nor  impeded  by  the  pressure  of  the  pad.  In 
the  accompanying  figure,  the  sling  does  not  extend 
under  the  elbow  as  it  ought  to  ; it  is  represented 
not  to  conceal  the  other  parts  of  the  apparatus  (Fig.  198).  The  elbow  must 
be  kept  to  the  side  by  a few  turns  of  a roller,  or  by  means  of  a padded  belt. 

Treatment  by  the  figure-of-8-Banclage.— If  in  a case  of  fractured 
clavicle  the  patient  be  seated  in  a chair,  and  the  Surgeon,  standing  behind 
him,  places  his  knee  between  the  scapulae,  and  holding  by  the  points  of  the 
shoulders  pulls  forcibly  backwards,  the  outer  fragment  will  be  seen  to  be 
drawn  outwards  at  the  same  time  that  the  rotation  forwards  is  corrected.  The 
treatment  by  the  figure-of-8-bandage  is  intended  to  maintain  this  position 
while  the  weight  of  the  arm  is  taken  off  by  a sling  supporting  the  elbow.  The 
simplest  form  of  this  apparatus,  and  one  that  will  frequently  be  found  very 
u u as  an  immediate  application,  is  that  recommended  by  Syme,  known  as 
ie  treatment  hy  the  three  handkerchiefs.  A large  handkerchief  folded  diagonally 
it  cl  Qu  rut  °ne  'nc^  anc^  a wide  is  placed  round  each  shoulder  so  that 
twn  m l 1G,ln  il0nt  'n  hollow  internal  to  the  coracoid  process.  The 
j.0  .7  8 are  secured  by  a single  turn  behind  the  shoulder,  and  then  twisted 

Inaoiho'.  !orm  a single  cord.  These  cords  are  then  knotted  firmly 

o 1 in  ie  middle  line,  while  the  shoulders  arc  forcibly  pulled  back- 

002 


Fig.  198. — Apparatus  for  Frac- 
tured Clavicle. 


in  this  way,  in  order 
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wards  ; a folded  towel  must  be  put  along  the  spine  to  prevent  the  knot 
hurting  the  patient.  The  third  handkerchief  is  then  put  on  as  a sling 

firmly  supporting  the  elbow.  . 

Sayre’s  Treatment  by  Adhesive  Plaster. — Lewis  A.  Sayre  ot  -New 
York  recommends  the  following  mode  of  treatment,  which  has  been  found  to 
act  extremely  well  during  the  last  few  years  at  University  College  Hospital. 


Fig.  199.— Strap  drawing  back  Shoulder. 


Fig.  200.— Strap  raising  Shoulder. 


Two  strips  of  plaster,  spread  on  strong  calico  or  moleskin,  are  to  be  cut,  each 
about  three  and  a half  inches  wide  or  less,  according  to  the  size  of  the  patient. 
One  of  these  is  to  be  long  enough  to  encircle  the  arm,  and  afterwards  to  pass 
one  and  a half  times  round  the  body.  A loop  in  this  is  first  passed  round 
the  arm  immediately  below  the  axillary  border.  The  non-adhesive  side  of  the 
plaster  must  be  towards  the  skin,  and  the  loop  must  be  secured  by  stitches.  It 


Pig.  201.— Bills’s  Splint. 


Fig.  202.— Ellis’s  Splint  applied. 


must  be  quite  loose,  so  that  there  shall  be  no  risk  of  compressing  the  vessels. 
When  this  has  been  made  fast  the  elbow  must  be  drawn  well  backwards,  an 
the  strip  of  plaster  is  carried  firmly  round  the  body  and  its  end  bioug  P 
b t S . i L in  the  fioTire  A few  stitches  may  be  inserted  to  render  it. 
hold  moreCsecure  (Fig.  199).  The  second  strip  must  be  of  sufficient  length  to 
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pass  from  the  sound  shoulder,  obliquely  round  the  chest  beneath  the  elbow  of 
the  injured  side,  and  to  overlap  for  some  six  or  eight  inches.  A slit  must  be 
cut  in  it  for  the  olecranon.  Before  applying  this  the  elbow  must  be  drawn 
well  forwards,  when,  the  first  strip  of  plaster  acting  as  a fulcrum,  the  shoulder 
will  be  thrown  backwards  and  outwards.  At  the  same  time  the  elbow  must 
be  forced  upwards.  These  positions  must  be  maintained  by  the  application 
of  the  plaster  over  the  forearm  and  hand,  as  in  Fig.  200. 

Ellis’s  Splint,  which  is  sufficiently  explained  by  the  accompanying  figures 
(Figs.  201, 202),  though  an  unnecessarily  cumbersome  contrivance  for  ordinary 
cases  of  fractured  clavicle,  is  useful  in  those  instances  in  which  great  steadiness 
of  limb  is  required  to  keep  the  fragments  in  good  position. 

In  children,  in  whom  these  fractures  often  occur,  there  is  frequently  a 
difficulty  in  keeping  the  bandages  properly  applied  ; in  these  circumstances  the 
starched  apparatus  will  be  found  veiy  useful,  care  being  taken  to  re-apply  it 
as  often  as  it  becomes  loose,  lest  deformity  result.  Fractured  clavicles  occurring 
in  females,  to  whom  any  irregularity  of  imion  in  this  situation  would  be 
veiy  annoying,  are  best  treated  by  keeping  the  patient  lying  flat  on  her  back 
in  bed,  with  the  arm  fixed  to  the  side,  for  the  first  two  or  three  weeks.  By 
this  plan,  which  is  as  old  as  the  days  of  Hippocrates,  I have  seen  better  results 
produced  than  by  any  other. 

When  loth  clavicles  are  broken,  the  patient  should  be  kept  in  bed,  and  the 
shoulder  fixed  and  drawn  backwards  by  means  of  a figure-of-8-bandage.  In 
the  case  already  alluded  to  (p.  562),  this  could  not  be  borne,  owing  to  the 
simultaneous  fracture  of  the  ribs  ; but  the  patient  nevertheless  made  a good 
recovery  with  little  deformity. 

In  Comminuted  Fracture  of  the  Clavicle,  it  must  always  be  remembered 
that  the  subclavian  vein  may  be  compressed  or  contused.  It  is,  therefore, 
of  importance  to  avoid  all  means  that  may  interfere  with  the  return  of  venous 
blood  from  the  arm.  Hence  the  bandaging  of  the  fingers,  hand,  and  fore-arm 
should  be  omitted,  and  the  axillary  pad  laid  aside.  The  limb  should  be  drawn 
back,  supported  in  a sling,  and  the  patient  kept  recumbent  until  union  has 
been  attained. 


In  comminuted  simple  fracture  of  the  clavicle  with  vertical  depression  of  the 
central  portion,  Annandale  has  removed  the  displaced  piece  of  bone. 

Period  of  Union.— In  adults  a fractured  clavicle  is  solidly  united  in  four 
weeks.  In  children  three  weeks  is  sufficient,  and  in  infants,  a fortnight. 

Fractures  op  the  Scapula. — 1.  Fracture  of  the  Body  of  the 
Scapula  is  not  very  commonly  met  with  ; and  when  it  occurs,  being  always 
the  result  of  considerable  direct  violence,  it  is  usually  associated  with  serious 
W subjacent  ribs  and  trunk.  The  thick  layer  of  muscles  overlyin°* 
this  bone  not  only  protects  it,  but  limits  displacement,  and  renders  the  detem 
tion  of  its  fracture  difficult.  The  fracture  usually  takes  place  across  the  bone, 

vc  Starred  ^ °W  SPm°  ; but  occasiona%  ifc  may  be  split  longitudinally 

h Jv?  T?atment  consisfcs  in  Placin8'  the  arm  in  a sling,  the  application  of  a 

scorf  S •’ ,and  suPP°rfc  of  the  part  with  a pad.  But  all  Surgeons  who  have 

withnni  r.  aCC-\  Cn^  ,are  aSree_tt  as  to  the  extreme  difficulty  of  obtaining  union 

in  most /h  181  v*1  > e dcJb,'mity  » which,  however,  is  of  less  moment  here  than 
in  most  other  situations. 

tuies  in  the  Vicinity  of  the  Shoulder-Joint  arc  of  common 
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occurrence,  and  may  happen  either  in  the  bony  points  of  the  scapula  that 
overhang  this  articulation,  or  else  in  the  upper  end  of  the  humerus  hot 
infrequently  there  is  double  fracture  in  the  neighbourhood  of  this  articulation ; 
thus  the  acromion  may  be  broken,  as  well  as  the  neck  of  the  humerus,  these 
complications,  as  well  as,  in  many  cases,  the  amount  of  contusion,  and  the 
rapid  swelling  that  takes  place,  necessarily  render  the  diagnosis  somewhat 

2.  The  Acromion,  forming  as  it  does  the  very  tip  of  the  shoulder,  is  more 
frequently  broken  than  any  other  part  of  the  scapula.  But,  in  spite  o its 
exposed  situation,  fracture  of  this  process  through  its  base  is  not  very  common ; 
at  least  I have  seen  but  few  cases  of  it,  and  there  is  good  reason  to  believe  that 
many  of  the  cases  of  supposed  fracture  in  this  situation  are  111  reality  cases  of 
delayed  ossification  of  the  line  of  junction  between  the  base  and  the  epiphysis. 
Notwithstanding  this  source  of  fallacy,  there  can  be  no  doubt,  as  is  proved  by 
numerous  preparations,  that  this  fracture  does  occur.  . . , , 

The  Signs  of  this  fracture  are  obvious.  When  the  acromion  is  broken  off 
near  its  root  the  arm  hangs  as  a dead  weight  by  the  side,  and  the  patient, 
feelino-  aS  if  his  arm  were  dropping  off,  supports  it  with  the  other  hand.  There 
is  flattening  of  the  shoulder,  which  is  most  marked  when  the  patient  is  looked 
at  from  behind  ; and  the  head  of  the  humerus  can  be  felt  somewhat  lower  in 
the  axilla  than  natural.  On  running  the  finger  along  the  spine  of  the  scapula, 
a sudden  inequality  in  the  line  of  the  bone  can  be  detected  ; and,  on  jalsin» 
the  elbow  and  rotating  the  arm,  crepitus  can  be  felt,  the  rounded  outline 

the  shoulder  being  restored.  nnhirP  of  the  iniurv 

When  the  tin  only  of  the  acromion  is  broken  off,  the  natuie  ot  tue  in]  y 
1 ] if  fup  natient  be  unable  to  raise  his  arm  to  a level  with  his 

Ty,  t re  touch  tto  crPo™  owtogTo  some  of  the  fibres  of  the  deltoid  having 
tauS  pS  S ate—  , and  it  may  be  determined  b,  the  existence  m 
a mi  tor  decree  of  some  of  the  preceding  signs,  which  prevent  the  accident 

lif  “rsvCn 

stated  this  may  be  a congenital  defect,  to  which  perhaps  attention  has  been 
directed  only  when  the  shoulder  has  been  bruised  or  otherwise  injured. 

The  Treatment  consists  principally  in  raising  the  elbow,  so  as  totakeoff  t^ 

gfilSi*  articulation,6 the  teeatment  must  be  the  same 
“mena^rfftis  ptcess  is  broken  across,  there  iy-h^io, 

zz&ss& 

'"t* TtfcoSw^oeess  is  but  seldom  broken,  there  not  being  morethan 

ten  or  twelve  unequivocal  cases  of thus  S.y  cfc 

except  by  very  direct  violence.  Ihcie  tl  implicating 
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the  base  of  the  acromion  ; and  an  old  specimen,  from  a subject  in  the  dissecting- 
room,  showing  a fracture  through  the  middle  of  the  process  united  by  a fibions 
band  three-quarters  of  an  inch  in  length.  The  attachment  ot  such  poweiful 
muscles  as  the  pectoralis  minor,  biceps,  and  coraco-brachialis,  displaces  the 
fragment  considerably,  and  would  do  so  still  more,  were  it  not  that  it  is  kept 
in  position  by  the  ligaments  to  which  it  gives  insertion,  and  whose  fibres  are 
expanded  over  it. 

The  only  Treatment  that  can  be  adopted  is  to  put  the  arm  in  a sling  and 
fix  it  to  the  side. 

4.  Fracture  of  the  Heck  of  the  Scapula  immediately  behind  the  glenoid 
cavity  is  a rare  injury.  Its  existence  has  been  doubted  : A.  Cooper  and  South 
have  stated  that  cases  so  described  are,  in  reality,  instances  of  fracture  of  the 
upper  end  of  the  humerus.  There  is,  according  to  South,  no  preparation  in 
any  museum  in  London  illustrating  fracture  of  the  neck  of  the  scapula.  A 
case,  however,  recorded  by  Spence  in  the  Edinburgh  Medical  Journal  for  18G3, 
puts  the  occasional  occurrence  of  the  injury  beyond  doubt.  A man  was 
brought  into  the  Edinburgh  Infirmary,  who  had  fallen  on  his  shoulder  while 
iutoxicated.  There  was  falling  of  the  limb  towards  the  axilla,  with  projection 
of  the  acromion  and  flattening  of  the  deltoid ; and  crepitus  was  felt.  The 
contour  of  the  shoulder  was  restored  by  drawing  the  arm  from  the  side  and 
raising  the  limb.  The  man  died  some  days  afterwards  from  meningitis,  the 
result  of  an  injury  to  the  forehead  which  he  had  received  during  the  fall.  O11 
examining  the  shoulder,  “ the  fracture  was  found  to  pass  obliquely  from  below, 
upwards  and  forwards,  commencing  about  half-an-inch  behind  the  origin  of 
the  long  head  of  the  triceps,  and  separating  the  neck  and  four-fifths  of  the 
lower  part  of  the  glenoid  cavity  from  the  scapula.  The  long  head  of  the 
biceps  and  the  whole  of  the  glenoid  ligament  had  also  been  torn  from  the 
upper  fragment  of  the  glenoid  cavity,  and  carried  along  with  the  displaced 
portion.” 

In  fracture  through  the  neck  of  the  scapula,  the  coracoid  process  would 
necessarily  follow,  the  glenoid  cavity  being  detached  along  with  it.  Mobility 
of  the  coracoid  would,  therefore,  be  a valuable  sign  in  the  diagnosis  of  this 
rare  fracture. 

The  Treatment  of  such  an  injury,  if  it  were  diagnosed,  would  consist  in 
keeping  the  whole  arm  well  raised  and  fixed  to  the  chest,  with  a pad  in  the 
axilla. 

Fractures  of  the  Humerus.— In  studying  the  fractures  of  the  humerus, 
we  must  divide  that  bone  into  three  parts,— the  Upper  Articular  End,  the 
Shaft,  and  the  Lower  Articular  End. 

1.  Fractures  of  the  Upper  Articular  End  of  the  Humerus  not  unfre- 
quently  occur,  constituting  an  important  class  of  injuries  which  have  been 
carefully  studied  by  Sir  A.  Cooper,  and  more  recently  by  E.  W.  Smith,  whose 
work  on  Fractures  deserves  the  attentive  perusal  of  every  practitioner. 

Five  kinds  of  fracture  of  the  humerus  are  met  with  in  the  immediate  vicinity 
ot  the  shoulder-joint.  Two  of  these  are  Intracqpsular,  viz.,  Simple  Fracture 
the  Anatomical  Neck,  and  Impacted  Fracture  of  this  portion  of  the  bone, 
lie  remaining  three  are  Extracapsular,  viz.,  Fractures  of  the  Surgical  Neck— 
irnpie  and  Impacted  ; and  Separation  of  the  Great  Tuberosity. 

( U lacaf>311lar  Fracture  of  the  Neck  of  the  Humerus. — When  the 
’ac  uie  occurs  at  the  anatomical  nccJc,  the  head  of  the  bone  is  detached  from 
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the  shaft,  a little  above  or  at  the  line  of  insertion  of  the  capsule.  This 
fracture  is  occasioned  by  severe  falls  or  blows  on  the  shoulder.  It  cannot 
result  from  indirect  violence.  A hill  on  the  hand  or  elbow  may  dislocate  the 
humerus  or  fracture  its  shaft,  but  it  cannot  break  its  upper  aiticulai  end. 

The  signs  of  this  injury  arc  by  no  means  very  distinct,  though  much  light 
has  been  thrown  upon  them  by  the  labours  of  it.  W . Smith.  There  is  loss  of 
motion  in  the  shoulder,  with  some  swelling  and  consideiable  pain,  together 
with  some  deformity ; an  irregularity,  produced  by  the  upper  end  of  the  lower 
fragment,  can  be  felt  towards  the  inner  side  of  the  joint ; crepitus  is  easily 
produced  ; and  there  is,  on  measurement  from  the  acromion  to  the  olecranon, 
shortening  to  the  extent  of  about  one-third  of  an  inch. 

When  this  fracture  is  impacted,  the  upper  fragment  penetrates  the  lower  one. 

In  consequence  of  this,  the  axis  of  the  humerus  is  directed  somewhat  inwards 
towards  the  coracoid  process ; here  also  some  irregular  osseous  swelling  may  he 
detected.  The  head  of  the  bone  can  be  felt  in  the  glenoid  cavity,  but  is  not 
in  the  axis  of  the  limb,  the  elbow  projecting  slightly  from  the  side,  there  being 
at  the  same  time  a hollow  some  little  distance  under  the  acromion.  There  is 
consequently  more  deformity  about  the  joint  in  the  impacted  than  in  the 
simple  intracapsular  fracture,  with  the  same  impairment  of  motion,  but 
crepitus  is  wanting,  or  a slight  grating  may  be  felt,  on  firmly  grasping  the 

shoulder  and  rotating  the  elbow.  . I- 

In  fracture  of  the  anatomical  neck  of  the  humerus,  the  portion  of  bone 
broken  off  may  be  completely  loose,  like  a foreign  body  in  the  joint.  Lncer 
these  circumstances,  theoretically  it  might  necrose  and  give  rise  to  destruction 
of  the  articulation,  but  I can  find  no  recorded  case  of  such  an  accident.  It  is 
probable  in  most  cases,  as  E.  W.  Smith  supposes,  that  its  vitality  is  preserved 
in  consequence  of  some  partial  union  being  kept  up  between  it  and  the  rest  of 
the  bone  by  untorn  shreds  of  capsule,  and  in  other  cases  it  may  be  due  to  im- 
paction. But  supposing  it  were  free,  there  is  no  reason  why  it  should  neces- 
sarily cause  suppuration,  any  more  than  a loose  piece  of  cartilage  chipped  o 
the  femur  in  the  kuee.  If  perfect  rest  were  maintained,  it  is  possible  that  the 
loose  fragment  might  form  new  adhesions  to  the  shaft.  In  any  case,  the  repair 

necessarily  proceeds  from  the  lower  fragment.  . 

Treatment— As  there  is  often  much  swelling  from  contusion  m these  cases, 
evaporating  lotions  should  be  had  recourse  to  for  a few  days.  A pad  may  then 
be  placed  in  the  axilla,  and  a leather-  or  gutta-percha-cap  fitted  to  tlies1'0111 
and  upper  arm,  the  limb  having  previously  been  bandaged  The  band  m 
be  supported  in  a sling,  and  the  elbow  fixed  to  the  sm  e.  n examini 
reducing  these  intracapsular  fractures,  no  violence  should  be  employe  , 
any  impaction  of  the  fragments  be  disturbed,  or  portions  of  untorn  caps 
of  much  importance  for  the  ultimate  osseous  repair  of  the  injury,  c 

l h Extracapsular  Fracture  of  the  Neck  of  the  Humerus.-In  this  injury, 
the  bone  is  broken  through  the  surgical  neck,  or  that  portion  w m i is  x.  °' 
tuberosities,  but  above  tho  insertions  of  the  pectoral*  major,  latounus  do«, 
tet;  maA  and  deltoid  muscles.  This  accident  is  most  frequen U * 
hut  it  mav  occur  in  children  as  well,  the  separation  then  taking  p act  . 

the  ine  of  .motion  between  the  epiphysis  and  the  shaft  of  the  bone  fa 
tacture  there  is  a double  displacement:  the  “Pf ' 
outwards  by  the  infra-spinatus  and  teres  minor,  and  abducted  y 
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spinatus ; whilst  the  shaft  is  drawn  inwards  by  the  pectoral  is  major,  latissimus 
dorsi,  and  teres  major,  and  upwards  and  forwards  into  the  axilla,  and  towards 
the  coracoid  process,  by  the  biceps,  coraco-brachialis,  triceps,  and  deltoid. 

The  signs  of  this  fracture  are  sufficiently  obvious.  The  glenoid  cavity  is 
filled  by  the  head  of  the  bone,  which  can  be  felt  in  it.  Below  this  there  is  a 
depression ; crepitus  is  easily  produced  if  extension  be  made  to  bring  the  rough 
surfaces  in  contact,  aud  there  are  great  mobility  of  the  lower  fragment,  and 
shortening  of  the  limb  to  the  extent  of  from  three-quarters  to  one  inch  ; but 
the  most  remarkable  sign  is  the  prominence  formed  by  the  upper  end  of  the 
shaft  of  the  humerus,  which  projects  under  the  integuments,  and  can  readily 
be  felt  under  the  coracoid  process,  when  the  elbow  is  pushed  upwards 
and  rotated.  The  axis  of  the  bone  also  is  directed  obliquely  upwards  and 
inwards  towards  this  point.  In  consequence  of  the  irritation  of  the  nerves  of 
the  axillary  plexus  by  this  fragment,  which  is  often  very  sharp  and  angular,  a 
good  deal  of  pain  is  complained  of  in  the  arm  and  fingers.  This  sign,  however, 
is  not  met  with  in  children,  when  the  epiphysis  is  separated  from  the  shaft, 
owing  to  the  greater  smoothness  of  the  fractured  surfaces.  There  is  often 
very  great  extravasation  of  blood  in  this  fracture,  owing  to  laceration  of 
branches  of  the  circumflex  arteries. 

Impacted  Extracapsular  Fracture  of  the  Heck  of  the  Humerus  has 

been  especially  treated  of  by  R.  W.  Smith  in  his 
excellent  work  on  Fractures.  In  this  injury,  the 
superior  fragment  being  penetrated  by  the  inferior 
one,  the  continuity  of  the  bone  and  its  firmness 
are  in  a great  measure  preserved  ; hence,  the 
usual  signs  of  fracture,  such  as  mobility,  displace- 
ment, and  crepitus,  are  not  readily  obtainable,  and 
indeed  the  signs  of  this  injury  are  chiefly  negative. 

Thus,  there  are  impairment  of  motion,  slight  de- 
formity about  the  joint  and  upper  part  of  the  arm, 
and  occasionally  crepitus  is  obtainable  with  difficulty, 
and  by  firmly  grasping  the  head  of  the  bone  whilst 
the  elbow  is  being  rotated.  There  is,  as  a rule, 
slight  shortening,  amounting  to  less  than  half  an 
inch. 

In  children,  separation  of  the  epiphysis  from 
the  shaft  is  common,  and  especial  care  must  be 
taken  not  to  confound  this  accident  with  a disloca- 
tion. The  diagnosis  is  always  easy.  In  children 

of  the  head  of  the  humerus  scarcely  ever  occurs.  

can  be  felt  in  the  glenoid  cavity ; but  above  all  the  broad  end  of  the  shaft, 
tor  the  fracture  in  them  is  always  transverse,  may  be  felt  drawn  up  under  the 
coracoid  process,  and  cannot  be  mistaken. 

The  Treatment  in  these  cases  should  be  carried  out  in  accordance  with  the 
^ °"U1=>  l)l mciples  and  details:  1.  lo  bandage  the  hand  and  arm  so  as  to 
L COnf?ion  and  fEdcina  of  limb  ; 2.  To  place  a pad  in  the  axilla 
as  ‘l.  a cium  ; ?>.  Io  bandage  the  elbow  closely  to  the  side  so  as  to 
come  the  displacement  inwards  of  the  upper  end  of  the  shaft,  which  will 
it  i«  h°JVn  ?n  ";uda  hy  the  axillary  pad;  4.  To  carry  the  elbow  (whilst 
ng  ant  aged  to  the  side)  forwards  across  the  chest,  in  advance  of 


Fig.  203. — Apparatus  for  Fracture 
of  the  Neck  of  the  Humerus. 

under  puberty  dislocation 
In  the  fracture,  the  head 
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the  lateral  median  line,  in  order  to  counteract  the  forward  displacement 
of  the  upper  end  of  the  shaft,  and  thus  to  throw  it  backwards  towards  the  ' 
head  of  the  humerus ; 5.  To  apply  a sling  so  as  merely  to  support  the  hand 
and  wrist,  allowing  the  elbow  to  hang  unsupported,  and  thus  letting  the 
weight  of  the  arm  counteract  the  displacement  upwards  (Fig.  203).  By  these 
means  the  triple  displacement  of  the  upper  end  of  the  lower  portion  of  the 
shaft  inwards,  forwards,  and  upwards  will  be  counteracted.  The  whole  is  then 
to  be  steadied  by  means  of  a leather-  or  gutta-percha-cap,  carefully  moulded 
and  fitted  to  the  shoulder  and  arm.  As  the  bruising  and  extravasation  are 
often  very  considerable  in  these  cases,  it  is  as  well  to  apply  evaporating  lotions 
in  the  first  instance. 

In  the  management  of  some  of  these  fractures,  I have  found  a very  con- 
venient apparatus  in  a leather  splint  about  two  feet  long  by  six  inches 
broad,  bent  upon  itself  in  the  middle,  so  that  one  half  of  it  may  be 
applied  lengthwise  to  the  chest,  and  the  other  hah  to  the  inside  of 
the  injured  arm  ; the  angle  formed  by  the  bend,  which  should  be 
somewhat  obtuse,  being  well  pressed  up  into  the  axilla.  In  this  way 
the  limb  is  steadied,  and  the  tendency  to  displacement  inwards  of 

the  lower  fragment  is  corrected.  . . , , 

In  some  cases,  fracture  of  the  neck  of  the  humerus  is  followed  by  atrophy 

of  the  bone,  though  good  union  has  taken  place.  . 

Compound  Fracture  of  the  Surgical  Neck  of  the  Humerus  is  not  of 

common  occurrence.  I have  had  a case  under  my  care  in  which  this  accident 
happened  to  a lad  from  a fall  out  of  a window.  The  fracture  was  transverse, 
and  the  upper  extremity  of  the  lower  fragment  was  driven  upwards,  and  pro- 
truded through  the  deltoid,  to  the  extent  of  an  inch  and  a half.  It  was  reduced 
with  difficulty  : as  great  irritation  was  set  up  around  the  seat  of  injury,  and  as 
there  was  a tendency  to  recurrent  protrusion  of  the  upper  extremity  of  the 
lower  fragment,  this  was  turned  out  by  enlarging  the  wound,  and  about  an 
inch  and  a half  of  it  sawn  off.  Union  took  place  between  the  fragments,  and 

recovery  was  effected  with  a very  useful  arm. 

Separation  of  the  Great  Tuberosity  of  the  Humerus  occurs  occasion- 
ally from  falls  and  blows  upon  the  shoulder ; but  more  commonly  as  the  result 
of  the  violent  action  of  the  three  external  rotator  muscles  which  are  lnseited  in 
it  In  this  injury  there  is  a double  displacement ; the  tubercle  is  carried  up- 
wards and  outwards  away  from  the  head  of  the  bone,  and  under  ^ 
to  the  acromion  process  ; the  head  is  drawn  upwards  and  mwa^  by  the 
muscles  passing  from  the  trunk  to  the  arm  as  well  as  by  the  of ahe : am, 

in  such  a way  that  it  lies  upon  the  inner  edge  of  the  glcnonl  canty  um 
coracoid  process,  and  is  indeed  almost  luxated.  The  consequence  of  this  double 
displacement  is ’a  great  increase  in  the  breadth  of  the  si*  which  b- 
nearly  double  its  natural  size  ; on  examination,  a rounded  tumoui— the  lie- 
o^the  bone — movable  on  rotating  the  arm,  can  be  felt  under  the  cornxad 
process  whilst  another  osseous  mass— the  great  tubcrosity-ma>  he  felt  a 
outer^ud  back  part  of  the  joint ; between  these  a sulcus  is  perceptible,  and 
crepitus  may  lie  felt  by  bringing  the  two  portions  of  bone  into  apposition » * 
rotatin'1'  the  arm.  This  accident,  which  is  rare,  has  been  most  carefa  y 
Merited  hi  Guthrie  and  Smith,  to  whom  we  are  indebted  lor  our  knowledge 

°f  ^L1  Treatment  consists  in  an  attempt  to  bring  the  detached  tuberosity  into 
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, contact  with  the  head  of  the  hone,  and  retain  it  there  : this  ^ may  he  done 
i either  by  mechanical  means,  or  by  relaxation  of  the  muscles.  The  tieatment 
1 by  mechanical  means  consists  in  placing  a pad  in  the  axilla,  and  bringing  the 
,j  elbow  to  the  side  so  as  to  throw  out  the  head  of  the  bone,  at  the  same  time 
t that,  by  means  of  a compress,  the  tuberosity  is  pressed  into  proper  position,  the 
I arm  being  supported  in  a sling.  The  treatment  by  relaxation  of  the  muscles 
t consists  in  elevating  and  extending  the  arm  from  the  trunk  ; in  carrying  this 
,3  out,  it  is  necessary  that  the  patient  he  confined  to  bed,  the  arm  being  supported 
n on  a pillow. 

The  Period  of  Union  in  a Fracture  of  tlie  Neck  of  the  Humerus 

is  about  five  weeks,  at  the  end  of  which  time  the  apparatus  may  be  removed, 

, but  the  patient  will  not  recover  the  use  of  the  arm  fully  till  about  the  end  of 
I the  seventh  or  eighth  week. 

Compound  and  Comminuted  Fractures  of  the  Head  of  the  Humerus 

can  occur  only  as  a consequence  of  gun-shot-injury.  In  these  cases  there  may 
be  splintering  also  of  the  acromion  or  coracoid  processes,  of  the  neck  of  the 
scapula  or  glenoid  cavity,  and  possibly  injury  to  the  axillary  vessels  and  plexus 
! of  nerves. 

The  Treatment  must  depend  upon  the  extent  of  the  complications.  If  the 
' injury  be  confined  chiefly  to  the  head  of  the  humerus,  with  little  damage  to 
the  soft  parts,  and  none  to  the  main  vessels  or  nerves,  excision  should  be 
1 practised,  any  splinters  in  connection  with  the  scapular  processes  being  removed 
: at  the  same  time.  Should,  however,  the  soft  parts  be  extensively  disorganized, 
and  especially  the  great  vessels  and  nerves  torn,  amputation  is  the  sole 
resource. 

2.  Fractures  of  the  Shaft  of  the  Humerus  are  usually  somewhat  oblique 
from  above,  downwards  and  outwards.  They  may  occur  from  any  kind  of 
external  violence,  but  are  more  frequently  the  result  of  muscular  action  than 
those  of  any  other  long  bone.  The  nature  of  the  accident  can  be  at  once  de- 
tected by  the  great  mobility  of  the  fragments,  the  ready  production  of  crepitus, 
and  the  other  ordinary  signs  of  fracture.  The  direction  of  the  displacement 
depends  upon  the  seat  of  the  fracture.  If  the  bone  be  broken  above  the  insertion 
of  the  deltoid,  and  below  those  of  the  pectoralis  major,  latissimus  dorsi,  and 
teres  major  muscles,  the  lower  fragment  will  lie  to  the  outer  side  of  the  upper, 

1 and  will  be  drawn  upwards  while  the  lower  end  of  the  upper  fragment  will  be 
drawn  inwards.  If  the  fracture  be  below  the  insertion  of  the  deltoid,  the  upper 
fragment  will  be  abducted  by  that  muscle,  and  the  lower  will  be  to  its  inner 
side. 


In  proportion  to  the  frequency  of  fracture  of  the  shaft  of  the  humerus 
unuuited  fracture  occurs  more  commonly  in  this  than  in  any  other  bone. 

The  Treatment  is  of  the  simplest  character.  A rectangular  internal  splint 
should  be  applied,  reaching  from  the  axilla  to  the  wrist,  and  two  or  three  short 
pasteboard  or  wooden  splints  to  the  three  other  sides  of  the  limb,  and  the 
e bow  and  fore-arm  may  be  supported  in  a sling.  In  applying  the  splint  to 
ie  ninei  side  of  the  arm  care  must  be  taken  not  to  press  upon  the  axillary 
vem,  lest  oedema  of  the  limb  occur,  and  a small  circular  hollow  pad  should  be 
arrange  so  as  to  protect  the  inner  condyle.  In  many  cases  an  angular  outer 
spin  came  from  the  acromion  to  the  hand  is  the  best  apparatus  that  can 
- ^ n these  cases  the  elbow  must  be  well  supported,  contrary  to 
a is  cone  in  fractures  of  the  surgical  neck.  For  if  in  fractures  of  the 
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shaft,  the  elbow  and  whole  of  the  fore-arm  he  not  well  supported  in  a sling 
or  trough,  their  weight  may  drag  down  the  lower  fragment,  cause  elonga-  ■ 
tion  of  'the  limb,  and  thus  lead  to  separation  between  and  disunion  of  the 
fragments. 

The  Period  of  Union  in  Fractures  of  the  Humerus  is  about  five 
weeks.  According  to  the  statistics  of  Leisrink,  consolidation  should  be  com- 
plete by  the  thirty-third  day,  and  the  patient  should  have  regained  the  use  of 
his  arm  at  the  end  of  the  seventh  week. 

3.  Fractures  in  the  Vicinity  of  the  Elbow-joint  may  occur  through 
any  of  the  osseous  prominences  in  this  situation.  They  are  very  commonly 
complicated  with  dislocation,  with  severe  contusion  and  injury  of  the  joint,  or 
perhaps  with  comminution  of  the  bones,  and  considerable  laceration  of  the  soft 
parts  covering  them.  In  most  cases  swelling  speedily  comes  on,  tending  to 
obscure  materially  the  nature  of  the  injury.  They  may  be  classified  as— Sepa- 
' ration  of  the  Lower  Epiphysis  of  the  Humerus  ; Transverse  Fracture  of  the 
Lower  End  of  the  Bone  ; Fracture  of  either  Condyle  ; and  to  these  may  be 

added  Fracture  of  the  Olecranon.  . . 

In  examining  a supposed  fracture  about  the  elbow-jomt,  the  burgeontl 
should  stand  in  front  of  the  patient,  who  must  have  both  elbows  exposed,! 
and  should  carefully  compare  the  injured  with  the  sound  side.  lo  do 
this  he  should  flex  the  patient’s  elbows  to  a right  angle  and  let  the 
upper  part  of  each  fore-arm  lie  on  the  palm  of  his  hand,  while  he  places 
his  thumb  upon  the  outer  condyle,  his  index-finger  on  the  olecranon,  and 
his  middle  finger  on  the  inner  condyle.  He  thus  readily  judges  whether 
these  three  points  of  bone  are  in  their  normal  relation  to  each  other.  He 
should,  then  pass  the  thumb  or  finger  of  each  hand  simultaneously  over  the 
bony  points  on  'the  two  sides  and  carefully  contrast  them.  An  assistant  may, 

if  necessary,  pronate  and  supinate  the  hands.  , „ .„ 

Separation  of  the  Lower  Epiphysis  of  the  Humerus  before  its  ossifi- 
cation with  the  shaft  is  complete,  is  a frequent  accident  m children  ; the ^ frag- 
ment being  carried  backwards,  with  the  bones  of  the  fore-arm  connected  with 
it,  so  as  to  cause  considerable  displacement  posteriorly.  In  this  accident  the 
trochlea,  the  capitellum,  and  the  condyles,  are  broken  oft  from  the  shaft,  wbcb 
remains  in  situ.  It  is  the  detached  articular  end  of  the  bone  that  yearned 
backwards  with  the  fore-arm  by  the  action  of  the  triceps  muscle.  The  detac 
fragment  may  readily  be  replaced  ; but  as  soon  as  it  is  left  to  itself,  it  again 
slips  out  of  its  position.  As  this  happens  without  bony  crepitus,  owing  to  the 
fracture  being  between  cartilaginous  surfaces,  although  there  maybe  apecu 
soft  crackling,  the  injury  is  apt  to  be  mistaken  for  dislocation  of  the  foic-am 

l)il Transverse  Fracture  of  the  Lower  End  of  the  Humerus,  just  above 
the  condyles,  occurs  occasionally  in  adults.  The  ^placement  $ 

the  fore-arm  and  lower  fragment,  the  pain,  and  crepitus,  indica 

th  Fracture  of  either  Condyle  of  the  Humerus  may  arise  from  blow  > and 
falls  on  the  elbow.  There  is  considerable  pain  about  the  seat  of 
usually  not  much  displacement;  unless,  as  m Fig.  -04,  there  shaped 

SSe  of  both  condyles,  constituting  what  may  be  termed  the  T-shaped 

fracture  of  the°  lower  epiphysis  of  the  humerus. 

be  felt  by  rotating  the  radius,  if  it  be  the  external  condyle  that  is  inj 
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by  flexing  and  pronating  the  fore-arm,  it  it  be  the  internal  condyle  that  has 

;.j|  been  detached.  . 

The  Treatment  of  all  these  injuries  must  be  conducted  on  very  similar  prin- 
ij  ciples.  The  swelling  and  inflammatory  action,  which  rapidly  supervene,  usually 
'.j  require  local  antiphlogistic  treatment,  and  the  application  ol  cold  lotions,  01 
< of  irrigation  ; the  arm  being  flexed,  and  supported  in  an  easy  position  on  a 
i proper  splint.  After  the  subsidence  of  the  swelling,  the  fractured  bone,  what- 
j ever  be  the  precise  nature  of  the  injury,  is  best  maintained  in  position  by  being 
put  in  an  angular  splint  applied  to  the  inner  side  of  the  limb  (Fig.  205)  ; the 
fore-arm  being  kept  in  the  mid-state  between  pronation  and  supination,  and 
1 well  supported  in  a sling. 

It  is  in  these  particular  fractures  that  passive  motion  should  be  had  recourse 
to  early,  a tendency  to  rigidity  of  the  joint  being  otherwise  often  left.  The 


Fig.  204. — T-shaped  Fracture  of 
Lower  Epiphysis  of  Humerus. 


Fig.  205. — Angular  Splint  applied  to  inside  of  Arm. 


motion  should  be  begun  in  adults  at  the  expiration  of  a month  or  five  weeks  ; 
in  children,  at  the  end  of  three  weeks  after  the  occurrence  of  the  accident. 
Union  usually  takes  place  readily.  I have,  however,  seen  one  instance  of  an 
ununited  fracture  of  the  external  condyle  of  the  humerus  in  a boy  about 
ten  years  old. 

Period  of  Union. — These  fractures  unite  quickly,  bony  union  being 
complete  iu  four  weeks,  but  it  is  seldom  before  the  end  of  the  sixth  week 
that  the  patient  recovers  the  use  of  his  arm. 

Injury  of  Nerves  in  Fracture  of  the  Humerus.— In  simple  fracture  of 
the  shaft  of  the  humerus,  it  may  happen  that  the  trunk  of  the  musculo-spiral 
nerve,  where  it  winds  round  the  bone  in  a flat  groove,  may  be  so  seriously 
damaged,  either  by  the  fracture  itself  or  by  becoming  involved  in  the  subse- 
quent formation  of  callus,  as  to  occasion  its  paralysis.  So  also  when  the 
fracture  is  lower  down,  and  the  external  condyle  is  broken  off,  the  posterior 
interosseous  branch  of  that  nerve  may  be  injured.  When  the  main  trunk  is 
paralysed  supination  is  imperfect,  and  extension  of  the  hand  and  fingers  is 
entirely  lost ; the  fore-arm  becomes  pronated,  and  the  hand  and  fingers 
passively  flaccid,  so  that  a form  of  wrisl-drop  ensues;  all  the  muscles 
suppiec  »y  tie  musculo-spiral  nerve  becoming  paralysed.  Some  degree  of 
supination,  however,  can  be  done  by  the  action  of  the  biceps.  Although 
10  eX  eusois  °f  the  wrist  and  fingers  have  become  paralysed,  yet,  when 
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the  fingers  arc  flexed  into  the  palm  (Fig.  *200,  a),  they  can  be  extended  rapidly, 
and  with  some  degree  of  force,  at  the  first  inter-phalangeal  articulations, 
as  far  as  is  represented  in  Fig.  200,  b.  This  limited  movement  of  extension 
is  due  to  the  action  of  the  interossei  and  lumbricales  muscles,  which,  l>eiug 

supplied  by  the  ulnar  and  median  nerves, 
do  not  participate  in  the  paralysis  that 
affects  all  the  long  extensors  of  the  fingers. 
M.  Duchenne  de  Boulogne  pointed  out 
that  the  interossei  muscles  extend  the 
second  and  third  phalanges  and  flex  the 
first  phalanx,  flexion  of  the  two  distal 
phalanges  being  accomplished  entirely  by 
the  long  flexors. 

When  the  posterior  interosseous  nerve 
only  is  paralysed,  the  loss  of  supination 
and  extension  is  necessarily  not  so  com- 
plete as  when  the  whole  trunk  is  affected  ; 
Lnese  movements  being  still  practicable  to  a limited  extent,  thiough  the 
medium  of  the  long  supinator  and  the  long  extensor  of  the  wrist,  which 
are  supplied  by  the  radial  branch.  If  the  paralysis  of  the  extensors  and 
supinators  be  allowed  to  continue  for  some  time,  the  fore-arm  and  arm  jecome 
drawn  into  a state  of  permanent  flexion  and  pronation,  by  secondary,  or  so- 
called  pathological,  shortening  of  the  muscles  that  act  in  those  directions 

’ The""  treatment  of  this  complication  of  simple  fracture  of  the  humerus  must  be 


Fig.  206.— Paralysis  of  Hand  (Wrist-Drop) 
after  Fracture  of  Humerus. 


these 


Fig.  207.— Permanent  Flexure  from 
Paralysis  after  fracture  of  Humerus. 


Fi"  20S. — Apparatus  for  Wrist-Drop  after  Fracture 
of  the  Humerus. 


conducted  on  the  principles  laid  down  in  the  Chapter  on  Injuries  of  Nerves.  The 
patient  should  be  encouraged  to  use  the  hand  as  much  as  possible  as  soon  . 
the  state  of  the  fracture  will  allow  of  it,  and  a splint  may  be  applied  at  nig 
to  prevent  the  occurrence  of  deformity.  In  order  to  overcome  the  flexion  of 
flip  hand  and  Aimers  due  to  the  unopposed  action  of  the  long  flexors,  the 
splint  (Fig.  208)  may  be  employed  with  advantage,  the  hand-piece  admitting 
of  upward  movement,  so  as  to  raise  the  hand  and  extend  the  fingers  forcibly 
In  a case  in  which  the  symptoms  denoted  pressure  on  the  musculo-spiral 
neJve  by  Sne  ot  the  fragments  or  by  the  callus,  Ollier  of  Lyons  out  down  on 
the  bone  removed  a portion  of  the  callus  by  chisel  and  mallet,  so  as  to  expose 
e nerve,  and  excised  also  a portion  of  bone  (apparently  of  the  lower  fragment), 
which  wi  strangulating  thJ  nerve.  Gradual  improvement  took  place  ; and, 
J the  end  of  she  and  a half  months,  the  patient  had  regained  considerable 
power  of  extension  of  the  wrist.  Whitson  of  Glasgow  performed  a similar 
operation,  and  in  his  case  the  improvement  was  more  lapid. 
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Compound  and  Comminuted  Fractures  of  the  Elbow-Joint  are  neccs- 
( sarily  serious  accidents.  They  are  commonly  occasioned  by  falls  on  the  point 
I of  the  olecranon,  which  is  the  process  of  bone  most  frequently  and  extensively 
: fractured.  In  some  cases  the  olecranon  escapes  injury,  whilst  the  lower 
epiphysis  of  the  humerus  is  splintered  into  many  pieces  ; and  more  commonly, 
perhaps,  both  bones,  ulna  as  well  as  humerus,  are  injured.  As  the  integu- 
ments over  the  point  of  the  elbow  are  thick  and  hard,  very  extensive  com- 
minution of  the  bones  may  occur  with  very  little  apparent  injury  of  the  soft 
parts.  When  these  fractures  are  the  result  of  gun-shot-injury,  the  soft  parts 
may  be  extensively  torn,  and  the  bones  greatly  shattered.  In  the  cases  that 
occur  in  civil  practice,  I have  seldom  seen  much  laceration  of  the  soft  parts. 

The  Treatment  of  these  important  accidents  must  necessarily  depend  on 
the  amount  of  injury  done  both  to  bones  and  soft  parts.  If  the  articulation  be 
simply  opened  with  little  laceration  of  the  surrounding  soft  parts,  and  no  com- 
minution of  the  fractured  bone,  the  limb  may  very  commonly  be  saved.  If 
the  bones  be  much  shattered,  the  soft  parts  not  being  seriously  implicated, 
removal  of  the  splinters,  or  resection  of  the  injured  joint,  will  enable  the 
Surgeon  to  save  the  rest  of  the  limb  ; but  if  the  soft  parts  be  extensively  con- 
tused and  torn,  as  well  as  the  bones  comminuted,  amputation  of  the  arm  may 
be  required.  If  an  attempt  be  made  to  save  the  joint  without  operation,  great 
attention  must  be  paid  to  drainage,  rest,  and  prevention  of  decomposition. 
If  the  cavity  become  filled  with  septic  matter,  not  only  will  there  be  severe 
septic  fever,  but  abscesses  will  form  in  front  of  and  around  the  joint,  the 
splintered  fragments  will  necrose,  and  excision,  or  possibly  amputation  of  the 
limb,  will  be  necessary  in  a few  weeks.  These  cases,  however,  as  a rule,  do  very 
well  when  treated  antiseptically,  either  by  carbolic  gauze  or  iodoform-wool. 

Perfect  rest  may  in  these  cases  be  obtained  by  the  plan  recommended 
by  H.  0.  Thomas  of  slinging  the  hand  up  over  the  upper  part  of  the  chest 
by  a bandage  seemed  by  a clove  hitch  to  the  wrist,  and  tied  round  the  neck. 

If  the  comminution  is  such  as  to  render  removal  of  the  splintered  fragments 
necessary,  or  if  it  be  evident  that  recovery  can  take  place  only  with  "a  stiff 
elbow-joint,  resection  should  be  performed.  In  these  cases  the  question  may 
arise  whether  a partial  or  complete  removal  of  the  articulation  should  be 
practised.  This  will  depend  much  upon  circumstances.  If  the  comminution 
is  such  as  to  require  the  removal  of  a considerable  length  of  the  humerus,  it 
is  better,  if  possible,  to  leave  the  bones  of  the  fore-arm  untouched,  otherwise  a 
flail-like  arm  is  certain  to  result.  If  but  little  length  of  bone  has  to  be  removed, 
there  is  some  danger  of  a stiff  elbow  resulting  unless  the  whole  cartilage-covered 
surfaces  of  the  bones  are  removed.  In  cases  in  which  a secondary  excision 
becomes  necessary  after  an  attempt  to  save  the  joint  has  failed,  it  is  better  to 
follow  the  ordinary  rule  of  removing  all  the  articular  surfaces  even  if  but  one 
is  injured,  as  in  these  cases  the  cartilages  have  often  necrosed  from  the 
irritation  of  the  septic  discharges  and  would  seriously  delay  the  cure. 
W hen  primary  resection  is  determined  on,  the  sooner  the  operation  is  done  the 
better  ; when  a secondary  operation  is  performed,  after  septic  inflammation  has 
! to  lowed  the  accident,  the  Surgeon  must  wait  till  the  septic  fever  begins  to 

I mi  rf’iand  suppuratiou  is  fu%  established,  and  then  he  should  do  it  with  as 
1 e c e possible  lest  hectic  or  pyaemia  supervene.  The  operation  as  per- 
ormec  1 cis  in  no  material  respect  from  the  same  operation  for  disease  of 
the  articulation,  which  will  be  described  in  Chapter  XLIX.  I11  primary 


576 


SPECIAL  FRACTURES. 


excision  great  care  must  be  taken  to  save  tbc  periosteum  as  much  as  possible, 
otherwise' a flail-like  joint  may  result.  In  secondary  operations,  as  the  perios-  , 
teum  is  loosened  by  the  inflammation,  it  usually  is  saved  without  difficulty. 

Fractures  or  the  Fore-arm. — 1.  The  only  fracture  of  the  bones  of  the 
fore-arm  that  commonly  occurs  in  the  vicinity  of  the  elbow-joint,  is  that  of  the 
Olecranon  ; this  happens  almost  invariably  from  falls  upon  the  elbow,  and 

hence  is  usually  accompanied  by  very  considerable 
bruising  and  swelling  of  the  parts.  It  may  possibly, 
though  very  rarely,  occur  from  muscular  action. 
The  displacement  is  usually  considerable,  the  de- 
tached fragment  being  drawn  upwards  by  the 
triceps  muscle.  Occasionally,  however,  when  the 
ligamentous  expansion  of  the  tendon  of  this  muscle 
is  not  torn  through,  there  is  but  little  separation 
of  the  fragments.  In  the  majority  of  cases,  as 
the  injury  takes  place  from  direct  violence,  there 
is  much  swelling  about  the  joint  ; and  not  un- 
frequently  the  fracture  is  comminuted  or  com- 
pound. 

The  Treatment  is  best  conducted  by  moderately 
straightening  the  arm,  and  maintaining  it  in  that 
position  by  means  of  a well-padded  light  wooden 
splint  kid  along  its  fore  part.  But,  although  the  arm  should  be  kept  nearly 
straight  it  should  not  be  quite  extended.  The  best  and  most  easy  position  m 
which  to  put  it  up  is  that  into  which  the  arm  naturally  falls  when  hanging ■ ij 
the  side  • in  this  there  will  he  seen  to  be  slight  flexion  at  the  elbow  (F  0.  - )• 

If  the  fore-arm  be  too  rigidly  extended  on  the  arm,  it  may  be  canned  backwards 


Fig.  200. — Fracture  of  Olecranon. 


Fig.  210. — Apparatus  for  Fractured  Olecranon. 


beyond  the  straight  line,  owing  to  loss  of  the  resistance  of  the  olecranon 

•uninst  the  fossa  at  the  back  of  the  humerus.  . i 

T a rule,  union  takes  place  by  linn  fibrous  tissue,  but  botym  ^ 

— 

in  2*5  ~ ^ 

wiScicnt  firmness  to  allow  of  the  splint  being  abandoned  m from  four 
five  weeks. 
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In  Compound  Fracture  of  the  Olecranon,  the  joint  must  be  syringed 
out  with  an  antiseptic  solution,  and  treated  by  some  form  of  antiseptic  dress- 
ing. ICouig  recommends  that,  whenever  possible,  the  fragment  should  be 
fixed  to  the  ulna  by  wire  sutures,  care  being  taken  to  provide  drainage  from 
the  joint  on  each  side  of  it.  In  cases  in  which  suppuration  has  taken  place, 
and  when  there  is  a probability  of  ankylosis,  the  semi-flexed  would  be  prefer- 
able to  the  straight  position.  If  destruction  of  the  joint  follow,  excision  may 
be  necessary. 

Fracture  of  the  Coronoid  Process  of  the  Ulna  has  been  supposed  by 
many  Surgeons  to  be  a common  complication,  and,  indeed,  a cause  of  disloca- 
tion of  the  ulna  backwards.  There  is  every  reason,  however,  to  believe  that 
this  is  an  error,  and  that,  in  point  of  fact,  it  is  one  of  the  rarest  accidents  in 
surgery — at  least,  we  must  come  to  this  conclusion,  if  we  are  to  judge  by  the 
small  number  of  recorded  cases  or  of  preserved  specimens  of  this  injury. 
Hamilton  states  that  there  are  but  eight  cases  on  record  in  which  the 
symptoms  led  to  a belief  that  this  accident  had  occurred  ; that  in  none 
of  these  cases  were  the  symptoms  unequivocal  ; and  that  in  not  one 
case  did  dissection  afford  an  opportunity  of  positively  demonstrating  this 
fracture.  There  are  but  four  preparations  in  existence,  according  to  Hamilton, 
illustrative  of  this  injury,  and  all  these,  he  says,  are  doubtful.  In  the  cases 
in  which  this  accident  has  been  supposed  to  have  occurred,  the  injury  has 
arisen  from  falls  on  the  palm  of  the  hand,  by  which  the  ulna  has  been  driven 
backwards,  and  the  coronoid  process,  striking  against  the  lower  end  of  the 
humerus,  splintered  off.  In  a case  related  by  Liston,  the  injury  is  said  to  have 
been  produced  by  muscular  action  in  a boy,  who,  hanging  for  a length  of  time 
by  his  hands  from  a high  wall,  fell  to  the  ground,  and  was  supposed  to  have 
met  with  this  fracture.  Whether  the  fracture  actually  occurred  is  doubtful  ; 
and,  if  it  did,  it  is  still  more  doubtful  whether  it  was  occasioned  by  the  con- 
traction of  the  brachialis  anticus  muscle,  or  by  the  violence  of  the  fall. 

In  the  present  uncertain  state  of  our  knowledge,  I forbear  to  speak  of  the 
supposed  symptoms  of  this  accident.  If  it  were  suspected,  the  proper  treat- 
ment would  consist  in  placing  the  limb  in  angular  splints. 

2.  Fractures  about  the  Middle  of  the  Fore-arm  are  of  very  common 
occurrence,  both  bones  being  usually  broken,  with  much  shortening,  angular 
displacement,  and  crepitus.  Occasionally  one  bone  only  is  fractured,  from  the 
application  of  direct  violence.  When  this  is  the  case,  more  attention  will  be 
required  in  establishing  the  precise  nature  of  the  injury. 

The  Treatment  is  simple  ; a plain  wooden  splint  somewhat  broader  than  the 
aim  should  be  placed  on  each  side  of  it,  and  a narrow  pad  laid  along  the  interos- 
seous  space  a,  order  that  the  patency  of  this  may  be  preserved  ; no  bandage 

S^^i!  •lVldei;t!ie  sPlinfc>  nor  musfc  the  bandages  that  are  over  the 
nro  iatinn  h °S  °f  the  ar?:  The  fore-arm  musfc  he  placed  mid-way  between 
the  two  I™'1  sup",afcl0n>  f th,s  8'ives  ^e  greatest  natural  interval  between 
uowarrk  T*  *.  WhnGrn  the  arm  1S  hanging  down,  the  thumb  should  be 
seated  wilhh h’actured  forfann  18  however  usually  put  up  while  the  patient  is 
right  hi (r/  ft  a' '! 1 lalsed  to  the  level  of  his  head,  and  the  elbow  bent  at  a 
forget  % mu&lTge0n  sfcanding  hi  front  of  him.  The  student  is  apt  to 
this  nnRi'h'mi  "fi  )0nes  t°  he  mid-way  between  pronation  and  supination  in 

If  the  1 n \ i°  lumh  ITI,lst  he  pointing  towards  the  patient’s  face. 

vol.  i.  1108  JC  ptd  11 P 111 1111  improper  position,  or  squeezed  together,  a mass 
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of  callus 
together. 


may  bo  thrown  out  across  the  interosseous  space  uniting  them 
Pronation  and  supination  of  the  hand  will  then  be  lost,  and  the 


space  in  a fracture  of 
the  fore-arm. 


/ill  UJ  l iLUiW  £i.V/«/u*j 

Period  of  Union. — The  average  time  of  union  in  the 
fore-arm  is  five  weeks. 

Compound  Fractures  of  the  Fore-arm  seldom  give 
much  trouble  or  require  amputation,  but  they  very  com- 
monly lead  to  obliteration  of  the  interosseous  space,  and 
thus  impair  the  utility  of  the  limb,  by  preventing  pronation 
and  supination. 

3.  Fractures  of  the  Lower  Extremity  of  the 
Radius,  near  the  wrist,  are  very  frequent,  especially^ 
women  after  the  age  of  45.  Their  importance,  not  only 
from  a diagnostic  point  of  view,  but  also  in  reference  to 
treatment,  has  caused  them  to  be  carefully  studied  ; and 
their  nature  and  pathology  have  been  specially  investigated 
by  Colles,  Goyrand,  Yoillermier,  Nelaton,  E..  W.  Smith, 
and  Gordon. 

The  lower  end  of  the  radius  is  liable  to  several  different 
kinds  of  fracture.  The  more  common  of  these  is  that 
which  is  generally  called  “ Colies’s  Fracture,”  from 
the  eminent  Surgeon  who  first  fully  described  it.  In  this 
fracture  the  carpal  end  of  the  radius  is  broken  across, 
usually  by  a fall  on  the  palm  of  the  hand,  the  lower  frag- 
ment being  displaced  backwards.  Dr.  Gordon,  who  has 
bestowed  great  attention  on  the  mechanism  and  treatment  of  this  fracture, 
states  that,  in  twenty-seven  old  specimens  examined  by  him,  the  line  of 
fracture  posteriorly  varied  from  f to  If  inch,  and  anteriorly  from  *•  of  an 
inch  to  two  inches  above  the  carpal  border  of  the  radius,  being  in  ten  of  the 
cases  one  inch  and  under,  in  ten  more  than  one  inch  but  not  over  If  inch,  m 
the  others  indefinable.  The  fracture  is  usually  oblique  from  before  backwards. 
Besides  Colles’s,  other  fractures  are  met  with  in  this  situation.  They  are  of 
three  kinds  ; 1,  Simple  Transverse  ; 2,  with  Comminution  of  the  Lower 
Fragment ; and  3,  with  firm  Impaction  of  the  Upper  into  the  Lower  Fragment. 

The  Signs  of  fracture  of  the  lower  end  of  the  radius  vary  greatly,  accord- 
ing to  their  nature.  When  simple,  there  is  usually  no  very  great  displacement; 
but  there  will  be  noticed  some  tumefaction  about  the  wrist,  a swelling  at  its 
dorsal  aspect,  loss  of  the  movement  of  the  radius,  and  crepitus  on  rotating  the 
bone  whilst  the  hand  is  drawn  down.  When  the  fracture  is  comminuted,  and 
still  more  so  when  impacted,  the  signs  are  very  marked  and  characteristic  ; so 
much  so,  that  they  may  always  be  looked  upon  as  diagnostic  of  these  forms  or 
this  accident.  The  deformity  thus  occasioned  gives  rise  to  a remarkable 
undular  distortion  of  the  wrist.  On  looking  sideways  at  the  hand  an 
arm  which  are  held  midway  between  supination  and  pronation,  it  will  lie  seen 
that  there  is  a considerable  dorsal  prominence  apparently  situated  just  abo 
thf  bal  of  the  carpus  (Fig.  213);  immediately  underneath  this,  on  the  pidma 
asnect  of  the  wrist,  just  opposite  the  annular  ligament,  tlieic  is  a icrnai 
Ewer  arch,  confined  d 'the  radial  side  of  the  arm  , a 
is  to  say  on  the  lower  part  of  the  anterior  aspect  of  the  foie  arm 
another  rounded  prominence,  not  nearly  so  large  or  distinct,  however,  as 
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one  on  the  dorsal  aspect.  The  hand  is  abducted  and  rotated  outwards,  so  that 
its  axis  is  oblique  to  that  of  the  fore-arm  ; the  ulnar  border  being  somewhat 
convex,  and  the  styloid  process  of  the  ulna  projecting  sharply  under  the  skin 
(Fig.  212).  The  radial  side  of  the  wrist  is,  on  the  contrary,  somewhat  con- 
cave, appearing  to  be  shortened. 

The  pain  at  the  scat  of  injury  is  very  severe,  and  is  greatly  increased  by 


Pig.  213. — Fracture  of  Lower  End  of  Radius  •.  Side  View. 

moving  the  hand,  especially  by  making  any  attempt 
at  supination.  The  hand  is  perfectly  useless,  the 
patient  being  unable  to  support  it.  All  power  of  rotating 
the  radius  is  lost,  the  patient  moving  the  whole  of 
the  arm  from  the  shoulder  at  once,  and  thus  ap- 
parently, but  not  really,  pronating  and  supinating 
it.  Crepitus  can  readily  be  felt  when  the  fracture  is 
simple  or  comminuted  ; but  when  it  is  impacted,  the 
most  careful  examination  fails  to  elicit  it. 

^i’ndof' RadiusT  Back  vtew!  The  Cause  of  the  particular  Deformity  that  is  observed, 

and  indeed  the  general  pathology  of  the  injury,  has 
been  the  subject  of  much  discussion ; in  a great  measure  owing,  I believe, 
to  the  rarity  of  the  opportunities  of  dissecting  recent  fractures  of  this 
kind.  Surgeons  are,  however,  now  agreed  that  the  dorsal  prominence  is 
due  to  the  lower  fragment,  carrying  the  carpus  with  it,  being  displaced 
backwards  and  upwards ; whilst  the  palmar  tumefaction  is  due  to  the 
projection  forwards  of  the  lower  end  of  the  upper  fragment,  which  is  thrown 
into  a state  of  pronation.  There  is  thus  a double  cause  of  displacement 
in  operation.  The  displacement  of  the  upper  fragment  is  evidently  due  to 
the  pronatores  quadratus  and  radii  teres  ; but  to  what  is  the  displacement  of 
the  lower  fragment  due  ? Is  it  to  the  peculiar  manner  in  which  the  two  frag- 
ments are  locked  into  one  another  ? or  is  it  due  to  muscular  action  ? Some 
years  ago  I had  an  opportunity  of  dissecting  and  carefully  examining  the  state 
of  the  limb  in  a woman  who  died  from  other  causes  in  University  College 
Hospital  twelve  days  after  meeting  with  this  accident.  On  examining  the  left 
arm,  which  presented  all  the  signs  of  this  injury  in  a marked  degree,  and  from 
which  Fig.  212  was  taken,  a transverse  fracture  of  the  radius  was  found  about 
an  inch  above  its  articular  surface.  The  lower  fragment  was  split  into  three 
portions,  between  which  the  upper  fragment  was  so  firmly  impacted  to  the 
ept  i of  more  than  half  an  inch,  as  to  require  some  force  in  its  removal.  The 
ree  portions  into  which  the  lower  fragment  was  split  were  of  very  unequal 
size  , the  two  posterior  ones  being  small,  consisting  merely  of  scales  of  bone  : 
e t ird  fragment,  the  largest,  comprising  the  whole  of  the  articular  surface 
0 ie  radius,  which  was  tilted  somewhat  upwards  and  backwards,  carrying  the 
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hand  with  it.  To  this  fragment  were  attached  the  supinator  longus,  and  part 
of  the  pronator  quadratus  ; the  ligaments  and  capsule  of  the  joint  were 

uninjured.  . . . 

This  case  presented  the  appearance  usually  met  with  m this  kind  of  injury ; 


of  Radius ; Dis- 
placement of  Ar- 
ticular Surface. 


Fig.  215.  — Fracture  of 
Lower  End  of  Radius  : 
Displacement  of  Lower 
Fragment. 


the  lower  fragment  being  displaced  in  such  a way  that  its  articular  suif 
looked  slightly  backwards,  and  somewhat  outwards  so  as  to  be  touted .a  * 
were  upon  its  axis.  The  upper  fragment  was  found  in  a state  of  pionauo  , 
and  was  driven  into  and  firmly  impacted  m the  lower  one 

That  the  deformity  in  this  case  was  the  result  of  impaction,  theie  co 


. on?  An  niri  Pnllps’  Fracture  of  the  Radius.  Showing  the  dorsal  prominence  made  by  the  Lower 
’ Fragment  and  th”  Carpus!  and  the  ^hnar  projection  censed  by  the  anterior  part  of  the  lower  end 
of  the  Upper  Fragment. 


no  doubt  ; and  that  impaction  is  the  cause  of  deformity  in  many  cases,  is 
proved  by  an  examination  of  several  specimens  of  consolidated  fracture  ot  t ic 
radius  preserved  in  the  different  collections  in  London,  and  by  the  difficulty  01 
accounting  in  any  other  way  for  the  occasional  impossibility  of  properl)  ret  uc- 
ing  these  fractures.  The  great  traction  that  is  usually  required  to  renun  e 
deformity,  and  the  absence  of  distinct  crepitus  until  after  forcible  traction 
been  employed,  indicate  the  existence  of  this  impaction. 

Mechanism— The  mode  i 11  which  the  accident  occurs,  and  the  position  0 
hand  at  the  moment  ot  its  coming  into  contact  with  the  ground,  w‘l I,  I 
materiallj  influence  the  kind  of  fracture  that  occurs  as  well  as  the  consequent 
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1 amount  and  character  of  the  resulting  deformity.  When  a person  falls  on  his 
hands  outstretched  to  save  him,  the  limb  is  usually  not  completely  pronated. 
It  is  half-way  between  complete  pronation  and  the  mid-state  between  pronation 
and  supination.  Complete  pronation  is  a forcible  muscular  effort  which  is 
not  carried  to  the  full  extent  at  the  moment  of  danger.  The  hand  is  in  fact 
three-quarters  pronated — not  wholly  so.  The  effect  of  this  position  is,  that 
the  ulnar  border  is  directed  slightly  downwards  and  first  comes  into  contact 
with  the  ground,  and  the  fracturing  force  is  directed  in  a line  that  is 
somewhat  towards  the  radial  side,  as  well  as  backwards  and  upwards.  Hence 
the  hand  is  driven  from  the  ulna  towards  the  radius,  causing  the  strongly 
marked  projection  of  the  styloid  process  of  the  nlna  ; and,  the  radius  being 
broken  across  at  its  lower  end,  the  fragment,  carrying  with  it  the  carpus  and 
hand,  is  driven  backwards,  upwards,  and  slightly  outwards,  causing  the  double 
deformity  of  a projection  at  the  back  of  the  fore-arm  immediately  above  the 
carpus,  and  the  concavity  along  the  outer  line  of  the  radius. 

But  if,  as  sometimes  happens,  the  hand  be  completely  and  forcibly  pronated 
at  the  moment  when  it  touches  the  ground,  then  the  shock,  which  is  received 
principally  on  the  ball  of  the  thumb  and  the  radial  side  of 
the  wrist,  impinges  in  a direction  obliquely  from  before 
backwards,  and  from  without  inwards,  as  well  as  from 
below  upwards,  and  thus  has  a tendency,  as  soon  as  the 
' bone  is  broken,  to  rotate  the  lower  fragment  on  its  own 
axis,  and  jto  tilt  the  articular  surface  somewhat  upwards 
and  outwards.  As  the  upper  fragment  descends,  its  pos- 
terior surface  of  compact  tissue  is  forced  into  the 
cancellous  structure  of  the  lower  fragment  until  the  two 
posterior  portions  of  compact  tissue  come  into  contact ; 
and  thus  the  upper  line  of  compact  tissue  is  driven  into 
the  lower  fragment,  to  an  extent  corresponding  to  the 
degree  with  which  the  fragment  is  rotated  upwards  and 
backwards.  If  the  bone  be  brittle,  or  the  force  be  con- 

Itinued  after  this  amount  of  impaction  has  taken  place, 
the  lower  fragment  will  be  splintered.  The  prominence 
of  the  styloid  process  of  the  ulna  in  this  case  is  the  result 
of  the  shortening  of  the  radial  side  of  the  wrist  and  hand, 
consequent  upon  the  impaction. 

When  the  fracture  is  simple,  or  when  it  is  comminuted 
without  impaction,  I agree  with  R.  W.  Smith  that  the 
displacement  of  the  lower  fragment  is  the  result  of  muscular  action  alone. 
This  I have  had  an  opportunity  of  observing  in  the  following  case.  A 
man,  64  years  of  age,  fell  to  the  ground  from  a height  of  twenty-five 
feet.  In  his  fall  he  broke  the  left  radius  just  above  the  wrist,  but  also 
met  with  such  serious  injuries  of  the  pelvis  and  abdomen,  that  he  died  in 
an  lour  aftei  admission  into  the  Hospital.  On  carefully  dissecting  the  arm 
a,  ou  wenty-four  hours  after  death,  I found  that  the  radius  was  fractured 
W 7 ab°Ut  half  an  inch  above  ifcs  lower  articular  end,  and  that  the 
all  th  ,a"men*J  was  completely  comminuted.  The  wrist,  which  presented 
1 S1pls  kbis  fracture  in  a very  marked,  but  not  an  extreme  degree, 
could  n°  /C  reS^0re(^  k°  ft8  normal  shape  by  any  amount  of  traction  that  I 
emp  oy.  On  exposing  the  muscles  of  the  limb,  it  was  found  that  the 


Fig.  217. — A section  of 
the  bone  from  which' 
Fig.  215  was  taken. 
Showing  the  impac- 
tion of  tiie  compact 
tissue  of  the  pos- 
terior aspect  of  the 
Upper  Fragment  into 
the  cancellous  tissue 
of  tiie  Lower. 
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supinator  long’us  was  attached  to  the  lower,  and  the  pronator  quadratus  to  the 
upper  fragment ; the  latter  muscle  being  slightly  lacerated  at  its  lower  part. 
The  upper  fragment  was  strongly  pronated.  The  chief  cause  of  displacement, 
and  the  main  obstacle  to  reduction,  was  found  to  exist  in  the  two  radial 
extensors  of  the  wrist,  the  tendons  of  which  were  excessively  tense  ; next  to 
these,  the  special  extensors  of  the  thumb  presented  most  tension,  and  then  the 
supinator  longus,  which  was  far  less  tense  than  either  of  the  other  sets  of 
muscles,  but  especially  than  the  radial  extensors,  the  tendons  of  which  were 
strongly  defined.  On  dividing  these  tendons,  and  on  pressing  the  lower  end 
of  the  upper  fragment  outwards,  reduction  was  easily  effected.  Here  the  dis- 
placement was  evidently  due  to  two  causes.  The  upper  fragment  was  foicibly 
pronated  by  the  action  of  its  special  pronators  ; and  the  hand,  with  the  lower 
fragment  attached,  was  drawn  upwards  and  backwards  by  and  in  the  direct 
line  of  the  radial  extensors  of  the  wrist.  There  was  no  impaction  noi  inter- 
locking of  fragments,  hut  perfect  mobility,  and  hence  muscular  action  was 

enabled  to  come  into  play.  , ,, 

In  another  case  which  I have  since  dissected,  the  muscles  chiefly  at  fault 


218.— Old  Pistol-Splint  for  Treatment  of  Fracture  of  tlie  Lower  Eml  of  the  Kadius. 


were  the  radial  extensors  ; next  to  these  the  extensors  of  the  thumb  ; the  supi- 
nator longus  being  but  slightly  if  at  all  contracted.  , 

Besides  this  injury,  E.  W.  Smith  has  described  a fracture  of  the  lowei  end 
of  the  radius  in  consequence  of  falls  upon  the  back  of  the  hand,  111  which  e 
inferior  fragment  is  displaced  forwards.  In  these  cases  the  chaiacter  of  the 
deformity  indicates  the  nature  of  the  injury.  It  can  readily  be  reduced,  with 

a feeling  of  crepitation,  by  traction.  . , t radius 

In  another  variety  of  fracture  in  this  situation,  the  louei  end  of  the  rad 
and  that  of  the  ulna  are  broken  off,  resembling  very  closely  dislocation  of  the 
un-ist  backwards  But  the  existence  of  grating,  the  ready  reduction  of  the 
swelling  and  the  attachment  of  the  styloid  processes  of  the  radius  and  of  1 1 
IK  carpus,  with  which  they  move,  will  be  sufficient  to  establish  the 

^treatment  of  the  ordinary  fracture  of  the  radius  near  the  wrist  may  he 
Ihe  lieatme:n.u  T,  ■ ngists  0f  a pistol-shaped 

conducted  by  the  apparatus  (1  igs.  - , - • )•  reaching  from  the 
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extension  should  be  practised,  with  the  view  of  disentangling  the  fragments, 
and  removing  the  dorsal  prominence.  The  splint  should  be  carelully  padded, 
the  padding  being  made  thicker  opposite  the  lower  fragment,  and  then,  with 
the  straight  portion  held  vertically,  the  head  of  the  splint  should  be  fixed  to 
the  back  of  the  hand.  Gentle  extension  should  then  be  made,  and  the  hand 
bent  to  the  ulnar  side  by  raising  the  straight  portion  of  the  splint  to  the 
horizontal  position,  so  as  to  make  it  lie  against  the  back  of  the  fore-arm,  and 
held  there,  while  another  straight  splint,  extending  from  the  elbow  to  the 
lower  end  of  the  upper  fragment,  is  placed  on  the  inner  side  of  the  fore-arm. 
Both  splints  should  then  be  fixed  by  means  of  a roller,  care  being  taken  to 
have  the  inner  splint  well  padded  along  the  radial  border,  so  as  to  counteract 
the  tendency  to  pronation  of  this  part  of  the  bone.  The  arm  must  then  be  . 
placed  in  a sling.  The  pistol-splint 
should  be  worn  for  a fortnight  or 
three  weeks.  At  the  end  of  this 
time  a gauntlet  of  gutta-percha, 
or  other  plastic  material,  may  be 
mordded  to  the  wrist  and  worn 
instead  of  the  splint.  All  apparatus 
should  be  discontinued  at  the  end 
of  five  weeks  in  the  adult,  a week 
or  two  earlier  in  children.  When 
the  fracture  is  impacted,  little  if 
any  alteration  in  the  defoimity  can 
be  produced ; when  it  is  mobile, 

position.  The  fracture  unites  in  the  course  of  a month  or  five  weeks. 
After  the  first  week  it  is  well,  especially  in  elderly  people,  to  leave 


it  may  usually  be  brought  into  good 


the  fingers  free,  and  to  encourage  movement  of  them,  lest  that  painful 
stiffness  result  which  is  so  common  a sequela  of  the  accident.  Passive  motion 
of  the  wrist-joint  may,  however,  often  be  commenced,  with  great  advantage 
to  the  patient,  before  the  union  of  the  fracture,  more  particularly  when 
it  is  impacted.  If  the  hand  and  fingers  be  kept  fixed  on  the  splint  until 
the  fracture  is  fully  united,  very  troublesome  and  painful  stiffness  will  result. 

. 3 fl’equently  fully  three  months  before  this  stiffness  of  the  hand  and 
vust  is  so  far  diminished,  even  by  the  use  of  friction  and  douches,  as  to 
enaie  tie  patient  to  use  the  fingers,  the  stiffness  of  the  wrist  being  often  due 
o e extension  of  a fissure  into  the  joint.  It  sometimes  happens  that  in 
anus  t ie  radius  is  broken  at  the  same  time  in  this  situation,  constituting 
lat  serious  condition,  inasmuch  as  the  patient  is  not  able  to  feed  or 
assist  himself  m any  way  during  the  treatment. 
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The  accompanying  Figs.  220  and  221,  represent  two  forms  of  splints  that 
have  justly  many  advocates,  viz.,  Gordon’s  and  Nelaton’s. 

Another  form  of  splint  which  will  be  found  most  efficient  in  overcoming  the 

deformity  and  comfortable  to  the 
patient,  is  that  invented  by  Carr 
a few  years  ago  (Fig.  222).  It 
consists  of  a narrow  splint  slightly 
hollowed  out  to  fit  the  radius, 
obliquely  across  the  end  of  which 
is  a cylinder  of  wood  about  four 
inches  long  by  one  in  diameter. 
This  is  padded  with  cotton-wool 
and  applied  to  the  fore-arm  in 
such  a way  that  the  cylinder 
corresponds  to  the  metacarpo- 
phalangeal articulations.  A short  splint,  about  two  inches  wide,  is  then  placed 
on  the  back  of  the  arm,  and  both  are  secured  by  a few  turns  of  bandage.  The 
fingers  are  now  bent  down  so  as  to  make  them  firmly  grasp  the  cylinder  of 
wood.  A few  turns  of  bandage  may  at  first  be  applied  to  keep  the  fingers  in 

position,  but  after  the  first  week 
the  bandage  must  not  extend 
beyond  the  carpo-metacarpal  arti- 
culation, the  fingers  being  left 
perfectly  free  to  move.  By  the 
use  of  this  apparatus  the  ten- 
dency to  stiffness  of  the  fingers 
is  greatly  diminished. 

Fractures  of  the  Meta- 
carpus and  Fingers  are  of  so 
simple  a character  as  scarcely 
to  call  for  detailed  remarks.  There  is  only  one  accident  to  a metacarpal 
bone  that  can  lead  to  any  difficulty  in  diagnosis.  It  is  the  case  in  which  the 
neck  of  the  bone  is  broken  transversely,  so  that  the  head  is  carried  forwards 
with  the  finger,  and  thus  simulates  closely  a dislocation  of  the  fingers  towards 
the  palmar  surface.  A comparison  of  the  line  of  the  bent  knuckles,  with  crepitus 
on  rotation,  will  pretty  easily  determine  the  real  injury.  In  the  Treatment, 
rest  of  the  part  upon  a leather,  gutta-percha,  or  pasteboard  splint  is  all  that  is 
requisite.  In  compound  fracture  of  these  bones,  every  effort  should  be  made 
to  save  the  part  ; if.  removal  become  necessary,  it  should  be  as  limited  in 
extent  as  possible  (p.  95). 

Period  of  Union— A fracture  of  one  of  the  bones  of  the  hand  is  firmly 
united  by  the  end  of  the  third  week,  when  splints  will  no  longer  be  required. 

FRACTURES  OF  THE  PELVIS  AND  THE  LOWER  EXTREMITY. 

Fractures  of  the  Pelvis. — The  pelvic  bones  can  be  broken  only  by 
great  and  direct  violence.  The  complete  circle  which  they  form,  their  solidity, 
and  the  strength  of  their  synchondroses,  enable  them  to  resist  all  indirect 
causes  of  fracture.  In  civil  life  these  bones  are  usually  broken  by  crushes  of 
the  body,  as  between  a cart  and  a wall,  by  falls  of  rock  in  mining  accidents,  or 
by  the  crushing  force  of  railway  collisions. 


SIGNS.  OF  FRACTURED  PELVIS. 
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When  broken,  the  pelvis  usually  gives  way;  at  the  rami  oi  the  pubes  and 
ischium  in  front,  and  across  the  ilium,  at  or  near  the  sacro-iliac  synchondioses, 
beliind,  usually  on  the  side  opposite  to  that  of  the  fracture  in  fiont.  I ie 
pubis  may  be,  but  rarely  is,  broken  across  its  body,  and  the  symphysis  is  seldom 
torn  through.  When  one  side  of  the  pelvis  is  thus  broken  away  from  the  lest 
of  the  bone,  it  and  the  attached  lower  extremity  are  necessarily  connected 
with  the  rest  of  the  body  only  by  the  soft  parts  that  connect  the  pelvis  to  the 
spinal  column  and  trunk.  These  are  consequently  liable  to  severe  stretching, 
laceration,  and  other  injury. 

In  some  cases,  portions  of  the  crest  of  the  ilium  only  are  detached.  In 
others,  the  rami  in  front  may  be  broken  without  corresponding  posterior 
fracture.  Such  injuries  can,  however,  arise  only  from  gun-shot-wounds  or 
similar  forms  of  direct  violence.  When  the  fracture  results  from  a crush, 
double  fracture,  back  and  front,  must  necessarily  occur. 

The  main  and  immediate  danger  in  fracture  of  the  pelvis,  indeed,  is  due  to 
the  concomitant  or  consequent  injury  to  the  very  important  soft  parts  con- 
tained within  its  cavity.  Muscles,  nerves,  and  blood-vessels  may  be  stretched 
or  torn.  The  bladder  may  be  wounded  by  a spiculum  of  bone  from  the  pubes 


Fig.  223 — -Fracture  of  the  Pelvis  through  Rami  in  front,  and  Sacro-iliac  synchondrosis  behind. 

or  ischium  ; or  the  urethra  may  be  torn,  perhaps  completely  across,  from  the 
same  cause.  When  the  urethra  is  torn,  a slight  oozing  of  blood  will  usually 
be  observed  at  its  orifice,  with  possibly  much  and  deep  ecchymosis  of  the 
periiueum. 

_ The  nature  of  the  injury  is  usually  apparent  from  the  great  degree  of  direct 
violence  that  has  been  inflicted  upon  the  part ; from  the  pain  that  the  patient 
experiences  in  moving  or  in  coughing;  from  the  inability  to  stand,  in 
consequence  of  a feeling  as  if  the  body  were  falling  to  pieces  when  he  attempts 
to  do  so  ; and  from  the  ready  mobility  of  the  part  and  crepitus  on  seizing  the 
brim  of  the  pelvis  on  each  side  and  moving  it  to  and  fro,  or  on  rotating  the 
thigh  of  the  affected  side.  In  examining  a patient  with  suspected  fracture  of 
the  pelvis,  care  should,  however,  be  taken  not  to  push  the  investigation  too 
closely,  lest  injury  be  inflicted  by  the  movement  of  the  fragments.  In  those 
cases,  in  eed,  in  which  the  fracture  does  not  extend  completely  across  the 
pe  ms,  01  in  which  it  is  seated  in  the  deeper  parts  of  the  ischium,  an  exact 
diagnosis  may  bo  vciy  difficult,  and  should  not  be  attempted. 

reatment.  As  the  great  danger  in  fracture  of  the  pelvis  consists  in  the 
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possibility  of  the  bladder  having  been  wounded,  or  the  urethra  torn,  the  first 
thing  to  be  done  is  to  pass  a gum-catheter.  If  the  urine  comes  clear,  it  may 
be  concluded  that  the  urinary  apparatus  has  not  been  injured,  and  the  catheter 
may  be  withdrawn.  If  it  is  bloody,  the  catheter  must  be  tied  iu,  and  an 
india-rubber  tube  applied  by  which  the  urine  may  drain  away.  The  next 
thing  is  to  keep  the  part  perfectly  quiet,  so  as  to  bring  about  union.  M ith 
this  view,  a padded  belt,  or  a broad  flannel-roller,  should  be  tightly  applied 
round  the  pelvis,  the  patient  lying  on  a hard  mattress.  The  knees  may  then 
be  tied  together,  and  a leather-  or  gutta-percha-splint  moulded  to  the  hip  of 
the  side  affected,  so  as  to  keep  the  joint  quiet,  and  to  prevent  all  displacement 
of  the  fragment.  If  the  urethra  have  been  lacerated,  it  must  be  borne  in 
mind  that,  however  completely  the  patient  may  recover  from  the  fracture, 
he  will  most  certainly  eventually  become  the  subject  of  the  most  troublesome 
and  intractable  form  of  urethral  stricture — the  traumatic. 

Period  of  Union— Bony  union  usually  takes  place  in  the  pelvis  about  the 
end  of  the  sixth  week.  The  patient  must,  therefore,  be  kept  on  his  back  with 
absolute  immobility  and  fixity  of  the  limb  on  the  injured  side,  for  at  least 
seven  to  eight  weeks.  He  may  then,  wearing  a padded  belt,  move  on  crutches, 
but  must  not  be  allowed  to  bear  any  weight  on  the  foot  of  the  affected  side  for 
some  weeks  more,  lest  the  detached  fragment  be  pushed  upwards.  However 
good  the  union  may  be,  lameness  is  apt  to  result  from  the  injury  inflicted  on 
the  psoas  and  iliacus  muscles,  and  those  that  closely  bind  the  thigh  to  the 
pelvis,  such  as  the  pectineus,  the  obturators,  &c. 

Fracture  of  the  Acetabulum  is  an  accident  that  can  occur  only  as  the 
result  of  very  great  violence  directly  applied  to  the  hip.  It  may  take  place  in 
two  situations  ; either  through  the  floor  of  the  cavity,  or  only  through  the 
rim,  a portion  of  which  is  detached.  It  is  probably  occasioned  in  most 
instances  by  the  head  of  the  thigh-bone  being  driven  forcibly  against  the 
surface  of  the  acetabulum.  Hence,  when  the  rim  is  broken,  it  is  usually  the 
posterior  part  that  is  detached,  and  the  head  of  the  femur  slips  out  upon  the 

dorsum  ilii.  ..  , , 

Fracture  through  the  floor  of  the  acetabulum  is  usually  complicated  with 

such  extensive  comminution  of  the  pelvic  bones  and  serious  internal  injury,  as 
to  be  followed  by  death.  In  the  University  College  Museum  is  a preparation  of 
a fracture  of  the  acetabulum,  with  comminution  of  its  floor  and  of  the  ilium. 
Sanson  and  Sir  A.  Cooper  have  seen  the  bone  resolved  into  its  three  primitive 
parts  ; and  in  some  cases  the  comminution  has  been  so  great  that  the  head 
of  the  femur  has  been  thrust  into  the  pelvic  cavity. 

In  such  extensive  and  grave  injuries  as  these,  the  Surgeon  can  do  1 
more  than  support  the  pelvis  with  a padded  belt,  and  place  the  lnnb  on  a 

l011\V  hen  'a  portion  of  the  rim  of  the  acetabulum  is  detached,  as  the  result  of 
direct  violence,  the  head  of  the  femur  will  slip  out  upon  the  dorsum  iln,  and 
the  si  "•ns  of  one  of  the  forms  of  dorsal  dislocation  manifest  themselves,  in  a 
case  of  this  kind,  which  was  under  my  care  at  the  Hospital  m a muscu  ar  in 
aged  about  thirty,  the  shortening  and  inversion  of  the  luub  and  usp  a«me^^ 
of  the  head  of  the  bone  towards  the  sciatic  notch,  vcie  all  no 
Traction  readily  effected  reduction,  with  distinct  crepitus ; but,  as  soon  as 
Jxtonta  was  Continued,  the  head  of  the  bone  slipped  back  into  .to 
poSn  The  diagnosis  in  this  case  was  made,  and  in  similar  instances  may 
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readily  be  effected,  by  attention  to  three  circumstances  the  dislocation  its 
ready  reduction  with  crepitus,  and  its  immediate  return  when  the  limb  is  lett 

to  itself.  . 

The  Treatment  consists  in  the  application  of  the  long  splint  with  a broad 
padded  belt,  so  as  to  secure  steadiness  of  the  head  of  the  bone.  But  with 
every  care  a return  of  displacement  will  readily  take  place,  and  an  unsatis- 
factory result  can  scarcely  be  avoided ; shortening  of  the  limb,  and  consequent 
lameness,  being  almost  inevitable. 

Fractures  of  the  Sacrum  are  excessively  rare,  except  as  the  result  of 
o-un-shot-injury.  When  occurring  from  other  causes,  such  as  falls,  they  are 
almost  invariably  associated  with  fracture  of  the  pelvic  bones,  and  then  they 
have  always  been  fatal.  The  records  of  surgery  contain  but  a very  few  obser- 
vations, probably  not  more  than  six  or  eight,  of  uncomplicated  fracture  of  the 
sacrum  arising  from  other  causes  than  gun-shot.  I have  had  two  cases  of 
fracture  of  the  sacrum  under  my  care.  Both  had  a rapidly  fatal  issue.  In 
one  there  was  also  fracture  through  the  pubic  bone  ; in  the  other,  the  sacrum 
was  the  only  bone  injured.  In  it,  the  fracture  was  the  result  of  a blow  on  the 
lower  part  of  the  back  by  the  buffer  of  a railway  carriage.  The  preparation  is 
in  the  University  College  Museum.  The  only  other  preparation  with  which  I 
am  acquainted,  is  one  in  the  Museum  of  the  College  of  Surgeons.  These  frac- 
tures are  almost  invariably  transverse,  with  displacement  forwards  of  the  upper 
margin  of  the  lower  fragment.  This  was  the  case  in  both  the  instances  under 
my  care  ; but  Bicherand  has  published  a case  in  which  this  bone  was  split 
vertically  in  consequence  of  a fall  on  the  face  ; and  its  crucial  and  multiple 
fracture  have  been  described  by  others.  The  injury  can  necessarily  arise  only 
from  direct  violence  of  a severe  character,  and  is  attended  by  much  extravasa- 
tion and  pain,  together  with  neuralgia  along  the  course  of  the  posterior  sacral 
nerves,  which  may  be  implicated  in  or  irritated  by  the  fracture.  The  Treatment 
is  as  for  fractured  pelvis,  and  should  consist  in  the  application  of  a padded 
pelvic  band. 

The  Coccyx,  though  more  exposed,  is  seldom  broken.  But  fracture  of  it 
may  occur  from  falls  backwards,  or  from  direct  blows  on  the  part,  the  tip 
being  bent  forcibly  forwards,  and  the  elements  of  the  bone  separated.  The 
displacement  forwards  is  maintained  by  the  action  of  the  coccygei.  The  pain 
in  these  cases  is  excessively  severe,  owing  to  the  bruising  of  the  ligamentous 
and  tendinous  expansions  that  cover  the  bone.  It  is  greatly  increased  in 
sitting  and  walking,  and  in  defalcation,  or  in  any  violent  expiratory  effort,  as 
sneezing  or  coughing.  It  is  sometimes  removed  on  reducing  the  fractured 
and  displaced  fragments  by  pressure  through  the  rectum,  but  may  continue 
for  months,  and  even  longer,  constituting  a truly  neuralgic  affection  of  the 
part.  South  relates  the  case  of  a gentleman  who  broke  his  coccyx  by  sitting 
on  the  edge  of  a snuff-box,  and  who  suffered  such  severe  pain  that  he  was 
obliged  to  wear  a pad  on  the  tuberosity  of  each  ischium,  in  order  that  the 
coccyx  might  be  in  a kind  of  pit,  free  from  pressure  when  he  sat. 

Under  the  term  Coccydynia,  Sir  J.  Y.  Simpson  has  described  a painful 
affection  of  the  coccyx  and  its  neighbouring  structures,  which  occurs  chiefly  in 
women,  commonly  as  the  result  of  injury,  and  is  often  very  severe  and  per- 
sistent, so  as  to  prevent  the  patient  from  sitting,  or  even  walking  with  comfort. 

is  an  affection  that  closely  resembles  in  its  symptoms  the  pain  occasioned  by 
ssure  or  ulcer  of  the  anus  and  rectum.  It  usually  arises  from  a blow  on  the 
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part.  It  appears  sometimes  to  originate  independently  of  external  violence, 
and  is  then  probably  due  to  retroversion  of  the  uterus. 

In  some  cases  the  coccyx  may  be  in  its  normal  position,  but  in  others  the 
whole  bone  is  found  to  have  been  displaced  by  the  injury  which  caused  the 
affection,  and  to  be  projecting  forwards  almost  at  right  angles  to  the  sacrum. 
It  can  be  felt  from  the  rectum,  causing  a distinct  projection  into  the  bowel. 
It  is  maintained  in  its  abnormal  position  chiefly  by  the  action  of  the  coccygei. 
This  condition  is  in  fact  rather  a dislocation  than  a fracture.  The  bone  can 


easily  be  forced  into  its  normal  position  with  the  finger  from  within  the  rectum, 
but  it  returns  again  to  its  former  position  immediately  the  pressure  is  removed. 

The  Treatment  recommended  by  Sir  J.  Y.  Simpson  consists  in  the  free 
subcutaneous  division,  by  means  of  a tenotome,  of  the  muscular  and  tendinous 
structures  connected  with  the  coccyx.  The  section  of  these  structures  is 
made  first  on  one  side,  then  on  the  other,  and  finally  around  the  tip,  so  as 
completely  to  isolate  the  bone.  I have  often  performed  this  operation,  and 
have  as  often  as  not  been  disappointed  in  the  results.  When  it  succeeds  the 
good  effects  are  immediate.  When  it  fails  it  has  been  recommended  to 
remove  the  bone  by  a longitudinal  incision  over  its  middle,  exposing  its  poste- 
rior surface.  This  operation  is  free  from  danger,  but  most  uncertain  in  its 

results.  . 

Fractures  of  the  Thigh-Bone  are  of  great  practical  interest,  from  their 

frequency  and  severity.  They  may  occur  in  the  Upper  Articular  End  of  the 
bone,  in  its  Shaft,  or  in  its  Lower  End.  In  these  different  situations,  every 

possible  variety  of  fracture  is  often  met  with. 

1.  Fractures  of  the  Pelvic  End  of  the  Bone  may  be  divided  into  those 
that  occur  through  the  Neele  Within  the  Capsule  of  the  jomt,  those  that  occur 
Outside  the  Capsule,  and  those  that  implicate  the  Trochanters  alone. 

Intracapsular  Fracture  of  the  Neck  of  the  Thigh-Bone  maybe  either 
simple,  the  bone  being  merely  broken  across  ; or  impacted,  the  lower  portion 
of  bone  being  driven  into  the  upper  fragment.  . 

This  intracapsular  fracture  may  almost  be  looked  upon  as  a special  injury  of 
advanced  life,  being  but  seldom  met  with  in  persons  under  fifty.  Thus  Sir  A. 
Cooper  states  that,  of  251  cases  with  which  he  met  in  the  course  of  his 
practice,  only  two  were  in  persons  below  this  age.  It  may,  however,  happen 
at  an  early  period  of  life  ; Stanley  has  recorded  the  case  of  a lad  of  eighteen, 
who  met  with  this  injury,  and  Hamilton  has  described  it  as  occurring  m a gir 
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aged  sixteen  and  in  a man  aged  twenty-five.  A remarkable  circumstance  n 


connection  with  this  accident  is,  that  it  commonly  happens  from  very  slight 
degrees  of  violence,  indeed  almost  spontaneously.  Thus,  the  jarring  of  the 
foot  in  missing  a step  in  going  downstairs,  catching  the  toes  un  er  e 
carpet,  tripping  upon  a stone,  or  entangling  the  foot  m turning  in  c , 
sufficient  to  occasion  it.  Women  are  most  liable  to  this  injury.  , 

Cause. — The  occurrence  of  this  fracture  in  old  age  is  owing  indirectly  to  the 
changes  in  structure,  shape,  and  position  of  the  head  and  neck  of  he  femur 


tl.e  spaces  large,  loose,  and  loaded  with  soft  fat.  The  compact  structure 
l corn! thinned,  and  proportionately  weakened,  especial ly  about  the  nndd 
aid  under  part  of  the  neck,  which,  appearing  to  yield  to  the  we.gh  of  the 
body  is  shortened  ; and,  instead  of  being  oblique  in  its  dnection,  t 
hor^ntai,  inserted  nearly  at  a right  angle  into  the  shaft.  In  consequence  of 


The  cancellous  structure  of  these  parts  becomes  ex- 
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these  changes  in  structure  and  position,  it  becomes  less  able  to  bear  any  sudden 
shock  by  which  the  weight  of  the  body  is  thrown  upon  it,  and  snaps  under  the 
influence  of  very  slight  degrees  of  violence.  When  it  breaks,  the  capsule  may 
remain  uninjured,  but  the  prolongation  of  it  which  invests  the  neck  of  the 
bone  is  usually  torn  through.  In  some  cases,  however,  this  cervical  reflection 
is  not  ruptured,  the  lower  portion  of  it,  especially,  often  remaining  for  some 
length  of  time  untorn,  at  last,  however,  giving  way  under  the  influence  of  the 
movements  of  the  limb,  or  from  inflammatory  softening.  As  the  violence 
occasioning  the  fracture  is  generally  but  slight,  and  as  the  vascularity  of  this 
portion  of  the  bone  is  trifling  in  old  people,  there  is  but  little  extravasation 
of  blood. 

The  fragments  are  almost  always  so  separated  that  the  fractured  surfaces 
are  not  in  apposition  : the  upper  end  of  the  lower  fragment  is  drawn  above 


Fig.  225.— Attitude  of  Limb 
in  Intracapsular  Frac- 
ture of  the  Neele  of  the 
Thigh-Bone. 


and  behind  the  head  of  the  bone,  and  at  the  same  time  is  twisted  so  that  its 
broken  surface  looks  forwards.  The  head  remains  in  the  acetabulum,  attached 
by  the  ligamentum  teres,  and  sometimes  preserving  a connection  with  the 
lower  fragment,  through  the  medium  of  some  untorn  portions  of  the  fibrous 
membrane  investing  the  neck.  It.  W.  Smith  has  observed,  that  in  some 
instances  the  two  fragments  become  interlocked  or  dovetailed  as  it  were 
J1r^^another’ in  consequence  of  the  line  of  fracture  being  irregular  and 

Signs.— These  are,  alteration  in  the  shape  of  the  hip,  crepitus  and  pain  at 
he  seat  of  injury,  and  inability  to  move  the  limb,  with  shortening  and  eversion 
it.  lhese  we  must  consider  separately,  as  important  modifications  of  each 
ii  ; lnc  ones  noticed.  Fiom  the  indirect  nature  of  the  violence  whi cl i caused 
oil  jury  there  are  no  signs  of  superficial  bruising  over  the  hip. 

of  al\Alterati°n  in  the  Sllape  of  the  Hip  is  evidenced  by  some  flattening 
pait,  the  trochanter  not  being  so  prominent  as  usual.  This  process  is 
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also  approximated  to  the  crest  of  the  ilium  ; and,  on  rotating  the  limb 
it  is  felt  to  move  to  and  fro  under  the  hand,  not  describing  the  segment 
of  a circle  so  distinctly  as  on  the  sound  side.  The  circle  described  by  the  ' 
trochanter  on  the  injured  side  is  much  smaller  than  that  on  the  sound  side. 
In  the  sound  limb,  the  trochanter  describes  the  segment  of  a circle  having  a 
radius  equal  to  the  length  of  the  head  and  neck  of  the  bone;  on  the  injured 
side,  the  circle  has  a radius  equal  only  to  the  length  of  that  portion  of  the 
neck  that  still  remains  attached  to  the  shaft  of  the  bone.  During  this 
examination  crepitus  will  usually  be  felt,  though  this  occasionally  is  very 
indistinct  and  even  absent,  more  especially  if  the  limb  be  not  well  drawn 
down  at  the  time  it  is  rotated,  so  as  to  bring  the  fractured  surfaces  into 
apposition  ; and  much  pain  is  produced  by  any  movement  of,  or  pressure  upon, 
the  joint. 

The  Attitude  of  the  X.inib  is  so  peculiar,  as  in  general  to  indicate  at  once 
to  the  Surgeon  what  has  happened.  There  is  a striking  appearance  of  help- 
lessness about  it.  As  the  patient  is  lying  on  his  back  in  bed,  it  is  everted ; 
shortened  somewhat,  with  the  knee  semi-flexed  ; on  requesting  him  to  lift  it 
up,  he  makes  ineffectual  attempts  to  do  so,  and  at  last  ends  by  raising  it  with 
the  toe  of  the  opposite  foot,  or  with  his  hands.  When  he  is  taken  out  of  bed 
and  placed  upright,  the  injured  limb  hangs  uselessly,  with  the  toes  pointing 
downwards,  and  the  heel  raised  and  pointing  to  the  inner  ankle  of  the  sound 
side,  the  patient  being  unable  to  rest  upon  it  (Fig.  225).  In  some  cases,  how- 
ever, after  the  fracture  has  occurred,  the  patient  can  lift  the  limb  somewhat, 
hut  with  much  exertion,  from  the  couch  on  which  he  is  lying  ; or  can  even 
manage  to  walk  a few  paces,  or  to  stand  for  a few  minutes  upon  it,  with  much 
pain  and  difficulty.  This  is  owing  either  to  the  cervical  reflection  of  the  capsule 
being  untorn,  or  else  to  the  fragments  not  being  separated,  having  become 
locked  into  one  another  ; and  it  usually  occurs  in  those  cases  in  which  the 
other  and  more  characteristic  signs  of  this  fracture  are  not  well  marked. 

Eversion  of  the  limb  is  almost  an  invariable  accompaniment  of  this  fracture. 
It  is  most  marked  in  those  cases  in  which  the  shortening  is  most  considerable. 
This  eversion  has  usually  been  attributed  to  the  action  of  the  external  rotator 
muscles,  which  are  inserted  into  the  upper  end  of  the  lower  fragment.  But 
I cannot  consider  this  as  the  only,  or  indeed  the  principal  cause  of  this  position ; 
for,  not  only  is  it  very  difficult  to  understand  how  these  muscles  can  rotate 
the  limb  outwards  after  their  centre  of  motion  has  been  destroyed  by  the 
fracture  of  the  neck  of  the  femur,  their  action  being  rather  in  a direction 
backwards  than  rotatory  under  these  circumstances  ; but  we  find  that  the 
limb  falls  into  an  everted  position  in  those  cases  in  which,  the  fracture  being 
in  the  shaft,  and  altogether  below  the  insertions  of  these  muscles,  no  influence 
can  be  exercised  by  them  on  the  lower  fragment.  I look  upon  eversion  in 
cases  of  fractured  thigh  as  not  being  a result  of  muscular  action  at  all,  but 
simply  the  natural  attitude  into  which  the  limb  falls  when  left  to  itself.  E\ca 
in  the  sound  state,  eversion  takes  place  spontaneously  whenever  muscular 
action  is  relaxed,  as  during  sleep,  in  paralysis,  or  in  the  dead  body  ; and  in 
the  injured  limb,  in  which  there  is,  as  it  were,  a suspension  of  muscular  action, 
it  will  occur  equally.  Indeed,  the  shortening  that  takes  place  will  specially 
tend  to  relax  the  external  rotators,  and  thus  still  more  prevent  their  influencing 
the  position  of  the  limb. 

Inversion  of  the  foot  in  cases  of  intracapsular  fracture  has  been  sometimes 
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ij  noticed.  I have  seen  two  instances  : Smith,  Stanley,  and  other  Surgeons,  have 
,,  also  recorded  cases.  This  deviation  from  the  usual  symptoms  of  this  injury 
i has  been  attributed  by  some  to  the  cervical  ligament  not  having  been  torn 
,1;  through  at  its  inner  side,  but  that,  as  Stanley  observes,  while  it  may  prevent 
eversion,  cannot  occasion  inversion  ; by  others  to  the  fact  of  the  lowei  lag- 
, ment  in  these  cases  being  found  always  in  front  of  the  upper  one.  This  cir- 
flj  cumstance,  which  is  much  insisted  on  by  R.  W.  Smith,  appears  to  me  to  be 
i rather  the  result  than  the  cause  of  the  inversion  ; for  any  traction  inwards  of 
, the  lower  fragment  by  the  adductor  muscles  of  the  thigh  would  have  a tendency 
to  draw  the  upper  end  of  this  fragment  to  the  anterior,  or  in  other  words,  the 
inner  side  of  the  upper  one.  I am  rather  disposed  to  think  that  this  inversion 
I jg  owing,  in  some  cases  at  least,  to  the  external  rotatois  being  paralysed  by  the 
, violence  they  receive  from  the  injury  that  occasions  the  fracture,  and  that  thus 
i the  adductors,  acting  without  antagonists,  draw  the  thigh  and  with  it  the  leg 
i inwards.  In  both  instances  that  fell  under  my  observation,  and  in  some  of 
i!  those  that  have  been  published,  the  fracture  resulted  from  severe  direct  injury 
to  the  hip,  and  was  not  occasioned  by  the  patient  jarring  Ids  foot,  or  by  any 
1 indirect  violence  operating  at  the  end  of  the  limb. 

The  Shortening  in  cases  of  fracture  within  the  capsule  seldom  exceeds,  in 
: the  first  instance,  from  half  an  inch  to  an  inch,  depending  on  the  extent  of  the 
; separation  between  the  fragments  ; it  cannot,  indeed,  in  the  early  periods  of 
j the  fracture,  very  well  exceed  the  width  of  the  neck  of  the  bone,  as  the  capsule 
i is  usually  not  torn  through.  After  the  fracture  has  existed  some  time,  the 
I capsule  of  the  joint  may  yield,  allowing  greater  separation  between  the  frag- 
: ments,  and  then  it  may  amount  to  two,  or  even  two  and  a half  inches.  It  not 
uncommonly  happens  that  the  shortening,  which  is  at  first  but  very  slight, 
about  half  an  inch,  suddenly  increases  to  an  inch  or  more  ; this  is  accounted 
for  on  the  supposition  of  the  cervical  ligament,  which  had  not  been  at  first 
completely  ruptured,  at  last  giving  way  entirely  ; or  it  may  be  owing  to  the 
fragments  which  were  originally  interlocked  becoming  separated.  It  is  in  those 
cases  in  which  there  is  but  slight  separation  of  the  fragments,  and  consequently 
little  shortening,  that  the  other  signs  of  fracture  are  not  very  strongly 
i marked,  and  that  the  patient  preserves  some  power  over  the  movements  of 
the  limb. 

The  Constitutional  Disturbance  in  intracapsular  fracture  of  the  neck  of 
the  femur  in  old  people,  though  trifling  at  first,  often  eventually  becomes  con- 
siderable ; and  the  injury  frequently  terminates  fatally,  from  the  supervention 
of  hypostatic  pneumonia,  an  asthenic  state  of  system,  or  sloughing  of  the  nates 
from  confinement  to  bed  during  treatment.  Hence  this  injury  must  always  be 
considered  as  very  dangerous,  and  not  unfrequently  fatal. 

Mode  of  Union. — The  treatment  of  these  fractures  turns  in  a great  measure 
upon  the  view  that  is  taken  of  their  mode  of  union,  and  on  the  constitutional 
condition  of  the  patient.  In  some  cases  no  union  occurs,  but  the  head  of  the 
bone  remains  in  the  acetabulum,  being  hollowed  into  a smooth,  hard,  cup- 
shaped cavity,  in  which  the  neck,  which  has  become  rounded  off  and  polished, 
is  received,  and  plays  as  in  a socket.  In  the  great  majority  of  cases,  however, 
union  takes  place  by  fibrous  tissue.  This  is  owing  to  two  causes  ; in  the  first 
place,  to  the  circumstance  (which  I look  upon  as  the  most  important)  that  the 
fractured  surfaces  arc  not  in  apposition  with  one  another  ; and  secondly,  that 
the  vascular  supply  sent  to  the  head  of  the  bone,  consisting  only  of  the  blood 
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that  finds  its  way  through  the  vessels  of  the  ligamentum  teres,  is  insufficient 
for  the  proper  production  of  callus.  , | 

111  some  cases,  however,  bony  union  does  take  place.  This  can  happen 
only  when,  in  consequence  of  the  cervical  ligament  being  untorn,  or  the 
fracture  being  impacted,  the  surfaces  are  kept  in  some  degree^ of  apposition, 
and  the  supply  of  blood  to  the  head  of  the  bone  is  speedily  augmented  by 
that  carried  to  it  through  the  medium  of  the  vascular  tissue  formed  between 
the  fragments  in  the  process  of  repair.  In  no  other  circumstance  is  it  probable 
that  osseous  union  takes  place  in  these  fractures  : hence  the  infrequency  of  its 
occurrence,  there  being  in  all  probability  not  more  than  eighteen  or  twenty 
cases  on  record  as  having  thus  terminated  in  this  country.  When  bony  union 
does  take  place,  the  head  of  the  femur  will  usually  be  found  to  be  somewhat 
twisted  round  in  such  a way  that  it  looks  towards  the  lesser  trochanter,  owing 
to  the  eversion  that  has  taken  place  in  the  lower  fragment. 

Treatment. — As  these  fractures  do  not  unite  by  bone  unless  the  fragments 
be  in  good  contact,  it  is  useless  to  confine  the  patient  to  bed  for  any  long 
period,  if  the  signs,  especially  the  amount  of  shortening,  indicate  considerable 
separation  between  the  fragments,  or  if  the  patient  be  very  aged  and  feeble. 
In  these  circumstances,  lengthened  confinement  to  bed  most  commonly  proves 
fatal  by  the  depressing  influence  which  it  exercises  on  the  general  health, 
causing  hypostatic  pneumonia  or  inducing  bed-sores.  It  is  therefore  best  to 
keep  the  patient  hi  bed  merely  for  two  or  three  weeks,  until  the  limb  has 
become  somewhat  less  painful,  and  the  tendency  to  muscular  spasms,  often 
very  distressing,  has  passed  away.  The  patient  should  be  laid  flat  on  the 
back,  on  a fracture-bed  or  a suitable  couch  properly  provided  with  a pan  for 
the  reception  of  the  excreta.  This  is  most  important,  for  if  the  urine  and 
freces  be  passed  under  the  patient  so  as  to  wet  the  buttocks  bed-sores  will 
infallibly  result.  In  fact  the  utmost  attention  to  dryness  and  to  cleanliness 
is  needed  in  order  to  prevent  them.  The  knees  should  be  bent  at  an  angle 
of  45°  over  pillows  and  the  legs  tied  together.  At  the  end  of  from  two 
to  four  weeks  a leather  splint  should  be  fitted  to  the  hip,  and  the  patient 
be  allowed  to  get  up  upon  crutches.  There  will  be  lameness  during  the 
remainder  of  life  ; but,  with  the  aid  of  a stick  and  properly  adjusted  splint, 

but  little  inconvenience  will  be  suffered. 

Another  mode  of  treatment  which  will  be  found  extremely  useful  is  the  early 
application  of  a well-fitted  Thomas’s  hip  splint.  (See  Diseases  of  Hip  Joint.) 
Until  the  splint  is  ready  the  patient  may  be  kept  in  bed,  either  with  the 
legs  bent,  as  before  described,  or  with  a weight  extension  apparatus  (Fig. 
235)  to  diminish  shortening,  and  sand-bags  to  steady  the  limb  and  prevent 
eversion.  The  splint  may  safely  be  applied  at  the  end  of  a fortnight,  and  the 
patient  may  then  leave  his  bed  and  move  about  on  crutches. 

When  the  fragments  do  not  appear  to  be  much  separated,  there  being  but 
little  shortening  and  indistinct  crepitus,  and  more  particularly  if  the  patient  be 
not  very  aged,  and  in  other  respects  sound  and  well,  an  attempt  may  be  made 
to  procure  osseous  or  at  least  close  ligamentous  union.  This  may  be  done  y 
the  application  of  the  long  thigh-splint,  in  the  same  way  as  for  a fracture  o 
i he  shaft  • or,  if  this  cannot  very  readily  be  borne,  by  the  double  incline 

U1C  , , , _ J Tlic  annn.raf.119  111:1V  be 


This  apparatus  may  be 
mth  or  five  weeks,  and 
If  the  Thomas's  splint  cannot  be  obtained,  or 


plane,  with  a padded  belt  strapped  round  the  hips. 

replaced  by  a Thomas’s  hip  splint  at  the  end  of  a month  or  five  ueeks, , 
the  patient  allowed  to  get  up 
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cannot  be  borne,  the  patient  must  be  kept  in  bed  for  at  least  two  or  three 
months,  when  a leather  splint  may  be  put  on,  and  he  may  move  about  on 
crutches.  During  the  whole  of  the  treatment,  a generous,  an  e\cn  s imu 
lating  diet  should  be  ordered,  and  the  patient  kept  on  a water-lie  or  cus  non. 
In  these  fractures  of  the  neck  of  the  femur,  the  starched  bandage  will  often  be 
found  to  be  most  useful.  It  may  be  applied  as  in  fractured  thigh,  but  should 
have  additional  strength  in  the  spica  part,  and  indeed  may  be  provided  with  a 
small  pasteboard  cap  so  as  to  give  more  efficient  support.  When  the  patient 
begins  to  move  about,  great  comfort  will  be  derived  from  the  use  of  a well- 
padded  leather  or  gutta-percha  case,  made  in  two  pieces,  one  for  the  hip,  the 
other  for  the  thigh,  united  by  a hinge- joint,  which  can  be  set  fast  in  the  erect 
posture  by  chopping  a slot  over  it.  When  this  is  raised  it  can  be  flexed,  and 
so  admit  of  the  patient  sitting  in  comfort.  In  old  people,  this  plan  of  treat- 
ment is  especially  advantageous,  as  it  enables  them  to  sit  up  or  even  to  walk 
about,  and  thus  prevents  all  the  ill  effects  of  long  confinement  in  bed. 

Impacted  Intracapsular  Fracture  is  a rare  accident,  and  can  scarcely  be 
distinguished  from  a similar  injury  outside  the  capsule.  In  it  the  upper  end  of 
the  neck  is  driven  into  the  cancellous  tissue  of  the  separated  head.  In  a case 
under  the  care  of  G-ay,  of  the  Massachusetts  G eneral  Hospital,  which  is  recorded 
by  Bigelow,  the  nature  of  the  injury  was  proved  by  post-mortem  examination, 
death  having  occurred  from  pneumonia  at  the  end  of  two  weeks.  The  follow- 
ing were  the  symptoms.  The  patient,  aged  76,  fell,  striking  the  right  tro- 
chanter. He  thought  he  had  received  only  a bruise,  and  crawled  upstairs  to 
bed  unaided.  Two  days  after,  when  admitted  to  the  hospital,  the  right  leg 
was  found  to  be  shortened  half  an  inch  ; the  foot  was  everted,  and  could  not 
be  inverted  beyond  the  perpendicular  ; the  thigh  could  be  flexed  and  extended 
without  difficulty,  but  with  pain  ; the  trochanter  was  less  prominent  than  that 
of  the  other  side.  Before  he  died  he  could  raise  his  foot  some  inches  from  the  bed 
without  assistance.  After  death  the  head  was  found  to  be  “ broken  from  the 
articular  extremity  of  the  neck,  which  was  short  and  thick,  the  fracture  behind 
being  almost  at  the  line  of  junction  of  the  articular  cartilage  and  the  bone, 
while  in  front  it  ran  irregularly  across  the  neck  from  a quarter  to  half  an  inch 
below  this  line.  The  head  was  bent  obliquely  backwards  and  downwards 
towards  the  lesser  trochanter — the  tilting  of  the  head  opening  the  fracture  on 
the  outside  of  the  neck — and  was  so  firmly  impacted  that  considerable  force 
was  required  to  withdraw  it.”  Bigelow  records  also  a case  under  the  care  of 
Cushing,  of  Dorchester,  U.S.A.,  in  which  the  exact  nature  of  the  impacted 
fracture  was  proved  by  examination  after  death,  which  occurred  nearly  five 
years  after  the  accident.  The  patient  was  seventy  years  of  age.  The  fracture 
closely  resembled  that  just  described,  and  union  had  taken  place  by  bone.  It 
is  evident  that  these  cases  cannot  be  distinguished  during  life  from  impacted 
fiactures  of  any  other  part  of  the  neck.  The  treatment  is  the  same  as  that  of 
extracapsular  impacted  fracture. 

Extracapsular  Fracture  of  the  Neck  of  the  Thigh-Bone  is  commonly 
met  with  at  an  earlier  period  of  life  than  the  injury  which  has  just  been 
described,  being  most  frequent  between  the  ages  of  thirty  and  forty,  but  it  is 
met  with  also  at  advanced  periods  of  life.  It  is  the  result  of  the  application 
of  direct  violence  to  the  hip,  and  is  equally  common  in  both  sexes.  In 
young  subjects  it  occurs  only  as  a consequence  of  great  violence,  but  in  old 

people  it  may  result  from  a simple  fall  on  the  hip. 

vol.  i.  „ „ 
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Fig.  226. — Simple  Extracapsu- 
lar  Fracture  of  the  Neck  of 
the  Thigh-Bone : Detach- 
ment of  the  Trochanter. 


This  fracture  may  be  of  two  kinds ; the  simple,  or  the  impacted.  In  both 
cases  the  neck  of  the  bone  is  commonly  broken  at,  or  immediately  outside,  the  . 
insertion  of  the  capsule  of  the  joint.  The  fracture  is  almost  invariably  com- 
minuted when  it  occurs  in  a young  subject  or  as  the  result  of  great  violence. 

Indeed,  I have  never  seen  a case  of  this  kind  in  which 
the  great  trochanter  was  not  either  detached  or 
splintered  into  several  fragments.  In  many  instances 
the  lesser  trochanter  is  detached,  and  the  upper  end 
of  the  shaft  injured  (Fig.  226).  This  splintering  of 
the  trochanter  is  owing  to  the  same  violence  that 
breaks  the  bone,  forcing  the  lower  end  of  the  neck  into 
the  cancellous  structure  of  this  process,  and  thus,  by  a 
wedge-like  action,  breaking  it  into  fragments.  When 
the  neck  continues  locked  in  between  these,  we  have 
the  impacted  form  of  fracture.  In  older  subjects, 
however,  whose  bones  are  atrophied  and  softened  by 
age,  it  is  common  to  meet  with  extracapsular  impac- 
ted fractures  without  any  splintering  of  the  trochanter- 
The  Signs  of  extracapsular  fracture  vary  according 
as  it  is  simple  or  impacted  ; but  in  both  cases  they 
partake  of  the  general  character  of  those  of  fracture  within  the  capsule.  The 
individual  signs,  however,  present  certain  well-marked  differences. 

The  hip  will  usually  he  found  much  bruised  and  sivollen  from  extravasation 
of  blood,  which  is  often  considerable. 

In  the  uninipacted  fracture,  the  crepitus  is  very  distinct  and  loud,  being 
readily  felt  on  laying  the  hand  upon  the  trochanter,  and  moving  the  limb. 
The  separate  fragments  into  which  the  trochanter  is  splintered  may  occa- 
sionally be  felt  to  be  loose.  The  pain  is  very  severe,  and  greatly  increased  by 
any  attempt  at  moving  the  joint,  which  to  the  patient  is  impossible.  The 
eversion  is  usually  strongly  marked,  and  the  position  of  the  limb  is  chaiac- 
teristic  of  complete  want  of  power  in  it.  Inversion  occurs  more  frequently 
in  this  fracture  than  in  that  within  the  capsule.  Smith  finds  that  of  < cases  of 
inversion  of  the  limb  in  fractures  of  the  neck  of  the  femur,  5 occurred  in  the 
extracapsular  fracture  ; and  of  15  cases  of  intracapsular  fracture,  this  condition 
was  met  with  in  3.  When  there  is  much  comminution  of  the  trochanter,  the 
foot  will  commonly  remain  in  any  position  in  which  it  is  placed,  but  geneially 
has  a tendency  to  rotate  outwards.  The  shortening  of  the  limb  is  very  con- 
siderable, being  never  less  than  from  an  inch  and  a quarter  to  two  inches  and 
a half,  or  three  inches. 

In  the  extracapsular  fracture  of  the  neck  of  the  femur,  death  not  uncommon  y 
results  from  the  severity  of  the  injury,  the  pain  and  irritation  of  the  fracture, 
and  the  consequent  shock  to  the  system.  The  great  extravasation  of  blooc  in  o 
the  tissues  of  the  limb  has  been  known  to  be  sufficient  to  account  for  the  a a 
result.  When  the  patient  lives,  bony  union  takes  place,  large  irregular  sta  ac- 
titic  masses  being  commonly  thrown  out  by  the  inferior  fragment,  so  as  to  over- 
lap the  several  splinters  of  bone  and  thus  give  the  appearance  of  great  t ic  - 
cning  and  projection  of  the  trochanter.  This  callus  is  most  abundant  pos 

teriorly  in  the  intertrochanteric  space  (Fig.  230).  ^ 

The  Impacted  Extracapsular  Fracture  of  the  neck  of  the  th  s 

occurs  when,  in  consequence  of  a heavy  fall  on  the  lup,  the  neck  is  uo'c 
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across  at  its  root,  and  the  upper  fragment  is  driven  into  the  cancellous  struc- 
ture of  the  lower  oue,  often  splitting  up  and  detaching  the  trochanter  (Figs. 
227,  228).  It  is  not  an  uncommon  accident  about  middle  life,  and  even  in  old 
age.  Its  most  common  cause  is  a sudden  severe  fall,  as  upon  the  ice  in 
skating. 

The  Signs  of  this  form  of  fracture  are  often  somewhat  negative,  rendering  its 
diagnosis  extremely  difficult.  There  is  pain  about  the  hip,  with  eversion  of 
the  foot.  The  degree  of  eversion  varies  considerably  ; sometimes  it  is  so  great 
that  the  outer  side  of  the  foot  can  scarcely  be  raised  from  the  bed  without 
giving  the  patient  intense  pain,  and  in  other  cases  it  can  be  recognized  only  by 
the  limitation  of  inversion  when  contrasted  with  the  opposite  limb.  There  is 
slight  shortening , usually  about  half  an  inch,  and  never  exceeding  one  inch, 
and  occasionally  as  little  as  a quarter  of  an  inch.  As  a rule,  there  is  no  crepitus. 
but  occasionally,  owing  to  the  looseness  of  the  impaction,  some  may  be  obtained 


Figs.  227,  22S.— Sections  of  Impacted  Extracapsular  Fractures  of  Neck  of  Femur  ; showing 
the  degree  of  Impaction  and  of  Splintering  in  different  cases. 


with  difficulty.  When  the  impaction  is  firm,  the  patient  can  raise  the  foot  a 
few  inches  off  the  couch  on  which  it  is  laid,  and  even  walk  a short  distance 
upon  it  with  a hobbling  motion,  though  with  much  pain.  Some  flattening 
over  the  trochanter  is  usually  perceptible  ; sometimes  an  increase  in  breadth 
from  before  backwards.  In  consequence  of  the  impaction  the  limb  cannot  be 
restoied  by  traction  to  its  proper  length,  and  hence  incurable  lameness  always 
results  from  this  injury. 

Pathology.  The  deformity  accompanying  this  injury  has  been  shown  by 
Bigelow  to  be  due  in  great  measure  to  the  anatomical  structure  of  the  femur. 
If  a series  of  horizontal  sections  be  made  of  the  neck  of  the  bone,  “ it  will  be 
found  that  at  the  upper  part  the  anterior  and  posterior  walls  are  of  nearly 
equal  thickness,  but  that  as  we  approach  the  lower  surface,  the  anterior  wall 
becomes  of  great  thickness  and  strength,  while  the  posterior  wall  remains  thin, 
especially  at  its  insertion  beneath  the  posterior  intertrochanteric  ridge,  where 
1 is  of  the  thinness  of  paper.”  The  result  of  this  is,  that  when  severe  direct 
lolence  is  applied  to  the  trochanter  the  posterior  wall  yields,  crushes  up,  and 
lecomes  impacted,  while  the  anterior  “ serves  as  a sort  of  hinge  upon  which 
enc  shaft  rotates  to  allow  the  posterior  impaction.”  This  causes  the  rotation 
fm  yai  8‘  1C  shortening  Bigelow  explains  by  obliquity  of  the  neck  of  the 
rp,ni'r’fV''.  10  « ^1C  k°  he  shortened  in  proportion  to  the  rotation. 

8 18  fche  true  explanation  of  the  deformity  in  all  the  slighter  cases  of 
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this  inj  ary  is  undoubtedly  true.  In  the  more  severe  crushes  of  the  trochanter, 
the  anterior  wall  of  the  neck  as  well  as  the  posterior  may  be  driven  amongst 
the  splintered  fragments. 

The  Treatment  of  the  extracapsular  fracture  may  very  conveniently  and 
efficiently  be  conducted  by  means  of  the  long  splint,  a padded  belt,  if  necessary, 
being  strapped  firmly  round  the  hips  underneath  it  ; or  the  plan  recommended 
by  Sir  A.  Cooper,  of  placing  the  patient  on  a double  inclined  plane,  with  both 
feet  and  ankles  tied  together,  and  a broad  belt,  well-padded,  firmly  strapped 
round  the  body,  so  as  to  press  the  fragments  of  the  trochanter  firmly  against  one 
another,  will  be  found  an  excellent  mode  of  keeping  the  limb  of  a proper  length, 
and  the  fragments  in  contact.  In  impacted  extracapsular  fracture  nothing  can 
be  done  to  diminish  the  deformity.  Solid  bony  union  always  takes  place,  even 
in  aged  subjects.  The  patient  remains  throughout  life  more  or  less  crippled, 
chiefly  by  the  eversion,  the  amount  of  shortening  being  of  little  consequence. 
The  patient  may  have  a Thomas’s  splint  applied  after  resting  in  bed  till  the 
swelling  and  pain  have  subsided  ; or  a leather  splint  may  be  applied  at  the  end 
of  the  third  week,  and  he  may’be  allowed  to  move  about  on  crutches. 

The  Diagnosis  of  the  different  forms  of  fracture  of  the  neck  of  the  thigh- 
bone from  one  another,  and  from  other  injuries  occurring  in  the  vicinity  of  the 


Fig.  229.— Union  in  Impacted  Extra- 
capsular Fracture  of  Neck  of  Femur. 


FiCT  230. — Impacted  Extracapsular  Fracture 
of  Neck  of  Femur : Abundant  Formation 
of  Callus. 
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in  every  degree  of  flexion  or  extension  of  the  limb.  If  the  trochanter  be  dis- 
placed in  any  direction,  a corresponding  change  in  its  relation  to  this  line  will 
ensue.  This  mode  of  measurement  is,  however,  open  to  the  fallacy  tnat 


Fig.  231. — Nelaton’s  Line— dark.  Bryant’s  Ilio-femoral  Triangle — clotted. 

abduction  raises  the  trochanter  above  the  line,  and  adduction  brings  it 
below  it. 

Bryant’s  Ilio-femoral  triangle  (Fig.  231,  dotted  line)  is  formed  by 
placing  the  patient  in  the  recumbent  position  ; then,  drawing  a line  from 
the  anterior  superior  spine  of  the  ilium  directly  backwards,  another  line  also 
from  the  anterior  superior  spine  obliquely  to  the  summit  of  the  trochanter,  and  a 
third,  or  the  base-line,  directly  upwards  from  this  to  the  first  line,  a triangle 
will  thus  be  formed.  The  oblique  line  corresponds  to  the  first  part  of  Nelaton’s 
line  (Fig.  231),  and  may  be  taken,  just  as  N61aton’s,  as  the  diagnostic  line  for 
dislocations  for  the  head  of  the  femur  backwards  ; whilst  Bryant’s  base-line  is 
the  test-line  for  all  cases  in  which  the  neck  of  the  femur  is  shortened,  or  the 
head  of  the  bone  thrown  upwards.  In  this  method  of  measuring  there  is  the 
same  fallacy — that  abduction  and  adduction  of  a healthy  limb  would  alter  the 
length  of  the  base  line. 

Another  method  of  measurement  has  been  recommended  by  Giraud-Teulon 
which,  although  somewhat  complicated,  appears  to  be  free  from  all  source  of 
error.  It  is  founded  upon  the  fact  that  the  middle  of  Nelaton’s  line  corresponds 
to  the  centre  of  the  acetabulum.  Any  shortening  of  the  femur  by  fracture,  or 
any  dislocation,  will  necessarily  alter  the  distance  between  the  lower  end  of  the 
femur  and  this  point.  The  measurement  is  thus  carried  out.  Find  the  distance 
from  the  anterior  superior  spinous  process  to  the  tuberosity  of  the  ischium, 
and  from  the  same  point  to  the  inner  condyle,  and  from  the  tuberosity  to  the 
inner  condyle.  Then  draw  a triangle  on  a sheet  of  paper,  the  three  sides  of 
which  are  equal  to  these  three  measurements  ; find  the  middle  point  of  the  line 
corresponding  to  the  measurement  between  the  tuberosity  and  the  spine,  and 
from  that  draw  a line  to  the  apex  of  the  triangle.  This  line  corresponds  to 
the  distance  of  the  inner  condyle  from  the  centre  of  the  acetabulum,  and  must 
be  contrasted  with  a similar  line  obtained  by  measurement  of  the  sound  side. 
This  mode  of  measurement  is  most  useful  in  cases  of  dislocation  and  disease 
in  which  abduction  or  adduction  with  flexion  are  often  met  with. 

Whatever  mode  of  measurement  is  adopted;  the  Surgeon  must  never  neglect 
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to  examine  and  compare  tire  two  sides  carefully  and  simultaneously,  with  one 
hand  on  each  hip. 

Between  the  unimpactcd  intracapsular  and  the  ordinary  extracapsular 
fractures  there  can  he  no  difficulty  in  diagnosis  ; all  the  signs  of  the  latter 
being  much  more  strongly  marked  than  those  of  the  former  injury,  as  may  he 
seen  hy  the  annexed  table,  the  difference  of  age  and  the  degree  of  violence 
required  to  break  the  bone  being  also  important  elements  in  the  diagnosis. 


Diagnosis  between  unimpacted  Infra-  and  Extra-capsular  Fractures  of  the  Neck 

of  the  Thigh-bone. 


Intracapsular. 

1.  Cause  generally  slight  and  indirect,  such 
as  catching  the  foot  in  the  carpet  or 
slipping  off  the  curb-stone. 

2.  Force  usually  applied  longitudinally  or 
obliquely. 

3.  Age,  rarely  below  fifty  ; most  commonly 
in  feeble  aged  persons. 

4.  Pain  and  constitutional  disturbance 
slight. 

5.  No  apparent  injury  to  soft  parts  about 
hip. 

6.  Crepitus  often  obscure. 

7.  Shortening,  at  first,  usually  not  more 
than  one  inch. 


Extracapsular. 

1.  Cause  usually  severe  and  direct  violence, 
such  as  falling  from  a height  or  a blow 
on  the  hip. 

2.  Force  usually  applied  transversely. 

3.  Age,  usually  ‘ below  fifty ; chiefly  in 
vigorous  adults. 

4.  Pain  and  constitutional  disturbance 
usually  considerable. 

5.  Considerable  extravasation,  ecchymosis, 
and  signs  of  direct  injury  to  hip. 

6.  Crepitus,  very  readily  felt. 

7.  Shortening  at  least  two  inches  or  more. 


The  distinction  between  intracapsular  fracture  and  the  impacted fracture  of  the 
neck  is  also  easy.  In  the  former  case  the  crepitus  can  be  obtained  by  extending 
and  rotating  the  limb,  the  eversion  is  more  marked,  and  the  injury  occurs 
usually  from  indirect  violence  ; in  the  latter,  traction  cannot  restore  the  limb 
to  its  proper  length,  crepitus  is  wanting,  and  the  fracture  is  always  the  result 
of  direct  violence  applied  to  the  trochanter. 

In  impacted  fractures  of  the  neck  of  the  femur  it  is,  as  a rule,  impossible  to 
determine  whether  the  injury  is  within  or  without  the  capsule.  The  separation 
of  the  head  and  the  impaction  of  the  neck  into  it  occurs  only  in  old  people, 
and,  judging  from  the  few  recorded  cases,  the  shortening  and  eversion  are 
slight.  Fracture  of  the  root  of  the  neck  with  impaction  into  the  trochanter 
occurs  at  all  ages  after  middle  life.  Its  symptoms  vary  from  scarcely  ap- 
preciable displacement  to  extreme,  eversion  with  one  inch  of  shortening. 
Should  the  trochanter  have  been  fissured  or  splintered,  this  may  be  ascertained 
on  careful  examination,  and  the  nature  of  the  injury  could  then  be  recognized 
with  certainty. 

Severe  contusions  of  the  hip  are  sometimes  followed  by  eversion  of  the  limb 
with  inability  to  move  it,  so  that  at  first  sight  it  might  be  supposed  that  the 
bone  was  broken.  In  these  cases,  however,  the  absence  of  immediate  shortening 
and  crepitus  will  aways  establish  the  diagnosis.  But  though  no  immediate 
and  sudden  shortening  can  occur  without  fracture,  these  contusions  may  be 
followed  at  a remote  period  by  shortening  of  the  limb  from  atrophic  changes  in 
the  head  and  neck  of  the  femur.  When  the  injured  hip-joint  has  been  the 
seat  of  chronic  rheumatic  arthritis , and  the  limb  is  already  somewhat  shortened 
by  the  changes  that  occur  in  the  head  and  neck  of  the  femur  in  this  disease, 
the  difficulty  of  diagnosis  becomes  great ; especially  as  there  may  also  be, 
as  the  result  of  the  disease,  some  thickening  of  the  trochanter,  with  rough 
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grating,  almost  like  true  crepitus,  on  moving  the  joint.  Here,  however,  the 
history  of  the  case,  the  fact  of  the  shortening  not  being  of  recent  occuncncethe 
possible  affection  of  other  joints  and  the  character  of  the  gratog 
cient  to  establish  the  nature  of  the  injury.  The-  diagnosis  of  these m 
from  dislocations  will  be  considered  in  a subsequent  chapter.  Occasion, Id  the 
fracture  extends  through  the  trochanter  major  and  upper  part . of  t e 
shaft  without  implicating  the  neck  of  the  bone.  Here  there  is  shortenin  to 
about  three-fourths  of  an  inch,  or  an  inch,  with  much  eversion  and  crepitus 
readily  felt.  This  fracture,  which  unites  firmly  and  well  by  bone,  must  be 

treated  in  the  same  way  as  the  last.  . 

Compound  Fractures  of  the  Neck  of  the  Thigh-hone  can  occur  only 

from  bullet-wounds.  In  these  cases  the  choice  lies  between  amputation  at  the 
hip- joint,  resection  of  the  injured  portion  of  bone,  or  treating  the  case  as  an 
ordinary  compound  fracture.  The  choice  of  the  Surgeon,  for  reasons  stated 
at’p.  342,  lies  between  the  latter  two  alternatives,  which  are  the  only  ones  that 
afford  a reasonable  hope  of  safety  to  the  patient. 

Fracture  of  the  Trochanter  Major,  by  which  this  process  is  broken  oft 
from  the  rest  of  the  bone,  is  described  by  Sir  Astley  Cooper,  Aston  Key,  and 
Nelaton  as  being  always  the  result  of  direct  violence.  It  may  be  simple  or 
comminuted.  The  fragment  is  usually  drawn  upwards  and  backwards,  rarely 
forwards  ; and  more  rarely  it  remains  fixed  by  fibrous  bands  in  its  normal  place. 
The  symptoms  are,  separation  between  the  fragments  ; and  crepitus,  which 
is  most  readily  obtained  by  flexing  and  abducting  the  thigh  and  rotating  it  out- 
wards, at  the  same  time  that  the  fragments  are  firmly  pressed  together.  There 
is  no  shortening  of  the  limb.  The  exact  nature  of  the  injury  is  often  concealed 
by  the  swelling  from  extravasated  blood.  The  fracture  is  very  rare  without 
accompanying  fracture  of  the  neck. 

In  children  the  epiphysis  of  the  trochanter  has  been  known  to  be  separated  by 
direct  violence. 

2.  Fractures  of  the  Shaft  of  the  Thigh-bone  are  of  very  common 
occurrence,  every  possible  variety  of  the  injury  being  met  with  here.  They  are 
extremely  common  in  children,  forming,  according  to  Bruns,  one-quarter  of 
all  fractures  in  children  under  ten.  They  steadily  decrease  in  frequency  with 
age.  Excluding  fractures  of  the  neck,  one-third  of  all  fractures  of  the  femur 
occur  under  ten,  and  about  the  same  between  10  and  30. 

In  adults  they  are  always  oblique,  unless  they  are  the  result  of  direct  violence : 
in  children,  especially  when  the  child  is  very  young,  the  fracture  is  more  often 
transverse  or  nearly  so.  The  most  common  seat  of  fracture  from  indirect 
violence  is  the  middle  third,  and  the  obliquity  is  such  that  the  sharp  point  of 
the  upper  fragment  is  directed  forwards  and  outwards. 

The  Signs  are  well  marked.  There  is  shortening,  usually  to  a considerable 
extent,  with  eversion  of  the  limb,  crepitus  readily  produced,  and  much  swelling 
from  the  approximation  of  the  attachments  of  the  muscles.  The  lower  frag- 
ment is  always  drawn  upwards,  and  somewhat  to  the  inner  side  of  the  upper 
one,  and  is  rotated  outwards.  When  the  fracture  is  at  or  above  the  middle  of 
the  thigh,  there  is  a great  tendency  to  angular  deformity,  in  consequence  of 
the  projection  forwards  of  the  lower  end  of  the  upper  fragment.  In  all  cases 
there  is  this  forward  projection,  and  in  most  an  outward  displacement,  or 
abduction,  as  well  of  the  upper  fragment.  But  in  some  very  rare  cases,  it  is 
drawn  inwards  as  well  as  forwards. 
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I have  taken  three  opportunities  of  ascertaining  by  dissection  the  condition 
of  parts  that  leads  to  the  projection  forwards  and  lateral  displacement  of  the  ' 
lower  end  of  the  upper  fragment  in  fracture  of  the  femur.  The  first  case  was 
that  of  an  old  man  who  died  about  three  hours  after  meeting  with  a com- 
pound comminuted  fracture  of  the  middle  and  lower  thirds  of  the  right  thigh- 
bone, and  in  whom  this  displacement  of  the  upper  fragment  was  very  distinctly 
marked.  It  was  found  that  the  gluteus  maximus  and  medius  could  be 
divided  without  affecting  the  position  of  the  bone  ; but  when  the  gluteus 
minimus  was  cut  across,  it  yielded  somewhat.  The  pyriformis  and  external 
rotators  were  now  felt  to  be  excessively  tense  ; and,  on  cutting  these  across, 
the  end  of  the  fragment  could  at  once  be  drawn  inwards,  all  opposition 
ceasing.  The  projection  forwards  still  remained,  however  ; and  this,  which 
was  evidently  due  to  the  tension  of  the  psoas  and  iliacus  muscles,  yielded  at 
once  on  dividing  them.  It  would  thus  appear  that  there  must  be  a double 
displacement  of  the  upper  fragment ; outwards,  depending  on  the  action 
of  the  external  rotators  ; and  forwards,  owing  to  the  contraction  of  the  psoas 
and  iliacus  muscles. 

The  second  case  was  one  of  displacement  forwards  and  inwards.  It  was  that 
of  an  elderly  man,  who  died  of  internal  injuries  about  half  au  hour  after 
meeting  with  fracture  of  both  thigh-bones,  at  the  junction  of  the  upper  and 
middle  thirds,  by  the  passage  of  a cart-wheel  across  the  thighs  and  body.  In 
this  case  nearly  the  same  conditions  were  presented  in  both  limbs.  On  the  left 
side  there  was  an  oblique  fracture,  with  shortening,  to  the  extent  of  about  two 
inches  ; the  upper  fragment  was  tilted  forwards  and  rather  inwards,  the  lower 
one  being  drawn  up  behind  it  to  the  extent  indicated.  On  dividing  the  psoas 
and  iliacus,  the  upper  fragment  could  be  depressed  slightly.  The  adductor 
brevis  and  pectineus  were  now  seen  to  be  tense  ; on  cutting  them  through,  it 
could  be  still  further  depressed.  It  was  now  drawn  strongly  inwards,  in  con- 
sequence of  the  extreme  tension  of  the  internal  rotator  muscles  ; on  cutting 
them  through,  the  fragment  yielded  completely.  Part  of  the  adductor  magnus 
and  of  the  adductor  longus  was  torn.  The  other  muscles  were  uninjured. 
When  extension  was  made  with  the  limb  straight  out,  the  flexors  of  the  leg 
offered  a slight  resistance  : they  were  divided.  The  vastus  externus  was  next 
cut  through  ; the  lower  fragment  could  then  be  drawn  down  a quarter  of  an 
inch  ; on  dividing  the  vastus  interims  and  crureus,  it  yielded  one  inch 
more  ; on  cutting  through  the  adductor  magnus  and  longus,  it  came  dowu 
three  quarters  of  an  inch  more  ; thus  making  up  the  two  inches  of  shortening. 
On  the  right  side,  the  fracture  was  the  same  as  that  in  the  other  limb.  The 
effect  of  the  section  of  the  different  muscles  was  the  same  ; but  the  vastus 
externus  seemed  to  take  a somewhat  larger  share  in  the  displacemeut  of  the 
lower  fragment. 

The  Treatment  of  fractures  of  the  shaft  of  the  thigh-bone  may  be  conducted 
in  different  ways,  each  of  which  presents  advantages  in  particular  cases  ; 
hence  an  exclusive  plan  of  treatment  should  not  be  followed. 

Whatever  treatment  is  adopted,  and  however  carefully  it  may  be  carried  out, 
the  Surgeon  must  not  be  disappointed  if,  in  the  adult,  a certain  amount  of 
shortening  be  left.  This  is  more  particularly  the  case  where  the  fracture  is 
oblique  and  high  up  : the  more  transverse  and  the  nearer  the  condyles,  ou  the 
other  hand,  the  less  will  be  the  liability  to  shortening.  In  children,  union  may 
almost  always  be  procured  without  any  shortening  of  the  bone.  Put  a slight 
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diminution  in  the  length  of  the  limb  is  in  reality  of  no  consequence,  and  gives 
rise  to  no  inequality  of  gait  ; the  pelvis,  by  the  obliquity  it  assumes,  remedying 
this.  It  is  only  when  the  shortening  exceeds  half  or  three  quarters  of  an  inch, 
that  it  is  important  and  occasions  deformity.  The  rotation  outwards  of  the 
lower  fragment,  however,  if  not  corrected  by  treatment,  seriously  cripples 
the  patient,  as  it  leaves  the  toes  and  the  patella  directed  outwards,  so  that 
the  movements  of  both  the  knee  aud  the  ankle  are  rendered  useless  m 

walking.  . . . . 

1.  The  fracture  may  be  treated  by  simply  relaxing  the  muscles  ol  the  limb. 

This  is  effected  by  laying  it  upon  its  outer  side,  flexing  the  thigh  to  nearly  a 
right  angle  with  the  body,  and  the  leg  upon  the  thigh,  and  supporting  the 
limb  in  "this  position  by  an  angular  wooden  or  leather  splint,  extending  from 
the  hip  to  the  knee  or  outer  ankle,  and  by  a short  inside  thigh  splint.  This 
position  I have  occasionally  adopted  in  fractures  about  a couple  of  inches 
below  the  trochanters,  in  which  there  is  a great  tendency  to  the  projection 
outwards  of  the  lower  end  of  the  upper  fragment,  and  have  found  these  cases 
turn  out  better  in  this  way  than  on  any  other  plan  of  treatment. 

2.  Extension,  without  regard  to  muscular  relaxation,  by  means  of  Liston’s 


Fig.  232. — Liston’s  Long  SjJlint. 


or  Desault’s  long  splint  and  perineal  band  (Fig.  232),  will  be  found  a most 
successful  plan  of  treating  fractures  in  the  middle  and  lower  parts  of  the 
thigh. 

Iu  employing  the  loug  splint  for  the  treatment  of  these  fractures,  care  must 


e a veil  that  it  be  of  sufficient  length  to  extend  about  six  inches  below  the 
so  e,  and  nearly  as  high  as  the  axilla.  The  perineal  band  should  consist  of  a 
so  land  kerchief  covered  with  oiled  silk,  and  must  be  gradually  tightened. 
\ciy  ingenious  appliance  has  been  contrived  by  my  former  House-Surgeon, 


Fig.  233.— Browne’s  Elastic  Catch. 
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Mr.  Cr.  Buckstono  Browne,  for  employing  elastic  extension  from  the  foot.  It 
consists  of  a brass  catch,  such  as  are  used  for  the  strings  of  window-blinds, 
attached  to  a vulcanized  rubber  ring,  which  is  connected  with  a transverse 
piece  of  wood  fixed  to  the  leg  by  adhesive  straps  (Fig.  233).  By  means  of 
this  contrivance,  elastic  traction  can  be  kept  up  to  any  degree  required,  with- 
out the  danger  of  galling  the  skin  of  the  instep.  If  the  perineal  band  occasion 
excoriation  or  undue  pressure,  so  as  to  necessitate  its  removal,  I have  found 
advantage  from  keeping  up  extension  with  a heavy  weight  attached  to  the 
leg  by  plaster,  counter-extension  being  made  by  the  weight  of  the  patient’s 
body,  the  foot  of  the  bed  being  slightly  elevated  on  a couple  of  blocks  of 
wood. 

Another  useful  form  of  the  long  splint  is  the  following  : extension  is  made 
by  a carefully  padded  handkerchief,  the  middle  of  which  is  placed  above  the 
heel  behind,  and  the  two  ends  are  then  brought  forward  and  crossed  over  the 
instep  and  afterwards  passed  through  the  notches  at  the  end  of  the  long  splint 
and  securely  tied  ; counter-extension  is  made  by  a perineal  band  ; four  short 


Fig.  234.— Compound  Fracture  of  Shaft  of  Thigh-hone : Treatment  hy  Bracketed  Long  Splint. 


splints  are  secured  by  straps  and  buckles  round  the  thigh,  the  anterior  reaching 
from  the  groin  to  the  patella,  the  posterior  from  the  folds  of  the  nates  to  the 
upper  part  of  the  ham,  the  inner  from  the  perinseum  to  just  above  the  pio- 
minence  of  the  inner  condyle,  and  the  outer  from  just  belowT  the  trochanter  to 
above  the  outer  condyle.  A small  sheet,  folded  till  it  reaches  from  the  groin 
to  the  malleoli,  is  to  be  wrapped  round  the  long  splint  so  as  to  get  a firm  hold 
of  it,  and  then  brought  round  the  thigh,  passing  under  it,  and  secured  by 
strong  pins  to  the  part  of  the  sheet  round  the  splint.  A body  bandage  about 
eighteen  inches  wide  is  then  applied  in  the  same  way.  In  this  apparatus  the 
long  splint  is  used  merely  for  extension  and  to  fix  the  hip-  and  knee-joints,  t le 
four  short  splints  holding  the  bone  in  position.  _ . 

In  all  forms  of  the  apparatus  care  must  be  taken  that  the  splint  is  wide 
enough,  otherwise  rotation  outwards  may  take  place.  This  is  fuitliei  pi et  elite 
by  the  apparatus  represented  in  Fig.  233.  This  consists  of  a thick  piece  o 
board  upon  which  are  screwed  two  rectangular  pieces  of  iron  between  w nc  i 
the  splint  is  placed.  This  serves  not  only  the  purpose  of  preventing  eversion, 
but  it  tends  to  raise  the  licel  from  the  bed,  and  thus  to  prevent  the  pam  o ten 

caused  by  its  pressing  on  the  bed-clothes.  > . . 

In  cases  of  compound  fracture,  where  the  wound  exists  m the  pos  n 
and  outer  part  of  the  limb,  I have  found  a long  thigh-splint,  made  of  oak  and 
bracketed  opposite  the  scat  of  injury,  the  most  convenient  apparatus,  cna  > ing 
the  limb  to  be  kept  of  a proper  length,  and  the  wound  to  be  dressed  a 
same  time  (Fig.  234). 


TREATMENT  OF  FRACTURES  OF  SHAFT  OF  FEMUR.  603 

3.  The  double-inclined  plane  is  especially  useful  in  many  compound  frac- 
tures of  the  thigh,  often  affording  greater  facilities  for  dressing  the  wound 
and  the  general  management  of  the  case,  than  any  other  apparatus  that  can  be 
applied. 

4.  Extension  of  the  limb  by  the  attachment  of  a weight  to  the  foot,  a plan 
of  treatment  employed  by  James,  of  Exeter,  and  perfected  by  Buck,  of  New 
York,  is  a most  simple  and  efficient  means  of  treatment.  The  accompanying 
drawing  (Fig.  235)  illustrates  this  well.  The  weight  required  for  extension 
should  vary  in  the  adult  from  five  to  ten  pounds.  The  counter-extending 


Fig.  235. — Fracture  of  Shaft  of  Thigh-bone  : Treatment  by  Weights  and  Short  Splints. 


means  consist  of  a perineal  band,  which  should  be  of  India-rubber  tubing 
properly  covered  with  muslin  and  fastened  to  the  head  of  the  bedstead  by 
means  of  straps. 

5.  Suspension  of  the  limb  from  a splint  applied  along  the  anterior  aspect,  as 
in  Fig.  236,  has  been  recommended  by  N.  Pi.  Smith,  of  Baltimore.  As  a general 


Fig.  230.— Limb  suspended  from  Splint  by  Slings,  preparatory  to  application  of  Roller. 


plan  of  treatment,  it  is  not  likely  to  be  found  advantageous.  But  it  is  easy  to 
understand  that,  in  certain  cases,  where  injury  has  been  done  to  the  soft  parts 
01  the  limb  posteriorly,  it  might  be  found  very  useful. 

6.  Thomas’s  knee-splint  applied  as  for  disease  of  the  joint  ( vide  Disease  of 
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Ivnee,  Vol.  ii.),  with  four  short  splints  surrounding  the  broken  bone,  forms  a J| 
most  excellent  apparatus  for  a fracture  of  the  femur.  The  end  of  the  splint 
must  he  slung  to  a cradle  by  a loop  of  bandage  so  as  to  raise  it  about  six 
inches  from  the  bed  (Fig.  237). 

7.  The  starched  or  plaster-bandage  may  be  employed  in  most  cases.  In 
treating  fractures  of  the  shaft  of  the  thigh-bone  with  the  starched  bandage,  the  t | 
following  plan  will  be  found  convenient.  The  limb  should  be  evenly  and 
thickly  enveloped  in  a layer  of  cotton  wadding  ; a long  piece  of  strong  paste-  ■ 
board,  about  four  inches  wide,  soaked  hi  starch,  must  next  be  applied  to  the 
posterior  part  of  the  limb,  from  the  nates  to  the  heel.  If  the  patient  be  very 
muscular,  and  the  thigh  large,  this  must  be  strengthened,  especially  at  its  upper 
part,  by  having  slips  of  bandage  pasted  upon  it.  Two  narrower  slips  of  pasteboard 
are  now  placed,  one  along  each  side  of  the  limb,  from  the  hip  to  the  ankle,  and  . 
another  shorter  piece  on  the  fore  part  of  the  thigh.  A double  layer  of  starched  * 


Fig.  23S.  — Hamilton’s  Double 
Tliigli  Splint  until  Cross  Bar. 


bandage  should  now  be  applied  over  the  whole,  with  a strong  and  well-starched 
spica.  It  should  be  cut  up  and  trimmed  on  the  second  or  third  day,  and  then 
re-applied  in  the  usual  way.  With  such  an  apparatus  as  this  I have  treated 
many  fractured  thighs,  both  in  adults  and  in  children,  without  confiueiuen 
to  bed  for  more  than  three  or  four  days,  and  with  little  if  any  shortening 
or  deformity  being  left]  (Fig.  179).  The  points  to  be  especially  attended  to 
are,  that  the  hinder  pasteboard-splint  be  very  strong,  at  the  upper  put  es 
pecially,  and  that  the  spica  be  well  and  firmly  applied,  so  that  the  hip  an 
the  whole  of  the  pelvis  may  be  immovably  fixed.  _ 

A simple  comminuted  fracture  of  the  thigh-bone  is  usually  best  treate 
the  double  inclined  plane  for  the  first  three  weeks,  after  which  it  may  be  pu 
up  in  the  starched  bandage. 


treatment  of  compound  fractures  of  FEMUR.  60s 

In  fractures  of  the  femur  in  children,  it  is  often  difficult  to  maintain  good 
position,  owing  to  the  extreme  restlessness  of  the  patient.  In  such  cases 
Hamilton  recommends  that  a long  splint  he  applied  to  the  sound  thigh  as  we 
as  to  the  broken  one.  The  two  splints  are  connected  together  at  the  bottom 
by  a transverse  bar  (Fig.  238),  and  some  short  splints  must  be  put  round  the 
thio-h  to  fix  the  broken  bone.  I can  speak  from  experience  of  the  very  great 
advantages  of  this  method  in  young  children.  The  child  can  be  taken  up 
and  tinned  over  with  the  splint  without  disturbing  the  fracture  in  the  slightest 


degree. 


Another  excellent  plan  is  that,  recommended  by  Bryant,  of  applying  a back- 
splint  from  the  heel  to  the  nates  and  short  splints  011  the  sides  and  front  of 
the  thigh,  strapping  having  been  previously  fixed  to  the  leg,  by  means  of 
which  extension  can  be  made.  The  limb  is  then  slung  up  to  a hook  in  the 
ceiling  or  to  any  other  convenient  point,  so  as  to  keep  it  at  right  angles  to 
the  body.  By  this  means  the  bandages  are  kept  out  of  the  way  of  the 
evacuations  passed  into  the  bed,  and  the  weight  of  the  body  acts  as  a constant 
counter-extending  force. 

In  very  young  children,  plaster-of-Paris  and  starched  bandages  can  hardly 
be  used,  as  it  is  quite  impossible  to  keep  them  clean. 

The  Treatment  of  Compound  and  Comminuted  Fracture  of  the 
Thigh-hone  will  vary  according  as  the  injury  arises  from  gun-shot,  or  is  an 
accident  of  civil  life.  In  the  former  case,  for  reasons  stated  at  p.  342,  ampu- 
tation should  at  once  be  performed  if  the  fracture  be  below  the  upper  third  of 
the  bone.  When  the  upper  third  is  splintered,  the  result  of  amputation  is  so 
very  unsatisfactory,  that  the  patient  may  have  a better  prospect  of  recovery  if 
the  limb  be  treated  in  splints,  and  an  endeavour  made  to  save  it,  disarticula- 
tion at  the  hip-joint  in  such  cases  being  almost  invariably  fatal. 

When  a compound  fracture  of  the  thigh-bone  occurs  from  one  of  the 
common  accidents  of  civil  life,  even  if  it  be  comminuted,  the  line  of  practice 
is  not  so  defined.  The  course  that  the  Surgeon  adopts  must  be  influenced  by 
the  extent  of  injury  done  to  the  soft  parts,  more  particularly  to  the  main  blood- 
vessels of  the  limb.  If  the  integuments  and  muscles  be  extensively  torn  and 
lacerated,  or  if  there  be  reason  to  believe  that  the  femoral  vessels  have  suf- 
fered, amputation  must  be  practised.  But  if  the  wound  be  but  small,  made 
by  the  perforation  of  the  bone  rather  than  by  the  violence  which  occasioned 
the  fracture,  and  if  the  vessels  be  uninjured,  an  attempt  must  be  made  to  save 
the  limb,  which  should  be  put  up  on  the  double  inclined  plane  or  in  the  long 
bracketed  splint,  and  treated  with  the  strictest  attention  to  drainage  and  to 
the  prevention  of  decomposition. 

The  treatment  of  the  complication  of  a ivound  of  the  main  artery,  femoral  or 
popliteal,  with  and  by  a fracture  of  the  thigh-bone,  will  vary  according  as  the 
injury  is  compound  or  simple.  Such  an  accident,  complicating  a compound 
fracture,  would  probably  be  a case  for  immediate  amputation.  If  the  fracture 
be  simple,  and  a diffused  traumatic  aneurism  form  in  the  ham  or  lower  part  of 
the  thigh,  we  must,  in  accordance  with  the  principles  laid  down  at  page  463, 
ligature  the  superficial  femoral  artery ; unless  gangrene  be  supervening,  or 

have  actually  supervened,  when  the  thigh  must  be  amputated  above  the 
fracture. 

In  discussing  the  treatment  of  these  accidents,  in  which  the  question  of 
amputation  of  the  thigh  is  raised,  I cannot  too  strongly  state  my  conviction 
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that,  unavoidable  as  it  undoubtedly  is  in  some  cases,  as  the  only  alternative 
left  to  the  Surgeon,  this  operation,  when  practised  primarily  for  compound' 
fractures  of  the  thigh-bone , is  one  of  the  most  fatal  in  surgery,  and  should 
accordingly  not  be  too  hastily  resolved  upon. 

3.  Fractures  in  the  Vicinity  op  the  Knee-joint.— The  lower  end  of 
the  thigh-bone  may  be  broken  across  transversely,  immediately  above  the 
condyles,  and  occasionally  this  may  be  complicated  by  a vertical  fissure  sepa-  - 
rating  the  condyles  from  each  other,  and  extending  into  the  knee-joint.  In 
other  cases,  the  fracture  extends  through  one  of  the  condyles,  detaching  it  ■ 
from  the  shaft  of  the  bone.  The  readiness  with  which  crepitus  can  be  felt, 
the  line  of  fracture  made  out,  and  the  displacement  removed  by  lateral  pres-  • 
sure,  determines  at  once  the  nature  of  this  accident. 

When  the  femur  is  fractured  transversely  immediately  above  the  condyles, 
the  lower  fragment  is  powerfully  acted  on  by  the  gastro- 
cnemius, plantaris,  and  popliteus  muscles,  which  flex  it  upon 
the  tibia,  causing  its  upper  extremity  to  project  backwards  • 
into  the  ham,  while  the  lower  end  of  the  upper  fragment 
rests  on  its  anterior  surface.  Thus,  although  the  limb 
may  be  apparently  extended,  the  knee-joint  is  in  reality 
flexed.  If  a limb  in  this  condition  were  put  up  on  a long 
splint  and  extension  made,  the  displacement  would  be  in- 
creased, and  non-union  of  the  fracture  would  very  likely 
result ; or,  if  union  did  occur,  the  utility  of  the  limb  would 
be  most  seriously  impaired.  By  putting  the  limb  on  a 
double  inclined  plane  in  a flexed  condition  the  deformity  is 
at  once  removed,'  the  fractured  ends  of  the  bones  coming 
into  perfect  apposition.  Bryant  has  recommended  in  these 
cases  to  divide  the  tendo  Achillis,  and  in  case  the  double 
inclined  plane  failed  to  overcome  the  deformity,  this  might 
be  of  use. 

Fracture  of  the  lower  end  of  the  thigh-bone,  communi- 
cating with  open  wound  of  the  knee-joint,  is  usually  a case 
for  amputation. 

Impacted  Fracture  of  the  Lower  End  of  the 

rig.  239.  — impacted  Femur. — In  these  cases  the  shaft  is  always  driven  into  the 
EmiCo7Thi°h-tone.er  lower  fragment.  I have  had  several  such  cases  under  my 
care.  In  one,  the  upper  fragment,  which  was  very  oblique, 
was  firmly  driven  into  the  cancellous  structure  of  the  lower  one  (Fig.  239).  In 
another  case,  the  condyles  of  both  thigh-bones  were  splintered  into  a number 
of  fragments,  amongst  which  the  shafts  were  impacted.  Excellent  union, 
however,  took  place,  the  skin  having  been  uninjured.  The  diagnosis  is  not 
always  easy,  as  unnatural  mobility  and  crepitus  may  both  be  wanting  ; and  in 
many  cases,  either  from  a fissure  extending  downwards  or  from  the  bruising  at 
the  time  of  the  accident,  effusion  occurs  into  the  knee-joint,  which  still  further 
conceals  the  nature  of  the  injury.  The  most  characteristic  feature  in  these 
cases  is  the  shortening,  and  later  on,  as  the  swelling  subsides,  the  deformity  at 
the  seat  of  fracture  may  be  clearly  recognized. 

Separation  of  the  Lower  Epiphysis  of  the  Femur  is  not  an  uncommon 
accident  in  children.  The  wide  surfaces  are  seldom  completely  separated,  and 
the  nature  of  the  injury  is  further  obscured  by  effusion  into  the  joint ; but  it 
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time  the  patient  may  dispense  with  artificial  support.  Io  is,  however,  always 
about  three  months  before  full  use  of  the  limb  is  regained.  In  children  under 
ten,  union  is  usually  firm  at  the  end  of  the  fifth  week. 

Fractures  in  the  Knee-joint. — It  occasionally  happens  that  a small  frag- 


ment of  one  of  the  condyles  of  the  femur  may  be  chipped  off  by  a violent 
blow,  and  become  loose  in  the  cavity  of  the  joint.  After  the  inflammation 
and  effusion  into  the  joint,  consequent  on  the  accident,  have  subsided,  the 
fragment  may  be  recognized  as  a loose  body  in  the  joint.  (See  Diseases  of 
Joints  : Loose  Bodies.) 

In  violent  blows  on  the  upper  part  of  the  tibia,  or  in  forcible  and  extreme 
flexion  of  the  knee,  it  sometimes  happens  that  the  bony  attachment  of  one  of 
the  crucial  ligaments  is  torn  up.  In  the  case  from  which  Figs.  240  and  241 
were  taken,  the  patient  fell  from  a great  height  on  the  bent  knees,  lu  one 
knee,  the  anterior  crucial  ligament  had  tom  up  a piece  of  the  tibia,  to  which 
it  was  attached.  In  the  other,  the  posterior  crucial  ligament  had  torn  out  a 
piece  of  the  femur,  and  the  bone  was  fissured  a long  way  up  between  the 
condyles.  In  the  case  from  which  Fig.  242  was  taken,  the  anterior  crucial 
ligament  was  torn  from  its  attachment,  bringing  with  it  a scale  of  bone  from 
the  tibia.  These  cases  cannot  be  diagnosed  during  life.  The  treatment 
would  be  that  of  a sprain  of  the  knee,  with  effusion  of  blood  into  the  joint. 

Fracture  op  the  Patella  may  be  the  result  of  direct  violence,  when  the 
bone  is  often  comminuted,  or  even  broken  longitudinally,  being  split,  and 
the  joint  injured.  But  most  frequently  it  occurs  as  the  consequence  of 
the  sudden  and  violent  action  of  the  extensor  muscles  of  the  thigh,  in  the 
attempt  a person  makes  to  save  himself  from  falling  when  he  suddenly  slips 
backwards.  The  knee  being  semi-flexed,  the  patella  rests  on  it  only  in  its 
transverse  axis,  and  is  readily  snapped  across,  much  in  the  same  way  as  one 
breaks  a stick  across  some  resisting  object.  All  fractures  of  the  patella  from 


Figs.  240,  241. — Fracture  of  Condyles  from  faU  on  tlie  Bent  Knees. 
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muscular  action  arc  transverse  (Fig.  243).  The  patient  does  not  break  Ins 
patella  in  these  cases  by  falling  upon  it,  hut  he  falls  because  the  patella  lias  , 
been  broken  by  the  violent  and  almost  spasmodic  action  of  the  extensors  of 
the  thigh  in  his  efforts  to  save  himself.  In  consequence  of  these  fractures 
being  occasioned  by  muscular  action,  they  are  more  frequent  in  men,  especially 
about  the  middle  period  of  life,  less  common  in  women,  and  extremely  rare  in 
children.  I have  once,  however,  had  under  my  care  a child  under  ten  years 
of  age,  who  had  a transverse  fracture  of  the  patella.  It  not  unfrequently 
happens  when  one  patella  has  been  fractured,  that  the  unsteadiness  of  gait 
causes  the  opposite  one  to  be  broken  by  muscular  action  in  an  effort  to  avoid  a 
fall.  The  same  patella  may  be  broken  more  than  once  ; in  the  cases  that  I 


Fig.  242. — Tibia!  Attachment  nf  Anterior 
Crucial  Ligament  torn  up. 


Fig.  243. — Diagram  of  position  of 
fragments  in  Fracture  of  Patella. 
Eversion  of  Upper  Fragment. 


have  seen,  the  second  fracture  has  always  occurred  in  the  upper  fragment,  a 
little  above  the  line  of  the  original  fracture. 

The  Signs  of  this  fracture  are  very  evident.  When  it  is  transverse,  and  has 
been  produced  by  muscular  action,  the  fibrous  expansion  over  the  bone  is  torn ; 
and  the  separation  between  the  fragments  (Figs.  243,  244),  which  is  much  in- 
creased by  bending  the  knee  (Fig.  245),  and  the  inability  to  stand  or  to  raise 
the  injured  limb,  indicate  what  has  happened.  When  it  has  been  produced  by 
direct  violence,  the  muscles  being  at  rest,  there  is  little  or  no  separation,  ev en 
though  the  fracture  be  transverse.  In  such  cases,  and  when  it  is  longitudina 
or  comminuted,  the  crepitus  and  mobility  of  the  fragments  point  it  out.  Im- 
mediately on  the  occurrence  of  a transverse  fracture  of  the  patella,  the  knee- 
joint  swells  up  owing  to  the  effusion  of  blood  into  the  synovial  membrane. 

This  swelling  subsides  after  a few  days’  rest. 

Mocle  of  Union. — When  the  bone  is  broken  transversely,  it  very  rarely 
indeed  unites  by  osseous  matter,  in  consequence  of  the  wide  separation  of  the 
fragments  ; there  are,  however,  two  or  three  cases  on  record  in  which  this  kin 
of  union  has  taken  place  in  these  fractures.  In  the  longitudinal  and  com- 
minuted fractures,  osseous  union  readily  occurs,  the  fragments  remaining  m close 
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apposition.  In  the  majority  of  cases  of  transverse  fracture,  the  fragments  remain 
separated  by  an  interval  varying  from  one-fourth  of  an  inch  to  an  inch  ; hut 
in  some  instances  the  gap  is  much  greater,  amounting  even  to  four  01  live 
inches.  When  the  separation  does  not  exceed  an  inch  and  a half,  the  gap  is 
usually  filled  up  by  ligamentous  tissue,  uniting  the  fragments  firmly.  In 
some  of  the  cases,  however,  in  which  the  separation  between  the 
fragments  does  not  exceed  this  distance,  and  in  most  of  those 
in  which  it  extends  beyond  it,  W.  Adams  has  found  that  the 
fracture  is  not  united  by  any  newly-formed  fibrous  tissue,  but 
that  the  fragments  are  bound  together  simply  by  the  thickened 
fascia  which  passes  over  the  patella,  with  which  is  incorporated 
the  bursa  patellae.  Adams  finds 
that  the  aponeurotic  structure 
thus  uniting  the  fragments 
may  be  arranged  in  different 
ways.  Thus  it  may  be  ad- 
herent to  the  anterior  pe- 
riosteal surface  of  both  frag- 
ments ; or  the  connecting 


aponeurosis  may  be  reflected 
over,  and  be  adherent  to, 
both  the  fractured  surfaces  ; 
or,  lastly,  (and  this  is  the 
most  frequent  arrangement,) 
the  connecting  aponeurosis 

may  pass  from  the  periosteal  surface  of  the  upper  fragment  to  the  fractured 
surface  of  the  lower  one,  to  which  it  becomes  closely  and  firmly  united.  In 
the  majority  of  cases,  when  united  by  aponeurotic  tissue,  the  fragments 
gape  somewhat  towards  the  skin,  coming  into  better  contact  posteriorly.  Thus 
it  would  appear  that  a patella  fractured  transversely  may  unite  in  two  ways  ; 
most  frequently  by  the  intervention  of  thickened  aponeurotic  structure,  and 
next,  by  a ligamentous  or  fibrous  band.  Of  31  specimens  in  the  London 
museums,  examined  by  Adams,  it  was  found  that  in  15  aponeurotic  union 
had  taken  place,  in  12  ligamentous  union,  and  in  the  remaining  4 the  kind 
of  union  could  not  be  determined. 

The  aponeurotic  union  always  leaves  a weakened  limb  and  an  unprotected 
joint ; for,  in  consequence  of  the  separation  of  the  fragments,  and  the  folding- 
in  of  the  fascia,  the  fingers  can  be  thrust  in  between  the  articular  surfaces  of 
the  knee. 


1 

1 

Fig.  244.— 
Fractured  Pa- 
tella : Side 

view  of  Limb, 
straight. 


Fig. 


245. — Fracture  of  Patella  : Separation 
between  Fragments  increased  by  bending 
the  Knee. 


Treatment.— In  many  cases  of  fractured  patella,  there  is  rather  severe 
inflammation  of  the  knee,  with  great  synovial  effusion.  This  requires  to  be 
reduced  by  rest  and  the  application  of  evaporating  lotions,  before  any  other 
treatment  can  be  adopted.  If  the  effusion  be  very  abundant,  the  treatment 
' raay  l3e  hastened  by  removing  it  with  an  aspirator.  If  the  instrument  be 
thoroughly  washed  with  carbolic  acid  lotion  (1  in  20)  before  being-  used,  there 
18  I*0  danger  in  the  operation.  When  the  fluid  has  been  removed  or  ab- 
sorbed, means  must  be  taken  for  the  union  of  the  fragments  ; with  this  view, 
t e principal  point  to  be  attended  to  is,  to  keep  them  in  sufficiently  close 
' apposition  for  firm  ligamentous  union  to  take  place.  The  upper  fragment, 
" lc  1 18  movahle,  and  has  been  retracted  by  the  extensor  muscles  of  the  thigh, 
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must  be  drawn  down  so  as  to  be  approximated  to  the  lower  one,  which  is  fixed  by 
the  ligamentum  patellie.  This  approximation  of  the  fragments  may  be  effected)  < 
either  by  position  and  relaxation  of  the  muscles,  or  by  mechanical  contrivance. 
Simple  position  usually  suffices  for  this  purpose,  and  must  be  attended  to 
whatever  mechanical  appliances  are  used.  By  placing  the  patient  in  a semi- 
recumbent  position,  and  elevating  the  leg  considerably,  so  as  to  relax  the 
muscles  of  the  thigh  completely,  the  upper  fragment  may  be  brought  down  to 
the  lower  one,  and,  if  necessary,  may  be  retained  there,  after  any  local  inflam- 
mation that  results  from  the  accident  has  been  subdued,  by  moulding  a gutta- 
percha cap  accurately  to  and  fixing  it  firmly  upon  the  knee,  or  by  the  applica- 
tion of  pads  of  lint  and  broad  straps  of  plaster.  These  straps  of  plaster  may  he 


Fig.  246.— Stellate  Fracture  of 
the  Patella. 


Fig.  247.— Aponeurotic 
Union  of  a Frac- 
tured PateUa : Side- 
view. 


Fig.  24S. — Fracture  of  Patella, 
° united  by  ligamentous 
tissue. 


applied  above  and  upon  the  upper  fragment  in  a diagonal  direction  from  above 
downwards.  They  should  be  of  sufficient  length  to  embrace  the  limb  and  a 
back  splint,  to  which  they  are  to  be  fixed  ; or  a figure-of-8  bandage  may  be 
applied  round  the  limb  and  splint  together.  This  position  must  be  maintained 
for  at  least  six  weeks  ; at  the  expiration  of  which  time  the  patient  may  )e 
allowed  to  walk  about,  wearing,  however,  an  elastic  knee-cap,  or,  what  is  better, 
a straight  leather-splint  in  the  ham,  so  as  to  prevent  the  knee  from  being  bent 
for  at  least  three  months.  If  this  precaution  be  not  taken,  the  union  between 
the  fragments,  which  at  first  appeared  to  be  in  very  close  contact,  will  gradually 
lengthen,  until  in  the  course  of  a few  months  an  interval  ot  several  inches  may 
be  found  between  them.  In  these  cases,  however,  even  though  the  separation 
between  the  fragments  be  great,  it  is  remarkable  how  well  the  limb  may  be 
used,  especially  on  level  ground  ; and  with  the  aid  of  a kuce-cap  bu 

inconvenience  is  experienced  by  the  patient.  . . Anr:ne 

If  the  occupation  of  the  patient  is  such  that  he  cannot  be  kept  at  icst  during 
the  treatment,  the  starched  bandage  or  pteter-of-Baris-sphnt  will  1)e  f^”  ' ^ 
nscd'ul  the  patient  being  with  it  enabled  to  walk  about  during  the  whole  ot  tnc 
SSK  The  action  of  the  bandage  is  much  increased  by  drawing  down  and 


ARTERIAL  SUPPLY  OF  PATELLA. 


61 1 


fixing  the  upper  fragment  by  two  broad  strips  of  plaster  firmly  applied  above  it. 
A back  splint  of  pasteboard  is  required  to  fix  the  knee,  and  a good  pad  of  lint 
with  a figure-of-8  bandage  should  be  applied  above  and  below  the  fracture  to 
keep  it  in  position.  In  several  cases  I have  obtained  very  close  and  fiim  union 
between  the  fragments  in  this  way,  without  confining  the  patient  to  bed  after 
the  third  day. 

Various  attempts  have  at  different  times  been  made  to  bring  down  and  to  fix 
the  upper  fragment,  so  as  to  keep  it  in  contact  with  the  lower  one  ; or,  if  this 
be  impracticable,  to  shorten  the  distance  between  them,  and  thus  to  lessen  the 
leno-th  of  the  bond  of  union.  With  this  view,  an  apparatus  consisting  of  two 
broad  bands  of  leather,  buckled  above  and  below  the  knee,  and  united  by 
longitudinal  straps,  which  can  be  shortened  at  pleasure,  is  very  commonly 
employed.  Malgaigne,  with  the  same  view,  constructed  a pair  of  double 
hooks,  which,  being  fixed  into  the  two  fragments,  were  drawn  together  by 
a screw ; and  Eve,  of  Tennessee,  accomplishes  the  same  object  by  means  of 
a ring  passed  round  the  fragments.  All  these  means  undoubtedly  secure  the 
object  for  which  they  are  intended,  and  each  may  be  found  an  useful  adjunct 
to  position  in  any  given  case.  Malgaigne’s  hooks  are  undoubtedly  the  most 
effectual ; but  the  great  objection  to  their  use  consists  in  the  pain  and 
irritation  that  are  often  induced  by  their  penetration  of  the  skin. 

W.  Manning,  a former  House  Surgeon  of  University  College  Hospital, has  made 
some  very  careful  dissections  of  the  arterial  supply  of 
the  patella  (Fig.  249).  He  finds  that  the  vascular 
arch  by  which  the  upper  fragment  of  a broken  patella 
is  supplied  is  situated  at  the  very  spot  where  the 
greatest  amount  of  pressure  is  usually  applied,  and 
that  not  unfrequently  the  internal  superior  and  inferior 
articular  arteries  arise  from  a common  trunk,  which 
must  inevitably  be  compressed  against  the  internal 
condyle  of  the  femur,  so  that  both  fragments  may 
thus  be  starved  of  blood ; and  that  this  want  of 
proper  blood-supply  has  an  additional  tendency  to 
prevent  firm  union.  As  an  additional  evidence  of 
the  compression  of  the  nutrient  arteries  of  the  patella 
by  the  ordinary  apparatus,  I may  mention  that 
Manning  has  found,  on  injecting  a limb  thus  put 
up,  that  all  the  arteries  were  filled  except  those  sup- 
plying the  patella.  In  addition  to  this,  Manning  is 
of  opinion  that,  in  the  ordinary  treatment  of  frac- 
tured patella,  the  apparatus  in  use  does  not  retain  the 
fragments  sufficiently  long  in  position,  or  control  the 
muscles  efficiently. 

With  the  view  of  remedying  these  inconveniences  Fig‘  2iViwSial  supply  of 
Manning  has  constructed  the  splint  (Fig.  250),  of 
winch  the  following  is  a description.  It  consists  of  a wooden  back-piece, 
I/’  than  fche  knee-joint,  and  long  enough  to  reach  from  the  sole  of 

10  . 0 ?c  gluteal  fold,  and  provided  at  the  lower  end  with  a foot-piece,  A. 

10  rC’t0f  ^ie  m'c^c  anc!  l°'m’  thirds  is  a transverse  oblique  slit,  b, 
i aiK  <l  a hiches  long.  Strips  of  strong  plaster,  two  inches  broad,  and 
* cnoug  o encircle  the  thigh  and  overlap  by  some  inches,  are  attached 
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to  lit  calico  baud,  c.  The  free  end  ol  this  baud  is  carried  through  the  slit,  and 
the  straps  of  plaster  are  open  on  the  upper  part  of  the  splint.  A piece  of  , 
wood,  E,  is  attached  to  the  lower  part  ol  the  splint,  and  another  piece  of 
corresponding  size  is  attached  to  a loop  at  the  end  of  the  calico  band,  so.  that, 
when  drawn  down  and  the  splint  adjusted,  these  three  pieces  may  be  five  or 
six  inches  apart. 

The  foot  and  leg  having  been  previously  bandaged  as  far  as  the  lower  edge 
of  the  patella,  and  the  splint  padded  so  as  to  leave  the  slit  uncovered,  the 


strapping  is  heated  by  means  of  a bottle  of  hot-water  (which  is  more  con- 
venient than  a strapping-tin),  and  while  an  assistant  draws  down  the  upper 
fragment  by  grasping  the  muscles  of  the  thigh,  the  straps  of  plaster  are  earned 
firmly  round' the  limb  from  above  downwards,  extending  from  just  below  the 
o-luteal  fold  to  within  three  inches  of  the  upper  border  of  tne  patella.  It 
beino-  important  that  the  band  of  calico  should  be  kept  in  the  middle  line 
behind,  the  upper  part  of  the  thigh  is  then  secured  to  the  splint  by  a few 
turns  of  a roller.  Lastly,  as  many  elastic  rings  (those  known  as  office-bands 


answer  the  purpose  very  well)  as  will  serve  to  approximate  the  fragments  with- 
out causing  too  much  pain  to  the  patient,  are  passed  over  the  projecting  end 
of  the  pieces  of  wood,  as  at  p.  Fig.  251,  on  each  side  of  the  splint,  so  as  to 
exercise  sufficient  traction  on  the  muscles  pulling  on  the  upper  fragment 
H.  0.  Thomas  has  recently  published  a paper  on  fractured  pate  a,  m 
he  maintains  that  the  chief  points  to  be  attended  to  arc,  first,  to  veep  UP 
treatment  for  a sufficient  length  of  time  , secondly,  to  avoid  mterferenee  w.th 
the  circulation  around  the  patella;  thirdly,  that  no  strain  in  the  dnee  u 
flexion  be  allowed  during  treatment ; and,  lastly,  “ that  the  temporary  an  ] 

produced  by  the  treatment  should  be  allowed  to  pass  array  spontaneously.  The 

method  of  treatment  he  recommends  (Fig.  !»)  » the  following.  A Thomas 
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bed  knee-splint  (see  Diseases  of  the  Knee-Joint),  which  need  not  accurately  fit 
the  patient,  provided  it  be  of  sufficient  length,  should  be  at  once  applied.  The 
leg  is  to  be  retained  in  position  by  the  usual  extension  apparatus  of  adhesive 
plaster,  the  ends  of  the  strips  being  fixed  round  the  end  of  the  splint.  I 0 the 
bandages  which  secure  the  extension-plaster  round  the  leg  is  sewn  a piece . of 
elastic^ webbing  with  adhesive  material  spread  upon  half  its  length  ; this  being 
thus  fixed  below  is  stretched  over  the  fractured  patella  and  attached  by  adhesion 
to  the  skin  of  the  thigh  above  the  upper  fragment  of  the 
patella,  which  it  thus  constantly  draws  gently  down  and  exer- 
cises also  very  slight  surface  pressure  over  both  fragments, 
pressing  them  into  the  space  between  the  condyles  of  the  femur 
and  head  of  the  tibia.”  The  bandages  are  now  applied  over 
the  thigh  and  leg,  and  a support  arranged,  either  of  leather 
or  adhesive  plaster,  behind  the  popliteal  space,  sufficiently 
tight  to  hinder  any  backward  strain  on  the  knee-joint.  As 
soon  as  it  can  be  made,  a walking  “caliper”  knee-splint  with  a 
boot  must  be  fitted  to  the  patient  ; after  which  he  can  leave 
his  bed  and  move  about  during  the  remainder  of  the  treatment. 

Thomas  recommends  that  the  treatment  should  be  continued 
uninterruptedly  for  nine  months  at  least. 

In  order  to  bring  the  two  fragments  of  a transverse  fracture 
of  the  patella  into  accurate  apposition,  it  has  been  recom- 
mended to  make  a longitudinal  incision  in  the  front  of  the 
knee  of  sufficient  length  fully  to  expose  the  broken  bone,  and 
to  drill  its  fragments  obliquely,  taking  care  not  to  reach  the 
cartilaginous  surface  in  so  doing,  and  then  to  unite  them  by 
a strong  wire  suture.  By  this  operation,  the  knee  is  neces- 
sarily opened,  and  the  patient  is  exposed  to  the  dangers  of  a 
wounded  joint.  This  operation  seems  to  have  been  performed 
many  years  ago  by  Cooper,  of  San  Francisco.  In  this  country 
it  was  first  suggested  by  Lister  as  beiug  free  from  danger,  provided  strict  anti- 
septic treatment  was  adopted.  It  was  first  performed  by  Cameron,  of  Glasgow, 
and  subsequently  by  Lister,  Henry  Smith,  Royes  Bell,  and  many  other  Surgeons. 
Lister  recommends  that  the  wire  should  be  cut  short,  and  the  ends  hammered 
down,  the  wound  being  allowed  to  heal  over  it.  Passive  motion  is  to  be  commenced 
at  the  end  of  the  second  week.  It  is  essential  that  good  drainage  should  be 
provided  from  the  joint  during  the  first  few  days.  This  is  best  done  by  a 
small  incision  at  the  most  dependent  part  of  the  outer  side  of  the  joint, 
through  which  a drain  of  horse-hair  or  an  india-rubber  tube  may  be  inserted. 
The  operation  has  been  performed  now  a considerable  number  of  times ; and 
all  recorded  have  so  far  been  successful,  good  bony  union  having  been 
obtained  in  most  cases.  It  has  been  done  both  in  recent  fractures  and  in  old 
cases  in  which  the  union  was  so  bad  that  the  limb  was  practically  useless. 
In  spite  of  this  success,  however,  when  the  serious  consequences  that  would 
inevitably  follow  if  septic  inflammation  were  accidentally  set  up  in  the 
.lomt,  and  the  excellent  results  that  are  obtained  as  a rule  by  simple  modes 
0 treatment  are  taken  into  consideration,  it  is  evident  that  the  operation  is 
adapted  only  to  exceptional  cases,  in  which  either  other  modes  of  treatment 
lave  ailed,  or  the  importance  of  a firm  knee  is  so  great  to  the  patient  as  to 
justify  him  in  running  the  extra  risk  involved  in  the  operation. 


Fig.  252.  — Thomas’s 
Knee  - splint,  ap- 
plied for  Fractured 
Patella. 
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Stiffness  of  the  knee  often  remains  to  a very  inconvenient  degree  after  the 
treatment  of  a fractured  patella.  It  is  usually  remedied  by  friction  and 
manipulation.  Thomas  asserts  that  it  is  better  left  entirely  to  nature,  and 
states  that  he  has  seen  it  take  two  years  before  useful  mobility  returned. 
But  should  it  not  yield  to  these  minor  means,  an  apparatus  consisting  of  a 
thigh-and-leg  piece  of  stiff  leather,  united  by  angularly  hinged  lateral  iron 
rods,  and  having  an  india-rubber  “ accumulator  ” adapted  behind,  should  be 
worn.  The  continued  traction  of  the  “ accumulator  ” will  gradually  flex  the 
knee.  But,  as  the  knee  becomes  bent,  the  close  union  that  may  have  appeared 
to  exist  between  the  fragments  gradually  yields,  and  they  often  gape  more  or 
less  widely,  much  to  the  disappointment  of  both  Surgeon  and  patient,  the 
ligamentous  band  stretching  like  a piece  of  vulcanized  india-rubber.  Tins 
cannot  be  helped ; there  is  the  alternative  between  a straight  and  stiff  knee 
with  close  union,  or  a flexible  and  mobile  one  with  gaping  of  the  fragments. 
After  the  knee  is  flexible,  lateral  hinged  splints  may  be  worn  without  the 
elastic  strap.  The  limb  on  recovery  is  usually  perfectly  strong,  and  good  for 
any  exercise  except  jumping. 

In  Simple  Comminuted  Fractures  of  the  Patella,  the  result  of  direct 
blows  or  kicks,  the  fragments  are  not  much  separated,  and  union  takes  place 
readily  by  bone.  In  these  cases,  after  the  inflammation,  which  usually  is  rather 
acute,  has  subsided,  the  starched  bandage  may  be  applied,  and  the  knee  and 
fragments  thus  both  kept  immovable. 

Compound  and  Comminuted  Fractures  of  the  Patella,  especially  if 
occasioned  by  bullet-wounds,  and  opening  the  knee-joint,  are  always  most 
serious  injuries.  Under  strict  antiseptic  treatment,  howevei,  they  can  usually 
be  saved.  The  wound  should,  if  necessary,  be  enlarged,  and  any  loose 
fragments  of  bone  removed  ; the  cavity  of  the  joint  should  then  be  swinged 
ou t° with  carbolic-acid-lotion,  or  some  other  efficient  antiseptic  solution.  A 
drainage-tube  must  then  be  inserted  on  the  outer  side  of  the  joint.  This  is 
best  done  by  passing  from  the  wound  a pair  of  sinus  forceps,  or  the  finger,  if 
the  opening  is  large  enough,  and  making  it  project  at  the  lowest  possible  point 
on  the  outer  side  of  the  joint  ; it  may  then  be  cut  down  upon  and  the  tube 
passed.  The  wound  must  be  dressed  with  some  efficient  form  of  antiseptic 
dressing  and  absolute  rest  maintained.  A case  of  this  kind  in  University 
College  Hospital,  which  was  complicated  by  a fracture  of  the  thigh  about 
the  middle  on  the  same  side,  progressed  under  carbolic-gauze-dressing  exactly 
like  a simple  fracture.  It  was  caused  by  a fall  of  about  thirty  feet,  the  patient 
coming  down  upon  the  bent  knee.  In  the  absence  of  the  means  of  efficiently 
carrying  out  this  treatment,  as  must  sometimes  necessarily  be  the  case  m 
military  practice,  immediate  amputation  would  be  the  safest  treatment  to 


Necrosis  of  the  Patella  as  the  result  of  fracture  is  rare.  In  one  such 
case  which  was  under  my  care  at  the  Hospital,  the  patient,  amiddle-agcc  man, 
had  met  with  an  ordinary  transverse  fracture  of  the  patella,  which  united  iy 
ligament  ; two  years  after  the  accident,  and  without  any  fresh  injury,  be  came 
to  the  Hospital,  with  necrosis  of  the  outer  half  of  the  upper  fragment,  w ni  l 
was  completely  detached,  and  lying  in  a cavity  shut  off  from  the  joint . cut 
down  upon  and  removed  the  necrosed  fragment,  which  appeared  to  constitute 
about  L quartet  of  the  patella.  No  cause  could  be  argued  for  the  ueerosis, 
except  defective  vascular  supply  to  this  part  of  the  bone. 


THE  BONES  OF  THE  LEG. 
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Fractures  op  the  Bones  of  the  Leg— The  bones  of  the  leg  are  fre- 
quently broken,  the  fracture  of  the  fibula  being,  as  a rule,  at  a higher  level 
than  that  of  the  tibia.  When  both  bones  are  broken,  the  fracture  is  generally 
situated  near  the  junction  of  the  middle  and  lower  thirds,  and  the  lower 
fragments  are,  in  the  majority  of  cases,  drawn  upwards,  behind  the  upper, 
by  "the  action  of  the  gastrocnemius  muscle  ; so  that  the  edge  of  the  upper 
fragment  of  the  tibia  projects  under  the  skin  and  may  perforate  it.  In  some 
instances,  however,  the  direction  of  the  fracture  is  such  that  the  lower  frag- 
ments ride  over  the  front  of  the  upper.  The  tibia,  though  a stronger  bone 
than  the  fibula,  is  more  frequently  fractured,  owing  to  its  being  less  pro- 
tected from  blows  by  muscles,  and  receiving  more  directly  all  shocks  communi- 
cated to  the  heel.  The  fractures  of  the  upper  part  of  this  bone  are  usually 
transverse,  and  result  from  direct  violence  ; those  of  the  lower  part  are 
oblique,  and  proceed  from  indirect  violence.  When  both  bones  are  broken, 
the  usual  signs  of  fracture,  such  as>  shortening,  increased  mobility  at  the  seat 
of  injury,  and  crepitus,  render  the  diagnosis  easy  ; but  when  one  bone  alone 
is  broken,  it  is  not  always  a very  simple  matter  to  determine  the  existence  of 
the  fracture  ; the  sound  bone,  acting  as  a splint,  prevents  displacement,  and 
keeps  the  limb  of  a proper  length  and  steady.  If  it  be  the  tibia  alone  that 
has  been  broken,  the  fracture  may  be  detected  by  running  the  finger  along  the 
subcutaneous  edge,  until  it  comes  to  a point  that  is  somewhat  irregular,  puffy, 
or  tender,  where  by  accurate  examination  some  mobility  and  slight  crepitus 
may  be  detected.  When  the  fibula  alone  is  broken,  the  thick  layer  of  the 
peroneal  muscles,  overlying  its  upper  two-thirds,  renders  the  detection  of  the 
fracture  difficult.  It  can  usually  be  detected  by  pressing  the  fibula  firmly 
towards  the  tibia,  when  the  patient  will  complain  of  pain  at  the  seat  of  frac- 
ture, and  at  the  same  time  a click  of  crepitus  may  be  felt  now  and  then  ; by 
shifting  the  point  of  pressure,  it  will  be  ascertained  that  the  pain  is  always  at 
the  same  spot.  In  the  lower  third,  the  fracture  is  easily  recognized  by  atten- 
tion to  the  same  signs  that  occur  in  fractured  tibia. 

In  the  Treatment  of  Simple  Uncomplicated  Fractures  of  tlie  Leg, 
every  possible  kind  of  apparatus  has  been  used.  In  the  majority  of  cases 
where  there  is  but  little  displacement  and  swelling,  ordinary  leg-splints 
(Cline’s,  well  padded,  are  extremely  convenient),  are  readily  applied  and  keep 
the  bones  in  good  apposition.  These  may  be  kept  on  for  the  first  few  days 
till  all  swelling  has  abated,  and  then  replaced  by  the  starched  or  plaster  band- 
ages. In  fracture  of  the  leg,  indeed,  the  starched  bandage  or  the  Bavarian  or 
Croft’s  splint  is  especially  applicable.  The  starched  bandage  should  be  applied 
as  follows.  The  limb  having  been  well  covered  with  wadding,  a strong  soaked 
pasteboard  splint,  four  inches  broad,  and  long  enough  to  extend  from  above 
the  knee  to  six  or  eight  inches  beyond  the  heel,  should  be  applied  to  the  back 
of  the  leg.  The  projecting  terminal  piece  is  now  to  be  turned  up  along  the 
sole  of  the  foot,  and  two  lateral  strips  adapted,  one  to  each  side  of  the  limb. 
Over  this  the  starched  bandage,  single  or  double  according  to  the  size  of  the 
limb,  must  be  tightly  applied.  After  it  is  dry,  about  the  end  of  the  second 
day,  it  must  be  cut  up  as  represented  in  Fig.  177,  and  re-adjusted,  and  the 
patient  may  then  walk  on  crutches  with  perfect  safety.  MTntyre’s  splint 
(Fig.  253)  will  be  found  of  great  service  in  the  earlier  periods,  if  there  be 
much  ecchymosis  or  extravasation,  as  it  keeps  the  limb  in  an  easy  position, 
and  allows  the  ready  application  of  evaporating  lotions.  In  applying  this 
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splint,  there  arc  four  points  that  require  to  he  attended  to  : 1.  That  the  angle 
be  convenient,  and  suitable  to  the  apposition  of  the  fragments  ; 2.  That  the 
aperture  corresponding  to  the  heel  he  closed  by  a tew  turns  of  a roller  in 
■which  the  heel  may  rest  firmly,  but  with  a certain  amount  of  yielding  pressure  ; 


Fig.  253.— Sl’Intyre’s  Splint,  modified  by  Liston. 


3.  That  the  foot  be  covered  with  a flannel  sock,  from  the  heel  of  which  a tape 
passes,  by  which  the  foot  can  be  slung  up  to  the  foot  piece  ; and,  4.  That 
the  lower  end  of  the  splint  be  raised  and  steadied  on  a wooden  block.  In 
some  cases  of  fracture  of  the  bones  of  the  leg,  however,  MTntyre’s  apparatus 


Pig.  254. — Salter’s  Swing-cradle  for  Fractured  Leg. 


is  not  applicable.  This  is  more  particularly  the  case  when  the  fracture  is 
very  oblique,  from  above  downwards,  and  from  before  backwards  ; in  those 
circumstances,  the  fragments  cannot  be  brought  into  good  position  so  long  as 
the  limb  is  kept  extended  and  resting  on  its  posterior  surface  ; the  bones  riding 
considerably,  and  one  or  other  of  the  fractured  ends  often  pressing  upon  the  skm 
in  such  a way  as  to  threaten  ulceration.  In  these  cases  it  is,  that  division, 
of  the  tendo  Achillis  has  been  recommended,  with  a view  of  removing  tie 
influence  of  muscular  contraction.  This  appears  to  me,  however,  to  >c  an 
unnecessarily  severe  procedure,  and  certainly  was  not  very  successful  in  some 
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3 cases  in  which  I have  practised  it : for  although  the  tendon  was  exceedingly 
1 tense,  only  temporary  benefit  resulted,  the  displacement  returning  under  the 
; influence  of  the  other  muscles  inserted  into  the  foot.  In  these  cases  the  bones 
i may  usually  be  brought  into  excellent  position  by  flexing  the  thigh  well  upon 
j the  abdomen,  and  the  leg  upon  the  thigh,  so  that  the  heel  nearly  touches  the 
nates,  and  then  laying  the  limb  on  its  outer  side  on  a wooden  leg-splint, 
| provided  with  a proper  foot-piece,  and  keeping  it  fixed  in  this  position.  In 
J some  cases  the  swing-cradle  (Fig.  254)  will  be  found  a useful  and  very  easy 
I apparatus.  In  some  fractures  of  the  leg  in  the  upper  third,  the  lower  end  of 
| the  upper  fragment  projects  considerably,  and  cannot  be  brought  into  proper 
] position  so  long  as  the  knee  is  kept  bent ; but  if  it  be  extended,  so  as  to 
relax  the  extensors  of  the  thigh,  the  bone  is  readily  brought  into  good 
J position.  In  fractures  of  the  leg,  as  in  all  injuries  of  a similar  kind,  no 
j one  plan  of  treatment  should  be  adopted  exclusively,  but  the  means  employed 
1 should  be  varied  and  suited  according  to  the  peculiarities  of  each  individual 
1 case. 

In  the  management  of  all  fractures  of  the  leg,  the  foot  should  be  carefully 
kept  as  nearly  as  possible  at  right  angles  to  the  leg.  If  it  be  allowed  to  drop 
so  that  the  toes  point  downwards,  the  stiffness  that  always  follows  a fracture 
of  the  leg,  will  fix  it  in  that  position  for  some  time  after  the  fracture  is  united, 
and  until  the  false  position  is  corrected  by  forcible  flexion,  frictions,  and 
rubbing,  the  patient  cannot  use  his  leg  for  walking,  and  thus  convalescence  is 
very  much  prolonged. 

Period  of  Union. — The  time  at  which  all  artificial  support  may  be  dispensed 
with  is,  when  both  bones  are  broken,  8 weeks  ; if  the  tibia  alone  is  fractured, 
7 weeks  ; if  the  fibula  alone,  6 weeks. 

Complications  of  Fracture  of  the  Leg. — Should  a traumatic  aneurism, 
form  in  the  leg,  as  a consequence  of  injury  of  the  posterior  tibial  artery,  com- 
pression of  the  superficial  femoral  in  Scarpa’s  triangle,  with  pressure  by  pad 
and  bandage  over  the  pulsating  swelling,  may  succeed.  If  not,  the  artery 
may  be  ligatured  in  Scarpa’s  triangle  with  good  results.  Two  cases  of  this 
kind  are  recorded,  one  by  Dupuytren,  the  other  by  Delpech. 

For  the  treatment  of  other  Complications  of  simple  Fracture  of  the 
leg,  see  p.  525,  et  seq. 

Compound  Fractures  of  the  Tibia  are  of  more  frequent  occurrence  than 
! similar  injuries  of  any  other  bone  in  the  body.  This  is  owing  to  the  thin 
( covering  of  soft  parts  over  the  anterior  and  inner  aspect  of  the  bone,  and  to 
I the  fact  of  its  fracture  being  usually  oblique  ; so  that  the  sharply  pointed  end 
of  the  upper  fragment  is  liable  to  be  thrust  through  the  integument,  when  the 
lower  part  of  the  limb  falls  backwards  as  the  injured  person  attempts  to  rise 
or  is  being  raised  from  the  ground.  The  fracture  may,  of  course,  be  rendered 
| compound  also  by  the  same  direct  violence  that  breaks  the  bone. 

The  Treatment  must  be  carried  out  according  to  the  principles  laid  down 
l for  the  treatment  of  compound  fractures  in  general  (p.  52b). 

Haemorrhage  is  a common  complication  of  compound  fractures  of  the  leg. 

1 It  must  be  treated  according  to  the  rules  laid  down  on  p.  533.  If  the  fracture 
e situated  in  the  lower  third,  and  the  artery  torn  low  down  in  the  limb, 

I where  the  vessels  are  superficial,  and  more  especially  if  the  injury  be  near  the 
an  e-joint,  an  attempt  should  always  be  made  to  apply  a ligature  to  the 
vessel  before  proceeding  to  the  extreme  measure  of  amputation. 
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Fractures  in  the  Vicinity  of  the  Ankle-Joint  are  among  the  most 
common  injuries  of  the  bones  of  the  lower  extremity.  They  are  usually 
occasioned  by  twists  of  the  foot,  by  slipping  off  the  kerb,  by  catching  it  in  a 
hole  whilst  running,  by  jumping  from  a height  to  the  ground,  or  off  a 
carriage  in  rapid  motion.  These  fractures  are  usually  associated  with  severe 

strain,  or  even  dislocation,  of  the  ankle.  Twist  of  the 
foot  in  these  cases  must  not  be  confounded  with  dis- 
location of  the  ankle.  In  a twist  the  foot  carries  with 
it  the  lower  fragments  of  the  leg-bones,  and  the  mal- 
leolar arch  in  a more  or  less  perfect  state.  In  a dislo- 
cation, the  foot  is  thrown  out  from  under  this  arch. 
The  twist  of  the  foot  is  almost  invariably  outwards, 
with  the  inner  side  downwards  and  the  outer  edge 
turned  up,  and  the  sole  usually  remains  in  this  direction, 
though  not  always  to  the  extent  that  Dupuvtren  states, 
and  the  inner  malleolus  projects  under  the  skin.  Most 
commonly  the  toes  are  turned  somewhat  outwards,  and 
the  heel  inwards. 

Fractures  of  the  lower  ends  of  the  tibia  and  fibula 
present  four  distinct  varieties  in  degree. 

1.  The  fibula  may  be  broken  at  its  weakest  point, 
two  or  three  inches  above  the  malleolus  exteruus,  the 
deltoid  ligament  being  either  stretched  or  torn. 

2.  The  fibula  may  be  fractured  about  three  inches 
above  the  ankle,  the  tip  of  the  malleolus  interims  being 
splintered  off  as  well  (Fig.  255).  This  constitutes  the 
form  of  injury  called  Pott’s  Fracture,  and  is  perhaps 
the  most  common  fracture  in  this  situation.  It  \ery 
frequently  becomes  compound,  the  sharp  edge  of  the 
root  of  the  malleolus  cutting  through  the  skin  as  the 
foot  is  twisted  outwards. 

3.  The  fibula  may  be  fractured  about  three  inches  above  the  ankle,  and 

the  lower  end  of  the  tibia  at  the  same  time  be  splintered  off  in  an  oblique 
direction  from  without,  downwards,  and  inwards  (Fig.  257).  _ _ 

4.  The  internal  malleolus  may  alone  be  broken  off,  the  fibula  remaining 
sound,  but  one  of  the  divisions  of  the  external  lateral  ligament  being  torn 

through.  . . . 

The  Signs  of  these  fractures  vary  somewhat  according  to  the  bone  that  is 
injured.  ' When  the  fibula  alone  is  broken,  there  is  but  slight  displacement  ot 
the  foot,  but  great  pain  and  much  swelling,  with  perhaps  indistinct  crepitus,  and 
irregularity  of  outline,  at  the  seat  of  fracture.  When  the  lower  part  of  tlie 
fibula  is  broken,  pain  is  produced  at  the  fractured  part  by  squeezing  the  icnes 
of  the  leg  together  at  a point  distant  from  the  scat  of  injury.  If  the  tip  o 
the  inner  malleolus  be  broken  off  as  well,  this  may  be  ascertained  >y  ccc  in» 
the  depression  above  the  detached  fragment.  In  these  cases  the  eupmi>  u 
more  distinct,  and  the  displacement  of  the  foot  is  much  more  marked,  the  sole 
being  turned  somewhat  upwards  and  outwards,  and  the  patient  resting  up 
its  inner  side.  It  is  this  peculiar  twist  of  the  foot  with  its 


Fig.  255. — Displacement  of 
Bones  and  Foot  in  Pott’s 
Fracture  (Richard). 


outer  edge 

itK  inner  SICIC.  it  is  mis  nuunuiu  unou  u*  — — " . . . <■ 

turned  up,  aud  the  inner  side  down,  that  constitutes  the  characteristic  sign  ^ 
Pott’s  fracture.  In  those  cases  in  which  the  lower  end  of  the 
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obliquely  splintered,  as  well  as  the  fibula  broken,  there  are  not  only  the 
ordinary  signs  of  fracture,  with  eversion  of  the  toes,  and  a corresponding 
turning  inwards  of  the  heel,  but  the  malleoli  are  widely  separated,  giving  an 
appearance  of  great  increase  of  breadth  to  the  joint;  crepitus  is  xmy  leaci) 
felt,  and  a depression  can  be  perceived  corresponding  to  the  luxe  of  fracture. 

The  Treatment  of  these  cases  is  always  fraught  with  difficulty.  In  con- 
sequence of  the  swelling  and  inflammation  that  usually  occur,  it  is  often 
difficult  to  make  out  the  exact  extent  and  direction  of  the  fracture.  11ns 
difficulty  is  greatly  increased  by  the  small  size  and  short  leverage  afforded  by 


Fig.  256. — Pott's  Fracture. 


Fig.  257. — Fracture  of  the  Lower  End 
of  the  Tibia  and  Fibula. 


the  fragments  ; and  so  great  is  it,  that  in  some  cases  it  cannot  be  overcome 
by  any  amount  of  skill  and  patience  that  may  be  brought  to  bear  on  the 
treatment  of  the  injury,  but  a certain  degree  of  displacement  results  as  the 
necessary  consequence  of  the  injury,  leaving  a weak  and  painful  joint,  the 
mobility  of  which  is  seriously  impaired. 

If,  as  usually  happens,  more  particularly  when  the  fracture  results  from 
direct  violence,  there  be  a good  deal  of  swelling  from  ecchymosis  and  inflam- 
matory exudation,  this  will  require  to  be  subdued  by  the  continuous  application  of 
cold,  and  the  limb  should  be  laid  on  a splint.  If  there  be  not  much  displacement 
of  the  foot,  the  treatment  may  best  be  conducted  by  splints  with  good  foot-pieces, 
and  the  starched  or  plaster  bandage.  When  there  is  no  twist  of  the  foot, 
perhaps  the  best  treatment  is  to  put  the  limb  up  in  lateral  leg-splints,  with  good 
foot-pieces,  and  swung  in  a cradle.  I have  found  the  splint,  Fig.  258,  a very 
useful  appliance  in  cases  of  fracture  of  the  bones  of  the  leg,  one  or  both,  in 
their  lower  third.  The  apparatus  consists  of  an  ordinary  leg-splint  cut  across 
at  the  upper  part  of  the  lower  third,  the  two  pieces  being  united  by  a double 
rack  and  pinion.  By  means  of  this  mechanism  four  primary  movements  can 
lie  given  to  the  lower  part  of  the  splint,  by  which  the  various  displacements, 
that  are  apt  to  occur  in  fractures  in  this  situation,  can  be  counteracted  and 
corrected.  Urns  the  lower  end  of  the  splint  can  be  moved  backwards  or 
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forwards,  outwards  or  inwards  (Fig.  258),  and  by  the  combined  action  of  the 
two  screws  a compound  or  double  movement  may  be  impressed  upon  the  lower  ■ 
fragments  of  the  broken  bones.  It  is  in  cases  of  fracture  of  the  lower  third  of 
the  fibula,  with  displacement  outwards,  or  of  both  bones  low  down  with 


Fig.  25S. — Rack-and-Pinion-Spliiit  for  Fracture  of  Lower  Third  of  Leg. 


tendency  to  displacement  backwards,  that  this  splint  will  be  found  most 
useful.  It  may  be  applied  to  either  side  of  the  leg,  as  best  seems  to  suit  the 
case  in  question.  Whatever  apparatus  is  used,  care  must  be  taken  to  keep 
the  sole  of  the  foot  nearly  at  a right  angle  with  the  leg.  If  the  toes  be  allowed  to 


Fig.  251). — Back-and-Pinion-Lcg-splint  applied  to  correct  Displacement  of  Foot  outwards. 


point,  it  will  be  found  that  there  is  in  some  cases  a tendency  for  the  astl'a?al^s 
to  roll  forwards,  as  it  were,  from  under  the  malleolar  arch.  In  other  ms  . ^ » 
swain  one  of  the  sharp  angular  fragments  connected  with  the  lone  may 
pressed  forwards,  and  uniting  in  this  position,  give  rise  b pcntf  ^ 
deformity  But  whatever  care  be  employed,  or  apparatus  applied, 
foun^mpossible  in  some  cases  to  replace  one  of  the  thin  angular  fragments, 
if  it  become  twisted  on  its  axis,  and  project  sharply  under  the  ski  . 
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If  the  foot  be  twisted  much  outwards,  as  often  happens  in  Pott’s  fracture, 
Dupuytren’s  splint  may  be  applied  to  the  inner  side  of  the  limb,  so  as  to 
counteract  the  displacement  (Fig.  2(10).  In  applying  the  apparatus,  three 
points  require  attention.  1.  The  pad  should  be  folded  double  at  the  lower 
end,  and  not  descend  below  the  upper  fragment,  so  as  to  form  a fulcrum, 
across  which  the  foot  may  be  drawn  to  the  inner  side.  2.  The  bandage 
should  be  applied  first  to  the  upper  part  of  the  splint.  It  should  not  be 
carried  above  the  knee,  but  terminate  just  below  the  flexure  of  the  joint. 
3.  The  knee  should  be  bent,  so  as  to  flex  the  leg  on  the  thigh,  and  thus  to 

I relax  the  strong  muscles  of  the  calf,  which,  by  drawing  up  the  heel,  and 
causing  the  toes  to  point  downwards,  offer  a serious  obstacle  to  the  maintenance 
of  the  foot  in  a good  position.  Much  stiffness  is  always  left  after  union  has 
taken  place,  the  ankle  remaining  rigid,  weak,  and  useless  for  a long  time. 


Fig.  260. — Application  of  Dnpuytren’s  Splint  in  Pott’s  Fracture. 

This  is  especially  the  case  in  elderly  people.  When  this  fracture  occurs  in 
advanced  life  the  mobility  of  the  ankle-joint  is  rarely,  if  ever,  regained,  and 
lameness  is  the  almost  inevitable  result,  due  partly  to  adhesions  in  the  sheaths 
of  the  tendons,  partly  to  some  slight  displacement  of  the  articular  surfaces. 
In  such  cases  wrenching,  followed  by  passive  motion,  douches  and  frictions 
may  do  much  to  restore  the  mobility  of  the  fibres. 

In  Pott  s fracture,  where  the  malleolar  arch  is  split  through,  a peculiar 
deformity  is  apt  to  result,  consisting  of  widening  of  the  lower  end  of  the  leg 
by  separation  of  the  malleoli.  The  astragalus  is  driven  upwards,  the  shaft 
with  the  inner  malleolus  projects  somewhat  to  the  inner  side,  whilst  the  outer 
half  of  the  malleolar  arch  is  carried  outwards  with  the  lower  end  of  the  fibula. 
The  transverse  line  between  the  malleoli  is  increased  by  half  an  inch. 

Fracture  of  the  Internal  and  External  Malleolus  occasionally  takes 
place,  with  great  displacement  of  the  foot  backwards.  It  most  frequently 
occurs  from  catching  the  heel  in  running  down  stairs.  The  displacement 
backwards  is  occasionally  overlooked,  as  the  malleoli  having  gone  back  with 
the  bones  of  the  tarsus,  the  appearances  are  very  deceptive,  and  the  patient 
may  thus  be  left  with  the  toes  pointed  down  and  an  almost  useless  foot. 

,,  treatment.  This  displacement  may  be  treated  by  the  application  of  one  of 
tbe  jointed  splints  above  mentioned  (Fig.  258),  or  should  that  fail,  Syme’s 

fmn  iT  ? ^ b0  USetL  This  is  a BbmiShfc  splint,  long  enough  to  reach 
from  the  head  of  the  tibia  to  below  the  foot  5 its  lower  extremity  is  cut  out 

o a d h ^ notch,  wideenough  fco  take  fche  insfc  bcbwcen 

cotton  Jo  i- Inusi'  1)C  padded  by  a double  pad,  made  of  two  rolls  of 
to  nrotpof^t-  a!  °a  100  ’ fcdese  must  He  one  on  each  side  of  the  spine  of  the  tibia 
asnect  of  H 1 °m  l)lessurc-  i l1G  splint  is  then  firmly  bandaged  to  the  anterior 
prongs  and  unf’  ^ f°°fc  drawn  forward  by  bandages  passing  round  the 
‘ der  the  heel> fche  heel  being  protected  by  a thick  soft  pad. 
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Compound  Fracture  into  the  Ankle-joint  is  necessarily  a serious  and 
dangerous  accident.  In  this  injury,  the  edge  of  the  fractured  bone  cuts  through  < 
the  integument  by  apparently  a clean  and  simple  wound,  but  the  subjacent 
areolar  tissue  is  often  widely  torn,  and  the  deep-seated  mischief  may  be  far 
more  extensive  than  that  which  the  Surgeon  would  be  led  to  expect  from  the 
appearance  of  the  external  wound.  When  the  wound  is  made  by  the  sharp 
edge  of  the  root  of  the  malleolus,  as  soon  as  the  foot  is  replaced  and  the  ten- 
sion on  the  skin  caused  by  the  eversion  is  relaxed,  the  opening  no  longer 
corresponds  to  the  seat  of  fracture,  and  consequently,  if  decomposition  of 
the  discharges  takes  place  and  the  joint  becomes  filled  with  septic  matter, 
there  is  no  efficient  means  of  drainage,  and  suppuration,  with  great  tension 
and  deep  burrowing  of  pus,  ensues  ; the  ankle-joint  is  destroyed  and  secondary 
amputation  often  becomes  necessary.  The  injury,  however,  is  usually  recovered 
from  with  a good  and  useful  limb  when  the  patient  is  young  and  of  sound  . 
constitution,  and  the  dangers  of  inflammation  and  suppuration  are  prevented  , 
by  the  establishment  of  good  drainage,  by  the  prevention  of  decomposition, 
and  by  perfect  rest.  As  age  advances,  however,  and  the  constitution  becomes 
broken,  less  is  to  be  expected  from  conservative  surgery. 

In  the  Treatment,  the  course  to  be  pursued  will  depend  upon  the  extent  of 
the  injury.  If  the  fracture  be  not  much  comminuted,  the  wound  in  the  soft 
parts  clean  cut  and  but  moderate  in  extent,  and  the  large  vessels  of  the  foot 
uninjured,  an  attempt  should  be  made  to  save  the  limb.  The  wound  and  the 
joint  must  be  carefully  cleaned  with  carbolic-acid-lotion.  If  it  is  evident 
that  the  drainage  is  insufficient  the  wound  may  be  enlarged  in  such  a way  as 
to  provide  an  efficient  exit  for  the  discharges  from  behind  the  malleolus  ; any 
splintered  fragments  must  be  removed  and  the  wound  left  open  to  heal  by 
granulation,  some  form  of  antiseptic  dressing  being  applied.  The  limb  must 
be  firmly  fixed  on  a splint  ; as  a rule  a lateral  splint  applied  to  the  side  opposite 
the  wound  will  be  found  the  most  convenient.  If  the  wound  is  on  the  inner 
side,  as  it  almost  always  is,  the  limb  must  be  flexed  and  laid  on  its  outer  side ; 
should  it  be  on  the  outer  side  it  may  be  swung  in  a Salter’s  cradle.  Occasionally 
a McIntyre’s  splint  (Fig.  253)  may  be  found  the  most  convenient,  but  it  must 
be  swung  from  a cradle  and  not  fixed  to  a block  ; perfect  fixity  of  the  foot  is 

here  of  the  first  consequence.  _ , 

If  there  be  great  comminution  of  bone,  with  dislocation  of  the  loot,  an 
perhaps  rupture  of  the  posterior  tibial  artery,  in  a peison  at  01  above  e 
middle  period  of  life,  amputation  should  be  practised.  In  a young  subject, 
such  a serious  injury  even  as  this  may  be  recovered  from,  if  the  Surgeon 
remove  loose  fragments  and  saw  off  the  splintered  ends  of  the  bone. 

If  much  of  the  fibula  should  require  removal,  Stromeyer  lias  recommcnc 
that  the  limb  be  amputated  instead,  lest  an  useless  foot,  affected  with  a kind  0 
valgus,  be  left.  But,  in  children  and  young  subjects,  this  inconvenience  and 
deformity  may  be  overcome  by  mechanical  means  ; and  the  proba  n 1 J 0 
occurrence  would  not,  in  my  opinion,  justify  amputation. 

In  badly  set  fractures  near  the  ankle-joint,  great  defornn  J ' 
impairment  of  use  of  the  foot  may  result  In  these  cases  the  ^r  ma  ec^ 
will  be  found  to  project  greatly,  the  fibula  to  be  curved  mvj.mls  « 
lower  third,  so  as  to  form  a concavity  above  the  external  malleolus, 
foot  to  be  turned  somewhat  outwards  (Fig.  201).  I have  111  two  ms  nnc 
such  ill- set  fractures  succeeded  in  removing  the  deformity  to  aconsuer 
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extent,  even  after  as  lengthened  a period  as  a year  and  a half  or  two  years,  by 
dividing  the  fibula  subcutaneously  by  means  of  a narrow-bladed  saw  at  the 
seat  of  greatest  concavity,  forcibly  adducting  the  foot,  and  then  putting  up 
the  fracture  in  a Dupuytren’s  splint. 

Fractures  of  the  Bones  of  the  Foot  almost  invariably  result  from 
direct  violence,  and  are  usually  accompanied  by  bruising  and  injury  of  the 
soft  parts ; hence  much  displacement  is  rare,  and, 
when  the  fracture  is  simple,  rest  and  position  alone 
are  necessary.  Compound  fractures  of  the.  tarsal  or 
metatarsal  bones,  attended  by  much  bruising  and 
laceration,  usually  require  partial  removal  of  the  foot, 
its  disarticulation  at  the  ankle-joint,  or  amputation 


Fig.  261. — Badly  set  Pott’s  Frac- 
ture, curable  by  operation. 


in  the  lower  third  of  the  leg,  according  to  the  extent 
and  severity  of  the  injury. 

The  Calcaneum  may  be  broken  by  direct  violence, 
as  when  a person  jumping  from  a height  alights 
forcibly  on  his  heel,  and  thus  fractures  the  bone. 

In  this  way  the  bone  is  usually  simply  broken  across 
in  front  of  the  ligaments  without  displacement.  I 
have,  however,  seen  both  calcanea  extensively  com- 
minuted, being  shattered  to  pieces,  in  the  case  of  a 
lady,  who,  falling  from  a window  on  the  third  story, 
alighted  on  her  heels.  In  some  rare  cases,  by  the 
powerful  contraction  of  the  strong  muscles  of  the 
calf,  the  posterior  part  of  the  os  calcis  is  torn  away 
from  the  rest  of  the  bone. 

Signs. — When  the  os  calcis  is  simply  broken 
through  at  the  posterior  part  behind  the  insertion 

of  the  lateral  ligaments,  the  detached  fragment  mil  be  drawn  up  by  the 
action  of  the  strong  muscles  of  the  calf.  But  when  the  fracture  occurs  across 
the  body  of  the  bone,  no  displacement  can  take  place,  owing  to  the  lateral  and 
interosseous  ligaments  keeping  the  posterior  fragment  in  position,  and  pre- 
venting its  being  drawn  away.  1 

In  the  first  form  of  fracture,  the  pain,  swelling,  flattening  of  the  heel,  and 
prominence  of  the  malleoli,  indicate  the  nature  of  the  injury,  even  thouo-h 
crepitus  be  wanting.  In  the  second  variety,  the  mobility  of  the  fragment,  and 
ts  projection  posteriorly  owing  to  the  action  of  the  muscles  of  the  calf,  point 

cropifri8eX1  1106  6 fraCtm’e’  wMch  is  coufirmed  b7  the  occurrence  of 

In  the  Treatment  of  these  injuries,  keeping  the  part  fixed  by  means  of 
Th?VVlth  due  attention  to  the  relaxation  of  the  muscles 
that  can  he  Z n AchllllS’  by  flexing  the  leS  and  extending  the  foot,  is  all 

XX'r0"1  probably  by  bone  iu  some  cases>  -I 

haTCbetn^Wi11!8  1S  ?rely  brolcen-  Tcn  recorded  cases  of  this  injury 
falls  from  a hehdn  ^ 1 °,na  iau. : m nine  of  these  the  fracture  occurred  from 
two  cases  of  wn  ^ ; *n  T 0nly  ft'om  direct  violence.  I have  seen 

the  tarsal  bones  t ° ° ^ astl’aSahis  without  implication  of  any  other  of 

paLing^oyer^hc  W Z ™ 1 *2  Z "■*  of  di™fc  violence ; a cart-wheel 
ccasioned  a fracture  of  the  astragalus  through  its  neck. 
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There  was  no  material  displacement,  but  the  line  of  fracture  could  be  readily- 
felt,  and  crepitus  was  very  distinctly  elicited  on  flexing  and  extending  the  foot.  < 
No  better  treatment  can  be  adopted  in  such  a case  than  the  starched  or  plaster- 
bandage. 

In  the  other  case  the  fracture  was  the  result  of  indirect  violence,  the  patient, 
a man  about  30  years  of  age,  falling  from  a height  of  about  eight  yards,  and 
alighting  on  his  feet.  Here  the  fracture  was  evidently  occasioned  by  the  mal- 
leolar arch  being  forcibly  driven  downwards  on  the  foot,  so  that  the  astragalus  was 
broken  across  transversely  just  in  front  of  the  surface  that  articulates  with  the 
tibia — the  line  of  fracture  running  obliquely  downwards  and  backwards,  so 
that  the  whole  of  the  upper  and  posterior  part  of  the  bone  was  detached.  This 
large  fragment  was  widely  displaced,  being  driven  outwards  and  backwards,  so 
as  to  lie  between  the  fibula  and  the  tendo  Achiflis,  lacerating  the  skin  to  the 
extent  of  about  one  inch  longitudinally,  and  projecting  through  the  opening 
thus  made.  The  foot  presented  a singular  degree  of  deformity,  which  is 
represented  in  the  annexed  figure  (Fig.  2G2).  The  outer  malleolus  projected 

greatly ; and  immediately  behind  this  the 
displaced  fragment  could  be  felt  and  seen 
partially  protruding  through  the  rent  in 
the  skin.  The  inner  malleolus  was  de- 
pressed ; there  was  a deep  hollow  below 
this.  The  os  calcis  was  apparently  turned 
somewhat  towards  the  inner  side  of  the 
foot.  The  sole  was  arched,  the  skin  much 
wrinkled,  and  the  great  toe  forcibly  flexed. 
There  was  a deep  transverse  furrow  in 
front  of  the  ankle-joint.  On  discovering 
the  nature  of  the  accident,  and  seeing  the 

Fig.  262. — Comminuted  Fracture  of  Astragalus,  hopelessness  of  reduction,  Or  rather  the 
Displacement  backwards.  impossibility  of  maintaining  the  displaced 

fragment  in  position,  I cut  down  upon  it 
by  enlarging  the  opening  through  which  it  showed  itself,  and  then,  seizing  it 
with  strong  bone-forceps,  twisted  it  out,  dividing  the  ligamentous  connexions. 
The  case  was  then  treated  as  one  of  compound  dislocation  of  the  ankle-joint. 
About  a month  after  the  accident,  the  patient  died  of  pyaemia  ; and,  on  exa- 
mining the  foot,  it  was  found  that  the  anterior  portion  of  the  astragalus  had 
been  splintered  into  seven  fragments,  which  were  retained  in  place  by  the 
pressure  of  the  surrounding  parts.  No  other  bone  of  the  tarsus  was  injured, 
nor  was  the  malleolar  arch  fractured.  Of  this  splintering  of  the  anterior  1 rag- 
ment,  there  was  no  evidence  during  life  ; nor  was  there  any  reason  to  suspect 
it,  as  there  was  neither  crepitus  nor  displacement.  The  extent  of  the  fracture 
showed  the  immense  force  with  which  the  malleolar  arch  had  been  dri\en 
downwards  on  the  astragalus  by  the  weight  of  the  patient’s  body. 

The  only  similar  case  with  which  I am  acquainted  is  one  recorded  by  Morris. 
In  this  the  displaced  fragment  did  not  occasion  a wound  of  the  integument. 
It  was  excised  owing  to  the  impossibility  of  reducing  it ; but  the  anterior  part 
of  the  astragalus  which  was  left  fell  into  a state  of  caries,  which  spread  to  the 
other  tarsal  bones,  rendering  amputation  of  the  foot  necessary. 

The  other  tarsal  bones  are  but  very  rarely  fractured,  except  in  crushes  or 
o-un-shot  injuries  of  the  foot.  The  Scaphoid  I have  once  seen  fractured  by  a 
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fall.  It  was  in  the  case  of  a man  who  fell  clown  the  shaft  of  a lift  at  an  hotel, 
about  GO  feet  deep,  receiving  injuries  to  the  chest  and  spine  that  eventually 
killed  him.  He  appeared  to  have  alighted,  in  the  first  instance,  on  the  right 
foot,  the  os  calcis  of  which  was  extensively  fractured,  and  the  scaphoid  broken 
across  without  displacement,  the  astragalus  being  uninjured. 

In  all  cases  of  fracture  of  the  tarsal  bones,  whether  simple  or  compound, 
with  so  much  displacement  as  to  render  reduction  difficult  and  its  mainten- 
ance impossible,  the  best  course  to  be  pursued  is  that  of  cutting  down  upon 
and  removing  the  displaced  fragment.  I know  not  what  else  can  be  done. 

Fracture  of  the  Metatarsal  Bones  usually  occurs  from  direct  violence 
as  by  the  passage  of  the  wheel  of  a cart  or  railway-carriage  over  the  foot,  and 
is  then  attended  with  so  much  laceration  and  bruising  of  the  soft  parts  as  not 
unfrequently  to  render  amputation  necessary.  I have  in  one  instance  known 
the  three  outer  metatarsal  bones  broken  by  a person  jumping  from  a height. 
But  most  commonly  their  elasticity  saves  them,  and  the  ankle-joint  gives  way 
in  such  an  accident.  There  is  but  little,  if  any,  displacement  in  these  cases  ; 
and  unless  the  soft  parts  be  so  damaged  as  to  require  amputation,  the  support 
of  a starched  or  plaster  bandage  is  usually  all  the  treatment  that  is  necessary. 


s s 
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DISLOCATIONS. 

By  a Dislocation  is  meant  the  more  or  less  sudden  and  complete  displacement 
of  one  of  the  bony  structures  of  a joint  from  the  other.  In  the  ball-and-socket 
joints,  as  the  hip  and  shoulder,  the  osseous  structures  may  be  completely 
separated  from  one  another,  the  dislocation  then  being  Complete.  In  the  hinge- 
joints,  as  the  elbow  and  knee,  the  osseous  surfaces  commonly  remain  partially  m 
contact,  though  displaced  from  their  normal  relations  to  one  another  : here  the 
dislocation  is  Incomplete.  In  most  dislocations  the  integuments  covering  the 
displaced  hones  are  put  greatly  on  the  stretch , but  in  some  they  are  raptured, 
and  then  the  dislocation  is  Compound.  Besides  these  varieties,  Sm  geons  - - 
nize  Spontaneous  dislocation,  in  which  the  displacement  does  not  occur  horn 
external  violence.  In  other  cases  again,  the  dislocation  arises  from  Congenital 
malformation  of  the  joint,  in  consequence  of  which  the  bones  cannot  lemarn 
in  proper  apposition  ; and  finally,  dislocation  may  take  place  slowly  and  g a. 
dually  as  a result  of  disease  in  the  articulation  and  surrounding  tissues.  This 

iS  £""“£nbe  dislocations  of  the  distal  bone  or  the 
more  movable  bone;  formerly,  dislocation  of  the  proximal  bone  was  often 

SP°CAUSES.— Dislocation  is  Predisposed  to  by  various  conditions,  amongst 
which  the  nature  of  the  joint  appears  to  exercise  most  influence ; bafl-and-socke 
joints  beiim  more  liable  to  dislocation  than  any  of  the  other  articulations  . 
Whilst  in  some  of  the  synchondroses  it  never  occurs.  Krordem  states  that  ol 
percent  of  all  dislocations  occur  at  the  shoulder  joint,  2/  per  cent,  at .the 
elbow  and  2 per  cent,  at  the  hip.  These  statistics  have  been  obtained  from 
the  combined1  records  of  the  in-  and  out-patient  practice  of  the  hospitals  in 
Berlin,  whereas  those  published  by  Malgaigne  and  some  others  have  been 
derived  from  in-patient  practice  only,  and  are  consequently  very  erro  • 
^Dislocations  are  seldom  met  with  in  children,  m whom  separation  of  the 
epi® iy “torn  the  shaft  more  readily  takes  place.  When  they  do occur  t*  ■ 

of  three  and  three  and  a half  years  old  , and  Travers  has  seen  the  P d» 

Sd  in  a boy  five  years  of  age.  In  old  ^ople the  ta- 

g^"^i"y^  ^ -iddlc-a^sS  mLdofdTS- 
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years  of  age,  32  between  15  and  30,  29  between  30  and  45,  and  8 between 
45  and  85.  They  are  necessarily  far  more  common  in  men  than  in  women, 
from  the  nature  of  their  respective  occupations.  Thus,  according  to  Hamilton, 
of  115  dislocations  of  the  hip,  only  11  occurred  in  women. 

The  articular  ends  of  the  bones  of  the  extremities  are  kept  in  their  proper 
positions  by  the  arrangement  of  the  osseous  and  ligamentous  structures  of  the 
joints,  aided  by  the  continuous  tension  of  the  muscles  ; and  considerable  ex- 
ternal violence  may  be  applied  to  a limb  without  dislocating  it.  If,  however, 
the  muscles  be  taken  by  surprise,  or  if  they  have  been  weakened  by  previous 
injury  of  any  kind,  the  joint  becomes  predisposed  to  dislocation,  and  may  be 
displaced  under  the  influence  of  very  slight  causes  ; especially  if  it  be  one 
where  the  articulating  surface  is  shallow  and  the  ligaments  are  comparatively 
weak.  In  this  way  the  same  joint  may  be  repeatedly  dislocated.  Thus  I have 
seen  a man  whose  humerus  had  been  dislocated  between  forty  and  fifty  times, 
owing  to  a weakened  state  of  the  deltoid. 

The  Direct  Causes  of  Dislocation  are  external  violence  and  muscular 
action.  External  violence  may  act  directly  upon  a joint,  forcing  or  twistino- 
the  articular  ends  asunder,  as  happens  when  the  foot  is  displaced  by  a twist  of 
the  ankle,  or  when  the  thumb  is  dislocated  backwards  by  a blow.  But  more 
commonly  the  force  acts  at  a distance  from  the  joint  that  is  displaced,  and  the 
head  of  the  bone  is  thrown  out  of  its  socket  by  “the  lever-like  movement  of 
the  shaft,”  as  happens  when  the  head  of  the  humerus  is  dislocated  by  a fall  on 
the  hand,  or  when  the  head  of  the  femur  is  dislocated. 


Muscular  action  alone  may  cause  the  dislocation  of  a bone,  even  though  the 
part  be  previously  in  a sound  state.  Thus,  the  lower  jaw  has  been  dislocated 
by  excessive  gaping,  and  the  humerus  by  making  a violent  muscular  effort. 
If  the  joint  have  already  been  weakened  by  previous  injury  or  disease,  muscular 
action  is  especially  apt  to  occasion  its  displacement.  Congenital  dislocations 
have  been  supposed  to  arise  from  irregular  muscular  contractions  in  the  foetus, 
by  which  the  bones  are  displaced,  and  the  normal  development  of  the  joint  is 
inteifered  with.  In  dislocations  of  the  ball-and-socket  joints,  after  the  head 
of  the  bone  has  been  thrown  out  of  its  articular  cavity,  it  is  often  still  further 
displaced  by  the  contraction  of  the  muscles,  which  continues  until  they  have 
shortened  themselves  to  their  fuff  extent,  or  until  the  dislocated  bone  comes 

into  contact  with  some  osseous  prominence  that  prevents  its  further  dis- 
placement. 

Smxs.— The  existence  of  a dislocation  is  rendered  evident  by  the  change  in 
the  shape  of  the  joint,  and  in  the  relation  of  the  osseous  prominences  to  one 
another : by  the  articular  end  of  the  displaced  bone  being  felt  in  a new 
position  ; and  by  an  alteration  in  the  length  of  the  limb,  and  in  the  direction 
01  i s axis.  Besides  this,  there  are  impaired  motion,  both  active  and  passive 
otthe  injured  articulation,  and  pain  in  and  around  it.  It  should,  however 

mnl  iiiT  m ?md  thafc  ?acfcure  ma-?  exisfc  the  dislocation ; hence  the 
the  SniLT3?0  iTrea8ed-  In  examinin8’  a patient  for  a supposed  dislocation 

SLrXfttdr  °mPaI8theilliared  i0iOt  "'ith  that  °n 

Borinas'  Ti  i ^lc  C^LC^S  dislocation  on  the  structure  of  a joint  are  always 
culerlv  in  °ncS  are  occasiona,|y  fractured  as  well  as  displaced,  more  parti- 

always  much  ^ cartllaSes  may  1)c  injured  ; and  the  ligaments  arc 

)■  uuch  stretched  and  more  or  less  extensively  torn,  the  capsule  of  the 
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ioinfc  suffering  especially.  This  is  always  torn  by  the  pressure  of  the  head  of 

ball-and-socket  joints:  in  those  of  hinge-joints,  it  - 

may  escape  The  situation  of  the  slit  in  the  capsule  is  of  great  importance  in 
reference  to  reduction.  It  commonly  occurs  m the  shoulder  towards  the 
attachment  around  the  glenoid  cavity  ; in  the  hip,  as  Bose hi m l pomted ^out 
at  the  acetabular  margin.  In  many  cases,  the  muscles  and  tendons  m the 
immediate  neighbourhood  are  lacerated  as  well  as  displaced,  and  the  vessels 

fflSA-.SSa  o^t£^»ttil:i  functions  of  the  joint 

a joint  that  has  been  dislocated  as  the  le  idt  of  disease.^  Rnd  very 

of  the  ball-and-socket  kind,  as  e s ou  c:rcumference  becomes  contracted, 
gradual  changes  in t out  eventually  shadows.  These  changes 

less  regular,  more  angular  a ^ ^ elapse  before  they  have  gone 

are  so  slow  m the  adult,  < ^ * 7 disnlaced  head  of  the  bone  from  being 

on  to  such  a degree  as  to  piev  V e rapid  and  complete, 

put  back.  In  children  and  young F oj^e  hey  aie  more  iap  ^ ^ 

and  the  cavity  become  altered  in  shape-flattened  or 

articular  ends  of  the  displaced  uun  , marked.  The  mcrustmg 

angular,  with  the  osseous  projections  s^oyotbed.  The  ligaments  are 

cartilage  is  gradually  absonec , an  &jma  arouncl  the  articular  end  of  the 

shortened  and  wasted  ; and  a fa  ] tfie  dislocated 

bone  in  its  new  situation.  In  some  c« ^ ^ ^ s0  as  to  receive 

head  rests  becomes  depressed  into  < • « elevation  of  a rim  of  callus  upon 

ifc  . in  others  the  depression  is  formed  by  the  eteva tafla  ghbour- 

the  adjacent  bone  ; and  in  both  and  fixing  the 

hood  becomes  consolidated  m o a r)(.rmittiim  but  a limited  degree  of 

bone  in  its  new  situation,  ^ time  of  the  dis- 

motion.  The  soft  structures  fibrous  tissue ; the  muscles 

location  become  matted  together  by  ‘ . if  the  position  of  the  limb  is 
shorten,  and  at  last  undergo  a y c e e neiahbouring  vessels  and  nerves 

£$ £“^7-  joiut,  or  their°8beatli8  become  iucorpomted 

cation  consists  in  replacing  tie  »nc  difficulties  to  overcome : 

possible.  In  doing  this,  the  Surgeon  has  tm  g**  ^ arising 

1,  the  contraction  of  the  museta  of  the  pmt  #f  tl,e  ca])Sulc. 

from  the  anatomical  structure  of  t J dislocations  is  the  tonic  nn- 

I.  One  great  obstacle  to  ™ '« 1 ™ ,17tU  displaced  bones  ; and  in  the 

thc  ^ 
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much  of  the  resistance  as  is  overcome  by  putting  the  patient  under  the  in- 
fluence of  ether  or  chloroform,  is  dne  to  muscular  contraction.  All  that  which 
continues  after  this,  is  due  to  purely  mechanical  causes  connected  with  the 
arrangement  of  the  osseous  and  ligamentous  structures  of  the  joint,  or  with  the 
injury  inflicted  on  them.  The  resistance  offered  by  the  muscles  is  of  several 
different  lands,  and  is  dependent  on  different  causes.  The  influence  exercised 
by  the  patient’s  will,  and  the  tonic  contraction  or  passive  force  exerted  by  the 
shortened  and  displaced  muscles,  undoubtedly  often  offer  great  obstacles  to 
reduction.  But  more  serious  than  these  by  far  is  the  reflex  or  spasmodic 
action,  which  the  patient  is  unable  to  control,  and  which  can  be  overcome  only 
by  force,  by  faintness,  or  by  the  paralysing  influence  of  anesthetics.  The 
longer  the  dislocation  is  left  unreduced,  the  more  powerful  does  the  resisting 
force  become ; being  less  at  the  moment  of  the  accident  and  immediately  after- 
wards, than  at  any  subsequent  period.  Hence  reduction  should  be  attempted 
as  soon  as  possible  after  the  occurrence  of  the  accident ; and,  if  the  patient 
be  seen  at  once,  the  bone  may  sometimes  be  replaced  without  much  difficulty 
by  the  unaided  efforts  of  the  Surgeon.  Thus  Liston  reduced  a dislocated  hip 
by  his  own  endeavours  immediately  after  the  accident  occurred.  If  a few  hours 
have  elapsed,  the  muscular  tension  becomes  so  great  that  special  measures  must 
be  adopted  in  order  to  diminish  it ; and  if  some  weeks  or  months  have  been 
allowed  to  pass  by,  the  dislocation  may  have  become  irreducible,  partly  owing 
to  permanent  secondary  shortening  of  the  muscles,  which  it  is  impossible  to 
overcome,  but  chiefly  to  the  matting  together  of  the  surrounding  tissues,  and 
the  formation  of  adhesions  about  the  head  of  the  boue.  The  muscular 
resistance  is  greatest  when  an  attempt  is  made  at  reduction  by  forcible 
traction  in  the  direction  of  the  longitudinal  axis  of  the  limb,  and  parallel  to 
the  course  of  the  muscles. 


In  the  reduction  of  a recent  dislocation,  advantage  may  sometimes  be  taken 
of  the  occurrence  of  faintness,  or  of  the  patient’s  attention  being  distracted  to 
other  matters,  the  muscles  being  then  taken,  as  it  were,  by  surprise,  and  the 
bone  readily  slipping  into  its  place.  Such  aids  as  these,  however,  cannot  be 
depended  upon ; and  muscular  relaxation  should  be  induced  by  the  administra- 
tion of  chloroform  or  ether.  By  the  employment  of  these  valuable  agents,  the 

! muscles  of  the  strongest  man  may  be  rendered  so  perfectly  flaccid  and  powerless 
in  a few  minutes  as  to  offer  no  opposition  whatever  to  reduction,  which  is  thus 
wonderfully  simplified  and  facilitated.  In  no  department,  indeed,  of  practical 
surgery  has  the  administration  of  anesthetic  agents  been  attended  by  more 
advantageous  results  than  in  this. 


2.  The  reduction  of  dislocations  is  impeded  also  by  the  mechanical  resist- 

ance arising  from  the  anatomical  structure  of  the  joint  and  its  ligaments.  The 

observations  of  Bigelow,  Busch,  and  others  have  proved  that  this  impediment 

to  reduction  is  of  more  importance  than  was  formerly  supposed.  Brnelow 
has  shown  by  dissection  of  dislocations  of  the  hip,  produced  in  the  dead  body 

that  the  characteristic  attitude  of  the  limb  and  the  difficulty  of  reduction  is  due 

to  the  tension  of  the  unruptured  parts  of  the  capsule  and  its  accessory  bands 

nsequent  upon  the  abnormal  position  of  the  head  of  the  bone,  and  thus  it 

rPrWim  fch(rse  are  relaxed,  by  placing  the  limb  in  the  proper  position,  that 

slmnlrJ)nCanj-  accompHshed-  Busch  has  shown  that  the  same  is  true  of  the 

m • . • 'l0'2 * * * * * * * * 11  ’ k ie  characteristic  position  of  the  chief  forms  of  dislocation  beimr 
< mec  v en  the  whole  of  the  soft  parts  have  been  removed  except  the 
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ligaments.  If  the  ligaments  are  move  extensively  torn,  the  limb  falls  into 
positions  quite  different  from  those  ordinarily  set  forth  in  descriptions,  giving 
rise  to  those  rare  displacements  which  Bigelow  has  classed  as  irregular  dis- 
locations. 

In  other  cases,  the  head  of  the  bone  may  be  grasped  by  the  edges  of  the 
rent  in  the  capsule  through  which  it  has  passed,  and  reduction  is  almost  im- 
possible till  the  limb  is  placed  in  such  a position  as  to  relax  them  thoroughly. 
In  hinge- joints,  the  bony  processes  may  get  locked  into  each  other,  as,  lor 
example,  in  dislocation  of  the  bones  of  the  forearm  backwards,  when  the 
coronoid  process  hitches  against  the  lower  end  of  the  humerus.  I he  false 
position  is  then  maintained  chiefly  by  the  tonic  contraction  of  the  muse  es. 
Bearing  these  facts  in  mind,  the  reduction  of  a dislocation  is  ehected  by 

the  following  means  : — , . , 

Mechanical  contrivances  are  much  less  frequently  used  for  the  reduction 

of  dislocation,  since  the  employment  of  anaesthetics,  than  loimeily.  It  is,,  low 
ever,  occasionally  necessary  to  employ  apparatus  calculated  to  fix  the  articular 
surface  from  which  the  bone  is  dislocated,  and  to  draw  down  or  disentangle  the 
displaced  bone  to  such  an  extent  that  it  may  be  replaced  on  the  surface  from 
which  it  has  escaped.  If  the  patient  have  not  been  anesthetized  it  will  be 
found  that,  when  the  bone  is  wed  brought  down  by  the  extending  force  so  as 
to  be  opposite  its  articulation,  and  disentangled  from  osseous  points  upon  which 
it  may  have  hitched,  or  from  the  edge  of  the  slit  in  the  lacerated  capsule,  it 
will  be  drawn  at  once  into  its  proper  position  by  the  action  of  its  own  muse  es, 
with  a sudden  and  distinct  snap  ; the  muscles  of  the  part  being  the  most 
efficient  agents  in  the  reduction,  so  soon  as  the  bone  is  placed  m a position  ui 
them  to  act  upon  it.  When,  however,  the  patient  has  been  placed  under  the 
influence  of  chloroform,  the  muscular  system  being  thoroughly  relaxed,  the  bon 
will  not  slip  into  its  place  with  a snap  or  sudden  jerk,  but  is  reduced  moie 
quietly,  and  rather  by  the  efforts  of  the  Surgeon  than  by  any  sudden  contraction 
of  its  own  muscles.  It  is  important  to  note  these  differences  in  the  mode  of 
reduction  ; lest  the  Surgeon,  when  chloroform  has  been  fully  administered, 
failing  to  hear  the  snap  or  feel  the  jerk  which  he  expected,  should  imagine 
that  the  bone  has  not  been  reduced,  and  continue  to  use  an  mipropei  degr 

The  purely  mechanical  means  for  the  reduction  of  dislocations  are  sufficiently 
simple  : the  patient’s  body,  and  the  articular  cavity  whenc.e/^e^a^  ^ 
has  escaped,  are  fixed  by  a split  sheet,  a jack-towel,  a ^padd( id  belt , mr  ^ 
such  contrivance,  by  which  counter-extension  is  practised.  In  so 
hands  of  an  assistant,  or  of  the  Surgeon  himself,  or  the  piessmc  o lh  , 
heel,  constitute  the  best  counter-extending  means  Extension  may  be  ^ 
either  by  the  Surgeon  grasping  the  limb  to  be  reduced  and  c lav  0 
wards,  m rise  by  mean!  of  a bandage  or  jack-towel  fixed  upon  the >**1* 
the  clove-hitch-knot  applied  in  the  way  represented  m the  annexe 
(Fffi  2C3).  If  more  force  be  required,  the  multiplying  pu  cys  ( o • - 
£ ^ id,  by  which  any  amount  of  — 


may 

r^eSd  aiwa  tc'Fotcctcd Unbeing 
ohaM  b?‘a  few  tnms  of  a wet  to, lor.  The 

gradually  without  any  jerking,  so  as  to  secure  equal  ty  of  ^ j ovcrcoine, 
traction.  In  this  way  the  contraction  of  the  muscles  is  & . 3 


be  set  up  and  maintained. 
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whereas  sudden  and  forcible  extension  might  excite  them  to  reaction.  The 
traction  should  be  commenced  in  the  newly  acquired  axis  of  the  limb,  and  by 
this  means  the  dislocation  is  often  readily  reduced ; but  if  it  does  not  yield 
at  once,  the  direction  should  be  changed,  while  the  traction  is  kept  up,  to  that 
which  relaxes  to  the  fullest  extent  the  untorn  ligaments  or  bands  of  the 
capsule.  This  will  in  most  cases  correspond  to  the 
position  of  the  limb  at  the  time  of  the  accident. 

The  head  of  the  bone  is  thus  made  to  pass  along 
the  same  track  which  it  has  torn  for  itself  in  being 
dislocated,  and  thus  is  replaced  without  the  inflic- 
tion of  any  additional  violence  on  the  surrounding 
tissues. 

The  question  whether  the  extending  force  should 
be  applied  to  the  bone  that  is  actually  displaced,  or 
to  the  further  end  of  the  limb,  has  been  much  dis- 

t cussed,  and  appears  to  have  received  more  attention 
than  it  deserves.  It  is  true  that,  by  applying  the 

i extending  force  to  the  displaced  bone  itself,  the 
Surgeon  has  greater  command  over  its  movements, 
with  less  chance  of  injury  to  the  intervening  bones  ; 
whilst,  by  applying  the  extending  force  to  the  lower 
part  of  the  extremity,  he  has  the  advantage  of  a 
longer  lever  for  the  reduction  of  the  head  of  the 
bone.  This  lever,  however,  if  must  be  remembered, 
is  in  many  cases  a broken  one  ; and  it  cannot  be 
made  to  act  if  the  bone  have  to  be  replaced  in 

the  direction  of  flexion  of  the  joints  that  exist  in  its  course.  For  this 
reason,  we  find  that  some  dislocations  are  best  reduced  by  applying  traction  to 
the  bone  itself  that  is  displaced,  as  in  luxations  of  the  femur  and  of  the  bones 
of  the  fore-arm  ; whilst,  in  other  cases,  as  in  the  dislocations  of  the  humerus, 
most  advantage  is  gained  by  applying  the  extending  force  to  the  end  of  the 
limb.  But  I look  upon  these  points  as  of  comparatively  little  consequence  ; 
believing  that,  when  the  patient  is  not  anaesthetized,  the  muscles  of  the  limb 
themselves  effect  the  reduction,  without  the  necessity  of  the  Surgeon  employing 
any  very  powerful  lever-like  action  of  the  bone  ; and  that,  when  the  patient  is 
paralysed  by  chloroform,  the  bone  is  in  most  cases  readily  replaced  by  the 
simple  movements  impressed  directly  upon  it,  or  even  upon  its  articular  end 
by  the  hands  of  the  Surgeon. 

The  force  required  in  effecting  the  reduction  of  recent  dislocations  is  often 
very  considerable.  So  great  is  the  resistance  offered,  that  in  some  cases  the 
dislocated  bone  has  given  way  under  the  traction.  I am  acquainted  with  cases 
in  which  the  humerus  and  the  neck  of  the  femur  have  been  broken  in  effecting 
the  reduction  of  recent  dislocations.  This  accident  does  not  always  appear  to 
have  been  the  result  of  any  improper  or  unskilful  employment  of  force,  but 
in  some  cases  to  have  occurred  from  natural  weakness  of  bone.  We  know  that 

sh>CtnT”  fracfcures  take  f),ace  from  muscular  action,  often  of  a very 
linhlo  f \ and  we  can  casilf  understand  that,  if  a bone  that  would  be 
nfiposoit-0  SUC  1 leacly  fracture  happened  to  be  dislocated,  it  would  almost  of 

• y Slve  way  under  the  influence  of  the  extending  or  lever-like  force 
required  to  replace  it. 
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Manipulation  of  the  limb — that  is,  impressing  upon  it  certain  movements 
of  extension  and  flexion,  of  adduction,  abduction,  and  rotation — is,  whenever  Ml 
possible,  the  best  mode  of  reducing  a dislocation.  The  movements  impressed 
on  limbs  are  guided  by  the  anatomical  relations  of  the  parts  concerned  in  the 
dislocation,  and  have  for  their  object  to  relax  untorn  ligaments  and  parts  of  the 
capsule  which  are  rendered  tense  by  the  abnormal  position  of  the  head  of  the 
bone  ; to  bring  the  head  of  the  bone  opposite  the  rent  in  the  capsule ; and 
sometimes,  by  using  the  attachment  of  the  untorn  ligament  as  a fulcrum ; and 
the  limb  as  a lever,  to  force  the  head  into  the  socket.  In  other  cases  the  par- 
ticular movement  may  have  for  its  object  to  dislodge  a process  of  bone  from 
another  against  which  it  has  hitched,  or  to  relax  the  chief  muscles  which  hold 
the  bone  out  of  its  place.  When  the  patient  is  anaesthetized,  and  all  muscular 
resistance  has  thus  been  removed,  any  remaining  difficulty  in  effecting  reduc- 
tion must  be  due  to  purely  mechanical  causes  dependent  on  the  disarrangement 
of  the  bones  and  ligaments.  Under  the  older  methods  of  treatment,  where 
much  force  was  employed  by  pulleys  or  other  similar  contrivances,  these 
were  often  torn  through.  But,  since  the  introduction  of  manipulation,  the 
Surgeon  effects  the  reduction  by  a far  less  degree  of  force,  replacing  the 
bone  on  simple  mechanical  principles,  by  relaxing  the  ligaments  and  disen- 
tangling the  bones  from  one  another.  The  situation  and  extent  of  the 
laceration  of  the  capsule  of  the  joint  are  also  of  great  importance  as  offering 
an  obstacle  to  reduction,  in  some  cases  constricting  the  neck  of  the  bone,  m 
others  having  one  lip  of  the  slit  pressing  against  the  bone  in  such  a w ay  as  to 
resist  all  efforts  to  move  it.  An  extreme  degree  of  force  is  required  to  tear 
through  and  thus  overcome  obstructions  of  this  kind  ; but  they  may  readily  be 
relaxed  and  slipped  aside  by  skilful  manipulation  and  attention  to  the  position 

of  the  limb.  . . , . , 

Manipulation  has  been  especially  useful  in  dislocation  of  the  hip,  shouldei, 

and  knee,  and  the  details  of  the  process  will  be  described  with  the  special  dis- 


locations of  these  joints. 

After-Treatment. — After  the  dislocation  has  been  reduced,  the  limb 
must  be  kept  firmly  fixed  and  at  rest  by  proper  bandages  or  splints  for  two  or 
three  weeks,  so  as  to  allow  proper  union  to  take  place  in  the  torn  capsule  and 
neighbouring  structures.  If  this  is  not  done  the  joint  may  be  permanently 
weakened  and  be  liable  to  a recurrence  of  displacement  from  very  slight  causes. 

Any  consecutive  inflammation  may  often  be  prevented  by  the  continuous 
application  of  cold  ; and,  if  set  up,  must  be  treated  by  local  antiphlogistic 
measures.  The  fixation  of  the  joint  must  not  be  maintained  for  too  long  a 
time,  lest  adhesions,  often  of  a painful  character,  form.  These  may  be  avoided 
by  passive  motion.  If  they  have  formed,  they  may  readily  be  broken  down 
by  the  manipulations  commonly  employed  in  such  cases  by  “ bone-setters, 
who  fixing  the  joint  by  pressure  of  the  thumb  on  the  painful  spot,  in 
manner  well  described  by  W.  Hood,  impart  sudden  and  forcible  movement  to 
the  limb,  by  which  adventitious  bands  are  ruptured. 

Dislocations  of  Old  Standing.— If  a dislocation  have  been  left  imrc- 
duced  for  some  weeks  or  months,  changes,  which  have  already  been  desen  . 
take  place  in  and  around  the  displaced  articular  structures,  the  don  1 c 
of  which  is  to  render  the  replacement  of  the  bones  in  their  norma  posi 
l7e  and  more  difficult  as  time  goes  on,  and  to  lead  to  the  formation  of  a new 
though  imperfect  articulation  at  the  seat  of  the  displaced  bone. 
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When  a dislocation  has  been  left  permanently  unreduced  for  a considerable 
length  of  time,  as  for  years,  the  amount  of  utility  in  the  limb  will  depend 
partly  on  the  kind  of  joint  that  has  been  dislocated,  partly  on  the  particular 
variety  of  dislocation  that  has  occurred.  Thus,  as  a general  rule,  greater 
freedom  of  movement  and  greater  utility  of  limb  will  be  found  in  old-standing 

[dislocations  of  ball-and-socket  than  of  hinge-joints.  But  in  ball-and-socket 
joints  some  dislocations  will,  if  left  unreduced,  be  attended  with  less  evil 
consequences  to  the  patient  than  others.  Thus,  in  the  subglenoid  dislocation 
of  the  shoulder  and  the  sciatic  of  the  hip,  the  limb  will  recover  itself  to  a 
greater  extent  than  in  the  other  forms  of  the  same  kind  of  injury  affecting 
these  joints. 


Treatment. — In  cases  of  very  old  and  irremediable  unreduced  dislocation, 
much  may  be  done  by  means  of  regularly  conducted  passive  movements  to 
increase  the  mobility  of  the  part,  and  by  means  of  friction  and  warm  douches 
to  relieve  the  painful  stiffness.  In  cases  not  so  old,  but  in  which  some  time 
has  elapsed  since  the  occurrence  of  the  dislocation,  two  questions  always 
present  themselves  to  the  Surgeon  : — 1.  Is  it  possible  to  replace  the  dislocated 
bone  ? 2.  Is  it  desirable  or  prudent  to  attempt  reduction  ? 

I he  possibility  of  reducing  the  dislocation  will  depend  partly  upon  the 
joint  that  is  dislocated  and  the  nature  and  extent  of  the  dislocation,  but 
chiefly  on  the  length  of  time  during  which  the  bone  has  been  out  of  place. 
Dislocations  of  the  orbicular  joints  generally  can  be  reduced  at  a much  later 
period  than  those  of  the  gingiymoid  ; those  of  the  shoulder  can  be  reduced 
after  a longer  lapse  of  time  than  those  of  the  hip.  The  subglenoid  dislocation 
ot  the  shoulder  and  that  of  the  hip  on  the  dorsum  ilii  are  capable  of  reduction 
at  a later  period  than  the  other  luxations  of  the  same  joints. 

The  latest  period  at  which  reduction  is  possible  has  been  variously  estimated 
by  different  Surgeons.  Sir  A.  Cooper  gives  three  months  for  the  shoulder  and 
eight  weeks  for  the  hip.  As  a general  statement,  this  was  no  doubt  tolerably 
correct  at  the  time  when  it  was  made,  although  reduction  had  been  effected  at 
later  periods  than  those  given  by  Cooper.  Thus  Breschet  reduced  a dislocation 
of  the  hip  at  the  78th  day,  and  Travers  at  the  fifth  month.  But  we  may  now 
go  ar  beyond  this  as  the  limit  of  possible  reduction.  Brodhurst  has  reduced 
the  shoulder  on  the  175th  day ; Smith  (U.S.)  in  one  case  at  the  seventh 
mmth,  in  another  at  ten  months  and  a halt ; Sedillot  one  at  a year  ; Black- 

rTtmn7?r*V  dlslocation  of  «*  ft®®  « u*  dorsum  ilii.  at  sis  months , 
clEn  i ?“'w  t °7  at  0Tel'  Six  months- in  a k°y>  and  this  without 

patholoafcal  tt’nT  the.  a*ar*?n  °f  old-standi”S  dislocations  are  rather 
m “ ml te  Pf',J8l0l0f“1;™'  7“  »s  “> oase  »f  recent  displace- 
rfTe'  ,S  , I”01  k7,S;-’-  The  PmvcrM  contraction 

taken  phee  t I'm  “US°le?  ; 2'  The  organic  changes  that  have 

formed  in  t|1P  ,™  mnsc*cs  Pal'tly  from  the  contraction  of  the  cicatricial  tissue 
i»i™7  and  n f P7  2?  '‘TT™  wl>ich  occurred  at  the  time  of  the 

muscles  to  the  in/f T w-  shortening  that  has  taken  place  to  adapt  the 

form  between wil  ?f  “if  lf'd  of  thc  b»“o  i 8.  Adhesions  that 

the  bone  • 4.  T nfi.i  ,a  11  " and  the  muscles  and  the  displaced  head  of 

articulating  surfaces’  111,!!  T*0  roniote  cffocfc>.  pathological  changes  in  the 

the  socket  shallowed  t-  SC,V(jS’  W1,cl1  tlieir  shape  becomes  altered  and 
shallowed,  contracted,  and  perhaps  ultimately  obliterated. 
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Jn  order  to  overcome  these  obstacles  a considerable  amount  o i loice  must  he 
used,  us  adhesions  and  contractions  have  to  be  stretched  and  torn  asunder. 
This' is  effected  by  the  multiplying  pulleys  and  by  manipulation  under  chloro- 
form. In  employing  the  necessary  force,  care  must  be  taken  to  protect  the 
skin  from  abrasion,  or  even  laceration,  by  the  use  of  wet  flannel-bandages  or 
wash-leather.  The  force  exercised  by  the  pulleys  must  be  considerable  ; but 
it  should  be  accompanied  by  free  rotatory  manipulations  and  movements  of 
the  head  of  the  bone,  so  as  to  loosen  it  from  its  adhesions  ; and  reduction  will 
usually  be  effected  in  this  way  rather  than  by  forcible  traction  only. 

Aiuesthesia  is  of  inestimable  service  in  these  cases  ; and  it  is  by  its 
means  that  the  Surgeon  has  been  enabled  to  prolong  materially  the  limit 
of  possible  reduction.  But,  in  the  reduction  of  old  dislocations,  anaesthetics 
do  not  afford  exactly  the  same  kind  of  service  as  in  those  of  recent  date. 


UU  IIUU  C1/UUIU  ~ -J, 

In  a recent  dislocation  one  great  obstacle  is  muscular  contraction  ; and,  by 


relaxing  this,  anaesthetics  enable  the  Surgeon  to  replace  the  bone  at  once 
without  difficulty.  In  old  dislocations  the  obstacles,  as  has  just  been  stated, 
consist  in  various  pathological  changes  that  have  taken  place  around  and  in 
the  displaced  bones.  These  conditions  cannot  be  influenced  by  anaesthesia  ; 
and  hence,  except  as  a means  of  producing  insensibility  to  pam  and  preventing 
instinctive  or  voluntary  muscular  resistance,  chloroform  will  not  aid  the 


Surgeon 


It  must  be  borne  in  mind  that  the  reduction  of  old  dislocations  is 
not  only  a work  of  very  considerable  difficulty,  but  also  of  danger.  . If 
several  months  have  elapsed,  the  obstacles  arising  from  the  pathological 
changes  already  mentioned  will  usually  be  so  obstinate  as  to  lender  the 
reduction  impossible  without  the  employment  of  a dangerous  amount  of 
force ; and  in  many  cases  they  will  prevent  reduction,  whatevei  loice  be 

CmThey  Accidents  liable  to  occur  during  attempts  to  reduce  old  dislocations, 
whether  successful  or  not,  are  the  following  :-l.  Laceration  of 
the  constriction  and  pressure  of  the  bands  to  which  the  pulleys  are * attacbeffi 
2 Laceration  of  muscles  : thus  the  pectoral  has  been  torn  through  m attempt 
mg  reduction  of  old  dislocation  of  the  shoulder.  8 The  development  of  m to- 
mation  and  suppuration  around  the  dislocation,  by  the  violence  to  which 
Toft  mrffi  have  been  subjected.  From  this  cause  death  has  several  tunes 
resulted,  in  attempts  at  reducing  old  hip-dislocations.  4.  Extensive  ^ 
tionof  blood  from  the  rupture  of  small  vessels  m the  lacerated  soft  L^> 
giving  rise  to  wide-spread  ecchymosis.  5.  Laceration  f th 

?eins?  A patient  of  Froriep’s  died  from  this  cause,  after  rupture  of  the 
axillary  vein  in  an  attempt  to  reduce  an  old  dislocation  of  the  shoukk  . • 

LtoS  of  an  artery,  and  the  formation  of  a diffused  *****  ■" 

This  serious  accident  has  happened  at  least  twehc  times  m a 011  L , , a 

tion  of  old  dislocations  of  the  shoulder.  The  braclual  artoy ta poteen 
torn  in  attempted  reduction  of  dislocated  elbow. 
nerves  Those  of  the  axillary  plexus  have  been  torn  m attempted 
^location  of  the  shouldered  the  median _in  tha the  dW».  Flaubert 


of  dislocation  of  the  shoulder,  and  tne  median  ^ ^ into  the  brachial 
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serious  accident  lias  usually  happened  when  the  Surgeon,  after  the  employment 
of  extension,  has  attempted  to  put  in  force  transverse  movements  of  the  bone, 
or  has  used  the  bone  as  a lever  ; it  has  given  way,  usually,  high  up  near 
the  head,  at  other  times  in  the  shaft.  It  is  probable  that  in  most  cases  this 
has  been  predisposed  to  by  the  bone  having  become  weakened  by  want  of  use. 
It  has  occurred  several  times  in  the  humerus,  and  at  least  eight  times  in  the 
femur,  in  attempts  at  reducing  old  dislocations  of  these  bones.  In  most  of 
the  recorded  cases  the  bone  has  readily  united,  and  the  condition  of  the 
patient  has  not  been  materially,  if  at  all,  influenced  for  the  worse,  except  that 
reduction  of  the  dislocation  has  necessarily  been  rendered  impossible.  9.  Neigh- 
bouring bones  have  been  fractured,  such  as  the  ribs  and  the  glenoid  cavity  in 
the  endeavour  to  reduce  dislocation  of  the  shoulder,  and  the  acetabulum  in 
attempted  reduction  of  a luxated  hip.  10.  The  limb  has  actually  been  torn 
off.  This  remarkable  and  distressing  accident  happened  to  Guerin  of  Paris, 
in  attempting  the  reduction  without  pulleys,  but  merely  by  the  traction  of 
four  assistants,  of  a dislocation  of  the  shoulder  of  three  months’  standing,  in  a 
woman  68  years  of  age,  the  limb  being  suddenly  torn  off  at  the  elbow.  The 
patient  died  on  the  twelfth  day  ; and  on  examination,  the  bones  were  found 
porous,  the  muscular  and  other  soft  structures  pulpy,  the  limb  having  evidently 
lost  its  natural  strength  and  elasticity. 

The  occurrence  of  these  various  accidents  and  injuries,  in  the  attempted 
reduction  of  old  dislocations,  cannot  always  be  justly  attributed  to  the  employ- 
ment of  an  improper  degree  of  force  by  the  Surgeon.  The  liability  to  them 
must  rather  be  looked  upon  as  a necessary  and  inevitable  accompaniment  of 
all  attempts  at  putting  back  into  its  place  a bone  which  has  been  dislocated, 
and  left  unreduced  for  many  weeks  or  months.  During  this  period  the  bone 
usually  contracts  adhesions  of  a very  dense  kind  to  the  parts  amongst 
which  it  lies  ; and,  as  it  cannot  be  replaced  in  its  articular  cavity  until  these 
adhesions  have  been  torn  or  broken  through,  it  is  easy  to  understand  how, 
m the  attempt  to  do  this,  neighbouring  soft  parts,  vessels,  or  nerves  may  o-iTe 
way,  or  the  bone  itself  may  yield  to.  the  force  that  must  be  applied  to  it  in 
order  to  lift  it  out  of  its  new  bed. 

The  liability  to  the  occurrence  of  these  accidents  should  make  the  Sura-eon 
very  cautious  how  he  recommends  an  attempt  to  reduce  old-standing  &dis- 
ocations.  If  after  a time  the  new  joint  have  become  tolerably  mobile,  and 
n°  painful,  it  may  be  better  to  leave  the  bone  unreduced,  rather  than 
pose  the  patient  to  great  risk,  with  a slender  prospect  of  eventual  success 

IttnTtf  be  stiff  and  Painfol>  m^h  may  be  done  by  passive 

otiou,  ft ictions,  and  douches,  to  improve  the  patient’s  condition. 
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only  is  there  such  extensive  laceration  of  the  soft  parts 
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that  coyer  and  enter  into  the  formation  of  the  joint  as  to  give  rise  to  the  most 
severe  forms  of  traumatic  arthritis,  but  the  bones  are  often  fractured,  and  the  < 
main  vessels  of  the  limb  perhaps  greatly  stretched  or  torn. 

The  Treatment  of  a compound  dislocation  must  be  conducted  on  the  same 
principles  that  guide  the  Surgeon  in  the  management  of  a wounded  joint, 
viz.,  rest,  drainage,  and  the  prevention  of  decomposition.  Owing  to  the 
rupture  of  the  ligaments  and  muscular  attachments,  there  is  usually  no 
difficulty  in  the  reduction  ; but  the  danger  consists  in  the  destructive  inflam- 
mation that  so  frequently  follows  in  the  joint.  This,  as  was  before  pointed 
out,  is  due  chiefly  to  the  accumulation  of  decomposing  discharges  in  the 
cavity ; but  in  the  case  of  a compound  dislocation,  it  is  aggravated  by  the 
severe  bruising  and  laceration  of  the  surrounding  structures.  Consequently 
extensive  inflammation  and  suppuration  with  sloughing  may  follow  the  injury. 

In  all  cases  it  is  better  not  to  make  any  attempt  to  close  the  wound  by  suture, 
as  this  would  only  interfere  with  the  drainage,  and  union  by  the  first  intention 
is  practicably  impossible.  Cleaning  the  Avound  and  dressing  it  must  be 
conducted  on  the  principles  laid  doAvn  in  the  chapter  on  wounds  of  joints 
(p.  492).  If  the  joint  be  a large  one,  the  line  of  practice  will  vary  according 
to  circumstances  other  than  the  mere  dislocation.  Thus,  if  it  be  in  the  upper 
extremity,  the  patient  being  healthy,  and  the  soft  parts  not  very  extensively 
contused  or  torn,  the  bones  may  be  replaced,  after  the  joint  has  been  properly 
cleaned  with  carbolic-acid-lotion  (1  in  20),  or  some  other  antiseptic  solution, 
and  may  then  be  dressed  by  one  of  the  antiseptic  methods  already  described. 
Dry  cold  may  be  applied  over  the  dressing  if  possible.  The  limb  must  be 
placed  on  a splint  to  ensure  rest  for  about  tivo  weeks,  after  which  if  all  goes  . 
well  passive  motion  may  be  commenced  with  care.  Should  suppuration  take 
place  passive  motion  would  only  ensure  the  destruction  of  the  joint ; the  limb  1 
must  then  be  firmly  fixed  on  a splint  with  the  hope  of  obtaining  ankylosis. 
If  there  be  fracture  conjoined  with  the  dislocation,  resection  should  be  piac-  ■ 
tised,  as  was  successfully  done  by  Hey  in  several  cases  of  injury  of  the  elbow 
of  this  description ; but  if  the  soft  parts  be  greatly  injured  as  well,  and  esp  - 
daily  if  the  blood-vessels  and  nerves  of  the  limb  have  suffered,  amputation 
must  be  performed.  In  the  lower  extremity,  amputation  is  more  frequently 
necessary  ; in  the  knee,  almost  invariably  so.  Sir  A.  Cooper  states  that  he 
knows  no  accident  that  more  imperatively  demands  amputation  thancompo  nd 
dislocation  of  this  joint.  Yet  there  are  exceptions  to  this  rule  ; thus  'Mute 
had  a case  of  compound  dislocation  of  the  knee-joint  111  a boy,  nine  7 
age,  at  the  Westminster  Hospital,  in  which  he  saved  the  limb  by  sawm 
the  condyles  of  the  femur  and  reducing  the  bone.  In  compound  d 
lions  of  the  ankle  and  the  astragalus,  an  attempt  should  generally  be  made  to 
save  the  limb,  in  the  way  that  will  be  more  specially  pointed  out 

come  to  treat  of  these  injuries.  • 

After  recovery  from  compound  dislocation,  the  joint  will  often  icmam 

permanently  stiffened ; hence  attention  to  position  during  the  treat,!  Ll  ] 
essentially  Squired.  In  many  cases,  however,  very  good  mot.o.ns  ul.nnatcly 
obtained,  though  the  stiffness  may  continue  lor  some Long  Bones 

increases  considerably  the  difficulty  of  re- 
duction. In  those  circumstances,  it  has  been  >^°mm“ded  do'tluTis  only  to 
fracture  first,  and  then  to  attempt  the  reduction.  But  to 
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defer  and  increase  the  difficulties.  At  least  seven  or  eight  weeks  must  elapse 
before  the  fracture  will  be  sufficiently  firmly  united  to  bear  the  requisite  trac- 
tion to  reduce  so  old  a dislocation  ; and  then  there  will  he  great  chance  of 
rupture  of  the  callus,  and  there  will  certainly  be  extreme  difficulty  in  the  re- 
duction. It  therefore  appears  to  me  much  safer,  under  all  circumstances,  to 
endeavour  to  reduce  the  dislocation  at  once,  and  afterwards  to  treat  the  fracture 
in  the  usual  way.  In  reducing  a dislocation  complicated  with  fracture  of  the 
shaft  of  the  displaced  bone,  the  fracture  must  first  he  put  up  very  firmly  indeed, 
with  wooden  splints  completely  encasing  the  limb.  The  patient  must  then  be 
put  fully  under  the  influence  of  chloroform,  which  is  of  the  most  essential 
service  in  these  cases  ; and,  when  the  muscles  are  completely  relaxed,  extension 
and  counter-extension  being  made  in  the  usual  way,  the  reduction  may  be 
effected.  The  extending  means  should  always  be  applied  upon  the  splints,  so 
that  there  may  be  no  dragging  upon  the  fracture.  In  this  way  I have  reduced, 
without  any  difficulty,  a dislocation  of  the  head  of  the  humerus  into  the  axilla, 
complicated  with  comminuted  fracture  of  the  shaft  of  the  bone,  in  a remark- 
ably muscular  man  to  whom  I was  called  by  Byam  ; and  about  the  same  time 
I had  under  my  care  at  the  Hospital  a case  of  dislocated  elbow,  with  fracture 
of  the  shaft  of  the  humerus,  that  was  reduced  with  ease  in  the  same  way. 
The  difficulty  in  reduction  is  necessarily  increased  by  the  proximity  of  the 
fracture  to  the  dislocated  joint,  and  when  the  epiphysis  is  broken  off  from  the 
shaft  and  dislocated,  the  difficulty  may  be  great ; but  it  is  not  insuperable.  Some 
years  since,  I assisted  H.  Smith  and  Dunn  in  the  reduction  of  a dislocation  of 
the  humerus  with  fracture  of  the  surgical  neck  of  the  bone,  the  displaced  head 
lying  to  the  inner  side  of  the  coracoid  process.  In  this  case  the  patient,  a 
young  man  who  had  sustained  the  injury  by  a fall  in  an  epileptic  fit,  was  put 
under  chloroform,  and  when  he  was  fully  anaesthetized  the  displaced  head  of 
the  bone  was  easily  replaced ; the  patient  recovering  with  an  excellent  and 
useful  arm.  After  the  bone  has  been  reduced,  the  fracture  should  be  treated 
in  the  ordinary  way. 

When  a Simple  Fracture  extends  into  the  Articular  End  of  the 

Bone,  as  in  some  dislocations  about  the  elbow  and  ankle,  there  is  no  material 
increase  in  the  danger  of  the  case  or  in  the  difficulty  of  its  management. 

In  Compound  Dislocation  with  Fracture  of  the  Articular  Ends, 

removal  of  splinters,  and  partial  resection  or  amputation,  will  be  required, 
according  to  the  seat  and  extent  of  injury. 

Spontaneous  Dislocations  may  occur  either  suddenly  or  gradually,  and 
may  arise  from  a variety  of  causes. 

Spontaneous  dislocation,  if  the  term  can  be  properly  applied  to  such  cases 
is  often  met  with  as  the  result  of  disease  of  the  articulation.  In  all  destructive 
inflammation  of  joints,  as  in  white  swelling  of  the  knee,  disease  of  the  hip-joint 
or  acute  arthritis  following  a wound,  the  ligaments  become  softened,  the  carti- 
lages are  destroyed,  and  the  bones  entering  into  the  articulation  altered  in 
shape  by  ulceration;  and  under  these  circumstances  the  articular  surfaces 
become  readily  displaced  under  the  influence  of  slight  muscular  action.  To 
f ,class  ' ';lkma,m  has  given  the  name  of  Dislocation  from  Destruction. 
inini.nff  rheumatl°  arthritis,  especially  of  the  smaller  joints,  and  in  the 
1 CC  I0I'S  m(k  with  in  locomotor  ataxy,  it  sometimes  happens  that  the 
TYTPHsnm  fU1  aCGS  are  gradually  forced  out  of  their  normal  relation  by  the 
0 osseous  out-growths,  springing  from  the  bones  close  to  the  margin 
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in  which  the  round  ligament  was  four  inches  in  length.  In  such  extreme 


of  the  cartilages.  These  arc  classed  by  Volkmann  as  Dislocations  from  Da 
formity.  In  another  form,  which  was  specially  studied  and  described  by  ' j 
Stanley,  the  affection  is  due  to  a paralytic  condition  of  the  muscles  surround- 
ing the  capsule.  In  these  paralytic  dislocations,  which  are  most  common  in 
the  hip  and  shoulder,  the  head  of  the  bone  slips  out  without  any  very  marked 
sign  of  disease  about  the  joint,  and  certainly  without  any  previous  destruction 
of  it.  In  another  class,  to  which  Volkmann  has  given  the  name  of  Disloca- 
tions from  Distension , the  capsule  is  stretched  and  weakened  by  effusion  of 
fluid  within  it.  These  are  occasionally  the  result  of  acute  suppuration  within 
the  joint,  the  capsule  becoming  softened  and  giving  way  at  its  weakest  point, 
and  the  head  of  the  hone  escaping  through  the  aperture.  In  these  circum- 
stances there  would  be  high  fever  and  intense  pain,  relieved  when  the  capsule 
gives  way.  In  other  cases  the  fluid  that  distends  the  joint  is  serous  iu  cha- 
racter ; these  may  be  acute,  but  are  more  commonly  chronic.  The  ligaments 
then  become  gradually  stretched  till  they  are  no  longer  capable  of  maintaining 
the  articular  "surfaces  in  position.  Thus  Stanley  records  a case  in  which  the 
capsule  of  the  hip  was  found  to  be  five  inches  in  length,  and  Hutton  another 


cases  as  these,  the  dislocation  may  take  place  within  the  capsule.  The  symp- 
toms usually  noted  have  been  obscure  rheumatic  or  neuralgic  pains,  lasting  for 
some  time,  in  the  joint  previous  to  dislocation.  It  may,  however,  occur  sud- 
denly, without  any  pain,  the  deformity  of  the  limb  first  attracting  attention. 
The  affection  is  almost  confined  to  the  hip,  but  other  joints  may  be  affected, 
and  sometimes  more  than  one.  Thus,  some  time  ago  there  was  a case  m Uni- 
versity College  Hospital,  in  which  both  shoulders  and  hips  were  dislocated 

simultaneously.  . . . . 

Lastly,  there  is  a variety  known  as  recurrent  dislocations,  m which  the  joint, 
having  been  dislocated  and  reduced,  the  muscular  and  ligamentous  structures 
have  become  so  weakened  that  ever  afterwards  it  slips  out  of  place  on  the 
application  of  slight  force,  or  at  will  on  the  patient  tin-owing  the  muscles  of 
the  limb  into  action.  These  are  most  common  in  the  shoulder.  They  may  be 
due  to  incomplete  repair  of  the  capsule,  or  to  fracture  with  displacement  ot 
the  edge  of  the  glenoid  cavity  in  the  shoulder,  or  acetabulum  in  the  lnp. 
Joessel  has  described  a case  in  which  after  death  the  cause  was  found  to  be 
rupture  of  the  supraspinatus  and  infraspinatus  muscles,  which  had  become 
retracted  under  the  acromion  without  forming  new  adhesions  to  the  head. 

The  Treatment  of  these  cases  is  not  very  satisfactory.  Reduction  111  many 
cannot  be  accomplished  ; while  in  others  it  may  be  effected  readily  enough,  but 
the  bone  cannot  be  fixed  in  the  joint.  In  a case  of  spontaneous  dislocation  ot 
the  hip,  without  any  apparent  disease  of  the  joint,  occurring  111  a youn 
woman,  I readily  effected  reduction  by  the  pulleys,  three  weeks  after  the 
occurrence  of  the  displacement.  The  limb  was  then  fixed  with  the  h - 
splint,  and  maintained  at  a proper  length  for  two  or  three  weeks;  when  m 
consequence  of  a severe  bronchitic  attack,  it  became  necessary  to  unu 
aTawSus,  and  the  displacement  speedily  returned.  Whilst  convalescen 
from  this  attack,  the  patient  fell  and  fractured  the  displaced  femur  m i is  upper 
third  thus  rendering  it  impossible  to  replace  the  bone.  In  aim  < 
of  spontaneous  dislocation  of  the  knee,  occurring  in  the  same  painless ^manner, 
thn  inint  could  not  he  replaced,  and  permanent  deformity  w as  left.  Alter 
reduction  cases,  I splint  or  a starched  bandage  should  be  worn  for  a 
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considerable  length  of  time,  so  as  to  give  the  ligaments  of  the  joint  a chance 
of  recovery.  If  there  be  a rheumatic  tendency,  it  should  be  removed  by 
suitable  treatment ; and  if  there  be  a paralytic  condition  ot  the  muscles, 
electricity  and  cold  douches  with  friction  may  be  advantageously  employed. 

Congenital  Dislocations  are  occasionally  met  with  in  the  hip,  shoulder, 
wrist,  and  jaw,  and  have  of  late  years  attracted  the  attention  of  Surgeons 
through  the  labours  of  Guerin,  Smith,  Chelius,  Robert,  and  others.  These 
dislocations  are  allied  in  cause  and  nature  with  other  congenital  defor- 
mities of  the  limbs,  such  as  club-foot,  &c.  In  them  there  is  usually  found 
arrested  or  imperfect  development  of  some  portions  of  the  osseous  articular 
apparatus.  Whether  this  is  original,  thus  causing  the  displacement  of  the  bones, 
or  consecutive  upon  disuse,  occasioned  by  spasmodic  action  of  one  set  of 
muscles  or  by  paralysis  of  another,  dependent  on  some  irritation  in  the  nervous 
centres,  is  scarcely  worth  inquiring  here.  In  some  cases  it  would  appear  as  if 
faulty  position  of  the  foetus  in  utero,  or  undue  violence  during  birth,  may  have 
occasioned  the  displacement.  These  dislocations  are  probably  incurable,  as 
there  is  always  congenital  defect  of  structure  in  the  articular  ends  of  the  bones, 
or  of  the  socket  into  which  they  are  received. 

There  is  a peculiar  form  of  dislocation  which  I have  once,  and  only  once, 
met  with  in  a child,  otherwise  perfectly  healthy,  12  years  of  age,  and  which 
had  some  resemblance  to  the  congenital  form.  It  was  a dislocation  of  the 
head  of  the  radius  backwards,  in  consequence  of  want  of  development  of  the 
lower  third  of  the  ulna.  In  this  case  the  radius  was  nearly  two  inches  longer 
than  the  ulna.  The  want  of  development  in  the  latter  bone  prevented  the 
proper  growth  of  the  forearm ; and  the  radius  consequently,  after  having 
become  slightly  curved,  became  slowly,  but  completely,  dislocated  at  its  humeral 
end.  All  the  movements  of  the  bone,  however,  were  perfect. 
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DISLOCATIONS  OF  THE  LOWER  JAW. 

Dislocations  of  the  Dower  Jaw  are  not  common  accidents.  They  occur 
more  frequently  in  women  than  in  men,  and  have  been  but  very  seldom  met 
with  at  either  extreme  of  life  ; but  Nelaton  and  Malgaigne  relate  cases  occurring 
in  edentulous  subjects  of  G8  and  72  years  of  age,  and  Sir  A.  Cooper  has  seen 
the  accident  in  a child,  occasioned  by  another  boy  thrusting  au  apple  into  its 
mouth.  These  dislocations  are  most  frequently  occasioned  by  forcible  action 
of  the  depressor  muscles  of  the  jaw— by  opening  the  mouth  too  widely,  as  in 
fits  of  laughing,  of  gaping,  or  in  attempting  to  take  too  large  a bite.  Occa- 
sionally this  accident  has  resulted  from  blows  or  kicks  upon  the  chin  when  the 
mouth  is  open,  or  from  the  violent  strain  upon  the  part  in  tooth-drawing,  or 
rather  in  digging  out  stumps  with  an  elevator.  The  mechanism  of  the  dis- 
location is  simple.  When  the  mouth  is  opened,  the  interarticular  fibro- 
cartilage  with  the  condyle  glides  forwards  on  to  the  articular  eminence  . if  this 
movement  be  continued  too  far,  and  the  external  pterygoid  muscle  contract 
forcibly  at  the  same  time,  the  condyle  slips  forward  over  the  articular  eminence 
into  the  zygomatic  fossa,  the  axis  of  the  ramus  being  directed  obliquely  back- 
wards, and  the  dislocation  being  thus  complete.  In  this  way  both  condyles 
may  be  displaced,  or  only  one.  Maisonneuve  and  Otto  Weber,  by  producing 
dislocation  on  the  dead  body,  have  found  that  the  condyle  lies  in  front  of  the 
root  of  the  zygoma.  The  coronoid  process  rarely  reaches  the  malar  bone,  but 
usually  lies  below  it,  being  completely  surrounded  by  the  tendon  of  the  temporal 
muscle.  From  original  observation,  C.  Heath  confirms  this  view  of  the  position 
of  the  coronoid  process.  The  interarticular  fibro-cartilage  is  attached  to  the 
condyle,  and  follows  its  movements.  The  capsular  ligament  is  stretched,  but 
not  ruptured  : the  external  lateral  ligament  is  tense,  and  passes  from  behind 
forward  instead  of  from  before  backward  : the  internal  lateral  and  stylo- 
maxillary ligaments  also  undergo  stretching,  which  is  increased  by  raising  the 
chin.  The  temporal  muscles  are  stretched  according  to  Maisonneuve,  or  partly 

torn  according  to  Weber.  , , 

When  the  dislocation  is  Bilateral,  as  most  frequently  happens,  both  condyles 
being  displaced  from  the  glenoid  cavities,  the  signs  are  as  follows.  The  incisor 
teeth  of  the  lower  jaw  are  separated  from  those  of  the  upper  by  a market 
interval,  varying  from  half  an  inch  to  an  inch  and  a half,  and  the  mouth  is 
kent  more  or  less  widely  open.  Deglutition  and  speech  are  impairei , t ic 
labial  consonants  not  being  pronounced  ; there  is  dribbling  of  the  sa ^niow 
the  lower  lip  ; the  chin  is  lengthened,  and  the  lower  line  of  teeth  ai  . 
about  half  an  inch  beyond  those  of  the  upper  jaw  ;the  cheeks  are  flattened, 

and  there  is  a depression  in  front  of  the  meatus  auditorms  exteim  ... 
is  also  an  oblong  prominence  in  the  temporal  fossa  between  the  eye  an 
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ear.  If  the  dislocation  be  left  unreduced,  the  patient  slowly  regains  some 
power  of  movement  over  the  jaw  ; he  gradually  approximates  the  lips,  and, 
after  a length  of  time,  may  even  be  enabled  to  bring  the  lines  of  teeth  into 
apposition,  especially  posteriorly. 

In  the  Unilateral  dislocation,  where  one  condyle  only  is  displaced,  the  axis 
of  the  lower  jaw  is  directed  towards  the  side  opposite  to  that  on  which  the  dis- 
placement exists  ; and  the  general  signs  are  the  same,  but  in  a less  marked 
degree,  as  those  which  are  met  with  when  both  sides  are  dislocated.  The 
hollow  before  the  meatus  on  the  injured  side  is,  however,  well  marked,  and 
serves  to  point  out  the  seat  and  nature  of  the  displacement,  the  diagnosis  of 
which  is  not  always  readily  made  ; indeed,  E.  W.  Smith  states  that  he  has  seen 
attempts  at  reduction  applied  to  the  uninjured  side. 

Sir  A.  Cooper  has  described  a Subluxation  of  the  jaw,  most  frequently  met 
with  in  young  and  delicate  women,  in  which,  in  consequence  of  the  relaxation 
of  the  ligaments,  the  head  of  the  bone  appears  to  slip  forwards  upon  the 
eminentia  articularis,  whenever  the  mouth  is  opened  at  all  widely,  as  in 
gaping,  laughing,  &c.  It  may  usually  be  ascertained  by  telling  the  patient  to 
put  out  the  tongue.  The  bone  hitches,  as  it  were,  and  prevents  the  mouth 
from  being  shut  at  once.  Most  commonly,  the  natural  efforts  of  the  patient 
are  sufficient  to  return  the  head  of  the  bone  into  the  glenoid  cavity  with  a 
cracking  noise  or  even  a loud  snap. 

The  Reduction  of  a dislocated  jaw  is  easily  effected  ; it  being  necessary  only 


Fig.  264.— Reduction  of  Dislocated  Jaw. 


to  push  the  angle  of  the  bone  downwards  and  backwards,  and  at  the  same 
time  to  raise  the  chin ; by  so  doing  the  attachment  of  the  temporal  muscle  to 
the  coronoid  process  acts  as  a fulcrum,  aud  the  condyle  is  brought  slightly 
downwards  so  as  to  be  disengaged  from  the  articular  eminence,  when  the 
external  pterygoid  muscles  will  at  once  draw  it  into  its  proper  position.  The 
reduction  is  best  effected  by  the  Surgeon,  standing  before  the  patient,  placing 
thumbs>  wel1  protected  by  a thick  napkin,  or  a few  turns  of  a narrow 
• k ie  molai  teeth  on  each  side,  and  then  depressing  the  angle  of  the 

‘snvonT ^1C  same  ^me  that  he  raises  the  chin  by  means  of  his  fingers 
intoh/’f  and  Placed  underneath  it  (Pig.  264).  The  bone  is  then  returned 
unlcRCi  r.?  v<lC?  S°  forcible  a snaP  that  the  thumbs  may  be  severely  bitten 
lnvnlotl  ' h°  De «.  a v6n’  0r  they  be  well  protected.  When  one  condyle  only  is 
Atv' , > ie.e  ts  at  reduction  should  be  applied  to  the  injured  side  only. 

vol  j,C(  uc  10n’  the  four-tailed  bandage  should  be  applied,  as  in  cases  of 
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fracture  of  the  jaw  ; and  for  several  days  the  patient  must  not  be  allowed  to 
talk  or  to  eat  any  solid  food,  lest  the  displacement  return,  which  it  always 
has  a great  tendency  to  do.  Very  old  dislocations  of  this  bone  may  be 


lias  a great  tendency  w uu.  v *7  , , * 

reduced  by  the  process  just  now  described.  Thus,  Stromeyer  replaced  one  at 
the  end  of  thirty-five,  Donovan  one  at  the  end  of  ninety-eight  days,  and 

Pollock  one  at  the  end  of  four  months. 

In  the  cases  of  subluxation,  attention  should  be  paid  to  the  state  ol  the 
o-encral  health.  Tonics,  more  particularly  iron,  should  be  administered  ; good 
diet,  the  cold  bath,  and  open-air  exercise  enjoined.  If,  as  frequently  happens, 
there  be  some  tenderness  about  the  temporo-maxillary  articulation,  a series  of 
small  blisters  may  be  applied  over  it.  It  is  of  great  importance  to  prevent  the 
habit  of  recurrence  of  the  dislocation.  This  may  usually  most  conveniently  be 
done  by  letting  the  patient  wear  a small  silk  cap  fitted  to  the  chin  and  attached 
by  four  elastic  bands  on  the  top  of  and  behind  the  head,  as  m the  case  of  a 

fractured  jaw.  „ _ „„ 

Congenital  Dislocation  of  one  Condyle  of  the  Dower  Jaw  .sale- 

markable  and  rare  condition,  for  an  acquaintance  with  which  ne  arc  clnejj 
indebted  to  E.  W.  Smith.  In  this  condition  there  is  a singulai  distoition  of 
countenance.  The  osseous  and  muscular  structures  on  the  dislocatedjde  are 
atrophied,  and  the  teeth  of  the  upper  jaw  project  beyond  those  >f ^the  lower, 
contrary  to  what  occurs  in  the  accidental  dislocation  : the  mouth _caa l be mlosj! 
speech  is  perfect,  and  there  is  no  dribbling  of  saliva.  Congenital  dislocation 
of  both  condyles  has  not  yet  been  observed. 


DISLOCATIONS  OP  THE  UPPER  LIMB. 

Dislocations  of  the  Clavicle.— When  we  look  at  the  flat  character  of  : 
the  sterno-elavicular  articulation  and  the  very  small  and  shallow  surface  on  the 
ncmmiou  noon  which  the  outer  end  of  the  clavicle  is  received,  and  reflect  on 
the  violence  to  which  the  shoulder  is  frequently  subjected,  we  might  at  first 
infagin^that  dislocations  of  £«£? “^gthTl^ 

received  in  a line  that  corresponds  to  its  axis,  thus  causing  : | 

bZn  rather  than  luxated.  The  mobility  of  tlC  • 

tendency  to  tie  hone  would 

thrown  off  the  small  flat  articular  surface  of  tto  acrormom  ^ 

8ho“u^  **“ 

line,  at  the  same  time  that  the  scapula  is  fixed  dislocated,  and 

Either  the  sternal  or  the  acromial  end  of  the  chi'  iclc  may  oc  u 

the  simultaneous  displacement  of  both  ends in  a direction 
laclaranls,  or  boards,  being  thrown  before,  behind,  abo 
“c  dislocation  Toward,,  the  end  of  the  bone  can  be  fe.t  in  its  no" 
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position,  upon  the  upper  part  of  the  sternum  and  a little  below  the  natural 
level.  The  point  of  the  shoulder  is  approximated  to  the  mesial  line,  and  the 
depressions  above  and  below  the  clavicle  are  strongly  defined.  It  is  occasioned 
by  blows  upon  the  shoulder,  by  bending  this  part  forcibly  backwards,  or  by 
violence  applied  to  the  elbow  whilst  the  arm  is  raised  from  the  side.  In  some 
cases  it  occurs  spontaneously,  as  a secondary  consequence  of  lateral  curvature 
or  rotation  of  the  upper  dorsal  vertebrae. 

This  dislocation,  which  is  amongst  the  most  frequent  to  which  the  clavicle 
is  subject,  may  readily  be  reduced  by  pulling  the  shoulder  outwards  and 
backwards,  while  the  elbow  is  brought  in  front  of  the  mid-lateral  line.  The 
principal  difficulty  in  the  treatment  consists  in  preventing  the  return  of  the 
displacement,  owing  to  the  shallowness  of  the  articular  surface  upon  which  the 
clavicle  lodges.  With  this  view  a pad  and  a figure-of-8  bandage  must  be 
firmly  applied  upon  the  displaced  end  of  the  bone,  as  in  cases  of  fracture  ; but 
in  dislocation  the  elbow  should  be  more  advanced  than  in  fracture,  and  the 
hand  brought  over  the  front  of  the  chest  towards  the  opposite  shoulder. 

The  dislocation  Upwards  is  extremely  rare.  In  1879  there  were  only 
eight  cases  on  record.  It  has  been 
well  described  by  E.  W.  Smith. 

In  it  the  shoulder  falls  in,  the 
sternal  end  of  the  clavicle  forms 
a prominent  tumour  in  front  of 
the  trachea,  the  sterno-mastoid 
muscle  has  an  arched  outline, 
and  the  axis  of  the  bone  is  di- 
rected upwards,  forwards,  and  in- 
wards, so  that  the  interval  between 
the  clavicle  and  the  first  rib  is 
very  considerable.  The  trachea 
and  oesophagus  are  compressed 
when  the  patient  sits  up  or  leans 
forwards.  Smith  found  on  dis- 
section that  the  head  of  the  bone 
lay  above  the  sternum,  and 
rested  on  the  sterno-hyoid  muscle  and  trachea,  the  ligaments  of  the  joint 
being  tom  through,  as  was  also  the  costo-clavicular  ligament  (Fig.  265). 
He  observes  that  the  reason  of  its  rarity  is  that  it  can  be  produced 
only  by  force  acting  on  the  shoulder  in  a very  unusual  direction,  viz., 
downwards,  inwards,  and  probably  backwards.  The  Treatment  consists  in 
placing  a pad  in  the  axilla,  elevating  the  elbow,  and  bringing  it  well  to  the 

side.  But  I doubt  if  the  bone,  though  replaced,  can  be  maintained  in  a good 
position.  & 

The  dislocation  Backwards  is  not  of  common  occurrence : though,  accord- 
ing to  Nelaton,  there  are  at  least  ten  or  a dozen  cases  on  record.  This  luxation 
appears  generally  to  have  resulted  from  the  point  of  the  shoulder  being  driven 
upwards  or  from  the  hand  being  violently  drawn  forwards.  It  has  also  been 
ODserved  to  result  from  the  direct  pressure  of  the  clavicle  backwards,  as  by  the 

wnvl  ,a.!lorsLe-  In  one  case  my  care,  the  clavicle  was  dislocated  back- 
fL  i.a,  1 J*  8 crnaJ  end  by  the  wheel  of  a cab  passing  across  the  bone,  and 
11  ec  y pressing  it  backwards,  fracturing  at  the  same  time  the  second 

t t 2 


Fig.  265.— Position  of  Clavicle  in  Dislocation  of  Sternal 
End  Upwards.  (Smith.) 
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rib,  and  separating  the  first  from  its  cartilage,  which  was  attached  to  the 
clavicle  by  the  unruptured  costo-clavicular  ligament;  the  traction  of  the 
dislocated  clavicle  on  the  cartilage  by  means  of  the  ligament,  had  probably 
determined  the  separation  of  the  cartilage  from  its  rib.  It  lias  occurred  also 
as  a secondary  consequence  of  curvature  of  the  spine. 

The  Signs  are  those  that  usually  attend  a dislocation  of  the  sternal  end  of 
the  clavicle— shortening  of  the  shoulder,  and  deformity  about  the  upper  part 
of  the  sternum  ; but,  besides  these,  a special  train  of  symptoms  is  occasioned, 
by  the  pressure  of  the  displaced  bone  upon  the  trachea,  oesophagus,  and  vessels 
of  the  neck.  Difficulty  in  breathing  and  swallowing,  with  congestion  of  the 
head  giving  rise  even  to  a semicomatose  state,  may  be  produced  to  such  an 
extent  as  to  require  removal  of  the  end  of  the  bone,  as  happened  in  a case  of 
gradual  dislocation  from  deformity  of  the  spine  related  by  Sir  A.  Cooper,  in 
which  the  Surgeon  was  obliged  to  saw  off  the  dislocated  end.  In  some  cases, 
the  end  of  the  bone  is  thrown  upwards  as  well  as  backwards ; in  others,  it 
takes  rather  a downward  direction.  In  one  case  only  that  described  in 
the  preceding  paragraph — have  I had  an  opportunity  of  examining,  after 
death,  the  condition  of  the  limb  in  dislocation  backwards  of  the  sternal 
end  of  the  clavicle.  In  this  case,  all  the  ligamentous  structures  around 
the  end  of  the  bone  were  torn  through,  with  the  exception  of  the  costo-cla- 
vicular ligament,  which  had  preserved  its  attachments  unbroken,  and  had 
carried  away  the  cartilage  of  the  first  rib  hi  the  direction  of  the  displaced 

In  the  Treatment  of  this  dislocation,  it  is  easy  to  effect  the  reduction  of  the 
bone  by  making  a fulcrum  of  the  fist  in  the  axilla,  and  then  bringing  the  elbow 
well  to  the  side,  at  the  same  time  that  an  assistant  puts  his  knee  between  the 
patient’s  shoulders  and  pulls  them  back  ; but  it  is  difficult  to  retain  the 
bone  in  proper  position.  To  fulfil  this  object,  the  figure-of-8  bandage 
ticrhtly  applied  to  the  points  of  the  shoulders,  and  crossed  over  a large 
pad  placed  in  the  middle  of  the  back,  will  give  the  most  efficient  support 
to  the  part,  the  elbow  being  at  the  same  time  well  fixed  to  the  side  an 

drawn  back.  , 

2.  The  dislocations  of  the  Outer  End  of  the  Clavicle,  or  more  correctly, 

the  dislocations  of  the  Acromion  from  the  clavicle,  are  more  commonly  met 
with  than  those  just  described.  The  most  frequent  accident  of  this  description 
is  that  in  which  the  bone  is  thrown  upon  the  Upper  Surface  of  t e 
Acromion,  or  upon  the  Anterior  Part  of  the  Spine  of  the  Scapu  a. 
is  usually  caused  by  violent  falls  upon  the  shoulder,  and  is  not  an  uncommon 
accident  at  football.  In  several  cases  of  this  accident  which  have  presented 
themselves  at  University  College  Hospital,  there  has  been  no  difficti  t\  v ia 
ever  in  the  diagnosis.  The  prominence  formed  by  the  displaced  bone  upo 
the  upper  surface  of  the  acromion,  the  narrowing  of  the  distance  mm  \ 
mesial  line  to  the  point  of  the  shoulder,  to  the  extent  of  from  an  inch  to  an 
inch  and  a half,  the  facility  of  the  reduction  of  the  dislocation,  and  the  prom 
nence  of  the  clavicular  portion  of  the  trapezius  muscle,  indicate  the  na  urc 
tbo  accident  (Fig.  266).  The  Treatment  of  this  injury  is  by  no  means  satis- 
factory Reduction  may  easily  be  effected  by  raising  the  shoulder,  < lanmg 
b^kvm'ds,  and  carrying  it  outwards  by  placing  a or  tile  hwid  in 
and  bringing  the  elbow  well  to  the  side.  But,  notwithstanding  the  . 
reduction,  there  is  in  many  cases  a great  and,  indeed,  an  unconquera  c 
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Fig.  2(36. — Dislocation  of  the 
Clavicle  on  the  Acromion. 


deucy  to  the  return  of  the  displacement.  This  is  owing  partly  to  the  shallow- 
ness of  the  articular  surface  of  the  acromion,  partly  to  the  tension  of  the 
trapezius,  by  which  the  acromial  end  of  the  bone  is  drawn  upwards  and  out- 
wards, and  in  a great  degree  to  the  mobility  of  the  shoulder.  In  every  move- 
ment of  the  body  or  neck  there  will  be  found  to  be  a tendency  to  rising 
upwards  of  the  end  of  the  dislocated  bone,  and  in  the  majority  of  cases  this 
will  be  insurmountable  by  any  mechanical  means  that  can  be  employed.  It  is 
best  limited,  if  not  obviated,  by  a pad  and  gutta-percha  plate  laid  on  the 
projecting  clavicle,  and  strapped  tightly  down  by  a 
band  passing  parallel  to  the  arm  and  under  the  flexed 
fore-arm,  this  being  retained  in  position  by  being  at- 
tached to  a strap  passed  round  the  opposite  axilla. 

If  the  displacement  continue  to  be  irremediable,  a 
very  useful  arm  will  still  be  left,  only  somewhat  limited 
in  its  upward  movements. 

The  outer  end  of  the  clavicle  has  been  dislocated 
under  the  Acromion  by  the  application  of  direct 
violence  to  the  end  of  the  bone.  This  form  of  displace- 
ment is  very  rare  ; several  instances  have,  however, 
been  mentioned  in  the  journals.  The  diagnosis  is 
easy,  simple  digital  examination  pointing  out  the 
nature  of  the  accident ; and  the  treatment  must  be 
conducted  in  the  same  way  as  that  of  fractured 
clavicle. 

The  acromial  end  of  the  clavicle  has  been  known  to  be  displaced  under- 
neath the  Coracoid  Process.  Here,  also,  simple  examination  and  the 
clavicular  bandage  suffice  for  diagnosis  and  treatment. 

The  only  instances  of  Simultaneous  Dislocation  of  both  ends  of  the 
Clavicle  with  which  I am  acquainted  have  been  reported  by  Richerand  and 
Morel  Lavallee. 

Dislocation  of  the  Scapula.— Under  this  name  has  been  described  a 
very  remarkable  kind  of  displacement  of  the  Lower  Angle  and  Dorsal  Border 
ot  the  scapula  which  is  occasionally  met  with,  in  consequence  of  which  it  pro- 
jects at  a considerable  angle  from  the  trunk,  giving  a winged  appearance  to 
the  back  This  displacement  has  been  attributed  to  the  bone  slipping  away 
from  under  the  latissimus  dorsi  muscle  ; but  it  is  probable  that  in  the  majority 
of  cases  at  ieast,  it  has  been  really  due  to  paralysis  of  the  serratus  magnus. 
Jacob  attributed  this  to  a morbid  condition  of  the  muscle  itself,  but  Nelaton 
gaids  it  as  due  to  paralysis  of  the  long  thoracic  nerve.  Paralysis  of  the 

1 it  pr°jfCfci0n  °f  the  scaPula  is  mosfc  marked  when 
the  aim  s put  forwards  at  right  angles  to  the  trunk  ; if  both  arms  are  put  in 

tonvS  r ? ;ViU  >,  f0'“d  ,tl,at  the  f**  the  Inform 

Wn“  wJh,°“  !,°  T ",  T thlm  tlle  other’  the  seapulm  movement 

in  raisimr  11  0 ht  para!rc!  81?e  ; m SOme  cases  there  has  been  difficulty 
the  affected  In'"  'U  t t'Ti  ’.  cxPansion  °f  Die  chest  is  less  perfect  on 

of  the  mnsel  G’  aUt  J ,,1C  PaDenb  18  thin  it  can  be  seen  that  the  digitations 
(I.V  Ponro  -C  t!  ° , Gej)  ^r  niarked.  In  a case  of  this  kind  recorded  by 
plexus  the  rot'll  1'  T 1 fc^°  Pala^s's  followed  chronic  neuritis  of  the  brachial 
treatment  r 1 ° 1 straill>  the  patient  gradually  recovered  under  electrical 

ia\  e seen  some  benefit  derived  in  such  cases  from  the  cndermic 
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application  of  strychnine  on  a blistered  surface,  and  afterwards  from  support 
by  means  of  a properly  constructed  apparatus. 

Dislocations  of  the  Shoulder-joint  occur  far  more  frequently  than  those 
of  any  other  articulation.  Their  pathology  and  treatment  have  been  so  clearly 
elucidated  by  Sir  A.  Cooper,  that  there  is  little  left  for  subsequent  writers  hut 
to  follow  the  descriptions  given  by  that  great  Surgeon  ; though  several  of  the 
modern  French  Surgeons,  especially  Velpeau,  Malgaigne,  and  Goyraud,  have 
thrown  some  new  light  on  the  subject.  The  reason  of  the  frequency  of  these 
dislocations  is  to  be  found  in  the  shallowness  of  the  glenoid  cavity,  the  large 
size  and  rounded  shape  of  the  head  of  the  humerus,  and  the  weakness  of  the 
ligaments  ; but,  above  all,  in  the  extent  and  force  of  the  movements  to  which 
the  joint  is  subjected.  These  displacements  indeed  would  be  much  more  fre- 
quent than  they  even  are,  were  it  not  for  the  protection  afforded  to  the  joint  by 
the  osseous  and  ligamentous  arch  formed  by  the  coracoid  process  and  acromion 
with  their  ligaments,  the  great  strength  of  the  capsular  muscles  and  then  close 
connection  with  the  joint,  and  the  support  given  by  the  tension  of  the  long 
head  of  the  biceps ; but  the  principal  obstacle  to  dislocation  is  the  mobility  of 
the  scapula,  enabling  all  movements  communicated  to  the  hand  and  arm  to 
react  upon  that  bone. 

The  Signs  of  dislocation  of  the  shoulder- joint  are  sufficiently  obvious,  vary- 


Fig. 


37. — Subcoracoid. 


DISLOCATIONS  OF  THE  HEAD  OF  THE  HUMERUS. 

Fi"-.  26S. — Subclavicular.  Fig.  269. — Subsiiinous. 


Fig.  270.— Subglenoid. 


ing,  however,  according  to  the  nature  of  the  injury.  In  all  cases  there  are 
seven  common  signs,  viz.  : — 1,  a flattening  of  the  shoulder  ; 2,  a he  o\v  ulu  cr 
the  acromion  ; 3,  an  apparent  projection  of  this  process,  with  hollow  tension 
of  the  deltoid  ; 4,  the  presence  of  the  head  of  the  bone  in  an  abnormal  situa- 
tion ; 5,  rigidity  ; G,  inability  to  place  the  hand  on  the  opposite  shoulder  v n e 
the  elbow  is  made  to  touch  the  front  of  the  chest ; and  7,  pain  about  t le 


The  shoulder-joint  is  susceptible  of  four  dislocations.  Of  these,  according 
to  Sir  A.  Cooper,  three  are  complete,  and  the  fourth  partial.  I th'n  '> 
ever,  that  on  examination  it  will  he  found  that  the . so-called l pa, rlml dAaW 
is  in  reality  a complete  one.  The  directions  in  which  the  head  of  the  humeras 
may  be  thrown  are— 1,  inwards  and  slightly  downwards  beneath  t lie  cc>ia<» 
proyoess-S.,tom«,a  (Fig.  267) , 2,  forwards  and  benrnth  th 

viol c-Sutelammlar  (Fig.  268) ; 8,  backwards  and  „ Sr* 

of  the  scapula-SKtejtmotts  (Fig.  269)  j 4,  downwards  and  shghtly  mum 
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under  the  glenoid  cavity -Subglenoid  (Fig.  270).  Thus  three  dislocations  are 
more  or  less  inwards,  one  only  being  backwards  or  inwaids. 

1.  Subcoracoid  Dislocation— In  the  case  of  incomplete  dislocation  reported 
by  Sir  A.  Cooper,  the  head  of  the  bone  was  found  to  be  thrown  out  of  the 
glenoid  cavity,  lying  under  the  coracoid  process  upon  the  anterior  part  of  the 
neck  of  the  scapula  (Fig.  2G7)  ; the  capsular  muscles  were  not  torn,  but  the 
long  head  of  the  biceps  had  been  ruptured.  The  description  given  by  Sir  A. 
Cooper,  and  the  illustrative  plate  in  his  work  on  Dislocations , appear  to 
point  to  a form  of  injury  of  the  shoulder- joint  which  has  been  specially 
described  by  the  French  surgeons  as  a variety  of  the  dislocation  downwards  ; 
that  form  of  displacement,  indeed,  which  by  Boyer  has  been  described  as  the 
dislocation  “ inwards,”  by  Malgaigne  as  the  “ subcoracoid  ” luxation,  and  by 
Yelpeau  as  the  “ subscapular  ” dislocation  ; in  which  the  head  of  the  hmnerus 
is  placed  in  front  of  the  neck  of  the  scapula,  and  underneath  the  subscapular 
muscle.  In  this  dislocation  the  head  of  the  bone,  instead  of  being  thrown,  as 
in  the  subglenoid,  downwards  and  slightly  inwards,  is  thrown  inwards  either 
directly  or  slightly  downwards  as  well.  Why  Sir  A.  Cooper  described  this  as 
a partial  dislocation,  I do  not  understand  ; for  not  only  was  there  rupture  of 
the  capsule  and  of  the  long  tendon  of  the  biceps,  but  the  woodcut  at  page  401 
of  the  last  edition  of  his  work  shows  clearly  that  the  head  of  the  bone  had 
formed  a new  articular  cavity  for  itself  in  the  subscapular  fossa,  being  appa- 
rently completely  thrown  out  of  the  glenoid  cavity. 

There  is  here  less  deformity  than  in  the  other  luxations,  the  acromion  not 
forming  so  distinct  a projection  (Fig.  271).  The 
limb  is  usually  somewhat  lengthened,  but  at  times  is 
actually  shortened,  the  elbow  being  generally  carried 
backwards  and  always  slightly  away  from  the  side  ; 
the  head  of  the  bone  is  placed  deeply  in  the  upper 
and  inner  part  of  the  axilla,  and  cannot  always  be 
very  distinctly  felt,  owing  to  its  being  thickly  covered 
with  soft  parts,  by  the  coraco-brachialis  as  well  as 
by  the  pectorals  ; rotation  of  the  arm  and  elevation 
of  the  elbow  being  usually  required  in  order  that  it 
may  be  detected.  There  may  be  pain  from  the  pressure 
of  the  head  of  the  bone  on  the  nerves  or  from  stretching- 
and  if  the  vein  be  pressed  an  oedema  of  the  whole 
limb  will  occur. 

2.  In  the  dislocation  Forwards,  or  the  Subcla- 

vicnlar  (Fig.  268),  the  head  of  the  bone  is  thrown 
on  the  inner  side  of  the  coracoid  process,  lying  upon 
the  second  and  third  ribs  under  the  pectoral  muscles, 
and  immediately  below  the  clavicle.  This  dislocation  is  merely  an  increased 
degree  of  the  preceding  one,  the  head  of  the  bone,  which  at  first  lies  under  the 
coracoid  process,  being  readily  drawn  inwards,  so  as  to  be  placed  to  the  inner  side 
°, , ® piocess  under  the  clavicle.  In  these  cases  the  capsular  muscles  are  much 

s ie  c e 01  torn.  In  a case  recorded  by  Curling,  the  infraspinatus  and  sub- 

capu  ans  muscles  were  torn  away  from  the  tuberosities  of  the  humerus,  and 

e cics  minor  partially  lacerated  ; the  capsule  being  completely  separated 
iom  e neck  of  the  bone,  which  pressed  forcibly  upon  the  axillary  vessels 
l\cs.  In  three  cases  which  I have  had  an  opportunity  of 


Fig.  271.— Subcoracoid  Disloca- 
tion of  Humerus. 
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and  examining  after  death,  the  great  tuberosity  was  torn  away  from  the  head  of 
the  bone,  with  much  laceration  of  the  capsule  and  extensive  extravasation, 
but  the  external  rotator  muscles  were  not  ruptured  in  two  instances  ; whilst 
in  the  third  the  supraspinatus,  the  infraspinatus,  and  the  teres  minor,  were 
all  torn  across  near  the  insertions  into  the  humerus.  In  fact,  in  these 
cases  it  appears  to  be  a question  of  strength  between  muscle  and  bone  ; 
either  the  muscles  are  torn  across,  or  the  great  tuberosity,  into  which  they  are 
inserted,  is  torn  away  from  the  shaft  of  the  bone,  leaving  its  attached  muscles 
unruptured. 

In  this  dislocation,  the  head  of  the  humerus  can  be  felt  and  seen  under  the 
pectoral  muscles  beneath  the  clavicle  ; the  arm  is  shortened,  the  axis  of  the 
limb  being  directed  towards  its  head,  and  the  elbow  is  a good  deal  separated 
from  the  side  and  thrown  back. 

3.  In  the  dislocation  Backwards,  or  the  Subspinous  (Figs.  272,  273), 
the  head  of  the  humerus  lies  behind  the  glenoid  cavity,  and  below  the  spine 


Fife.  272.  — Dislocation  of  tlie  right 
Humerus  backwards.  (Front  View.) 


Fig.  273.  — Dislocation  of  the  right 
Humerus  backwards.  (Back  View.) 


of  the  scapula,  beneath  the  infraspinatus  and  teres  minor  muscles.  Key  found 
the  tendon  of  the  subscapularis  torn  across,  together  with  the  internal  portion 
of  the  capsular  ligament  ; the  supraspinatus  and  the  long  head  of  the  biceps 
being  stretched,  but  not  ruptured. 

When  the  head  of  the  bone  is  dislocated  below  the  spine  of  the  scapula,  it 
can  be  felt  and  seen  there,  more  especially  when  the  arm  is  rotated.  The  axis 
of  the  limb  is  altered,  being  directed  backwards  nearly  horizontally  ; the  elbow 
is  raised  from  the  side,  to  which  it  cannot  be  approximated,  and  is  carried 
forwards  and  somewhat  downwards.  The  accompanying  figures,  tor  which  I 
am  indebted  to  Rushton  Parker,  of  Liverpool,  show  admirably  the  deformity 

in  this  dislocation.  _ _ | 

4.  In  the  dislocation  Downwards,  or  the  Subglenoid  (Fig.  270),  the  head 
of  the  bone  lies  in  the  axilla,  resting  against  the  inferior  costa  of  the  scapula 
below  the  glenoid  cavity,  and  lodged  between  the  subscapular  muscle  and  the 
long  portion  of  the  triceps.  In  it  the  tendon  of  the  subscapular  muscle  is 
commonly  torn  near  its  insertion  into  the  lesser  tuberosity  of  the  humerus,  and 
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Fig.  274.— Subglenoid  Dislocation. 


the  capsular  ligament  is  largely  lacerated.  The  supraspinatus  muscle  may 
also  be  torn  through,  or  a portion  of  the  great  tuberosity  of  the  humerus  de- 
tached, and  the  rest  of  the  capsular  muscle  put  greatly  on  the  stretch.  The 
axillary  artery  and  plexus  of  nerves  are  compressed  and  stretched  by  the  dis- 
located head  of  the  bone,  so  that  a severe  numb  pain  is  commonly  experienced 
in  the  hand  and  arm.  The  compression  of  the 
artery  is  so  great,  that  the  circulation  through 
the  limb  may  be  completely  arrested.  This  I saw 
remarkably  illustrated  in  a case  of  dislocation 
downwards  of  the  head  of  the  humerus,  with  a 
severe  lacerated  wound  of  the  forearm,  dividing 
the  radial  and  ulnar  arteries.  So  long  as  the 
dislocation  remained  unreduced,  no  haemorrhage 
took  place  ; but  when  the  head  of  the  bone  was 
replaced,  the  injured  arteries  bled  freely. 

The  head  of  the  bone  can  usually  be  readily 
felt  in  the  axilla,  at  its  anterior  and  under  part  ; 
the  arm  is  lengthened  to  the  extent  of  about 
an  inch,  the  forearm  is  usually  somewhat  bent, 
and  the  fingers  are  often  numbed,  hi  conse- 
quence of  the  pressure  of  the  head  of  the  bone 
on  the  axillary  plexus.  The  elbow  is  separated  from  the  trunk  and  carried 
somewhat  backwards.  If  the  head  of  the  bone  cannot  be  felt  in  the  axilla, 
its  presence  there  may  be  ascertained,  as  Cooper  directs,  by  raising  the  elbow, 
when  it  at  once  becomes  perceptible.  On  looking  at  the  patient  from  the  front 
it  will  be  seen  that  the  lower  border  of  the  pectoralis  major,  forming  the 
anterior  axillary  fold,  lies  lower  than  on  the  opposite  side,  and  if  the  cir- 
cumference of  the  shoulder  be  measured  by  a tape  passed  under  the  arm, 
it  will  be  found  to  be  greater  on  the  injured  side  (Fig.  274). 

In  a case  which  occurred  to  Cleland  of  Galway,  the  arm  was  thrown  up  so 
as  to  reach  above  the  patient’s  head.  This  patient  was  lame  and  used  crutches  ; 
and  Cleland  supposes  that  one  of  the  crutches,  having  slipped,  acted  as  a ful- 
crum in  such  a way  as  to  cause  the  weight  of  the  body  in  falling  to  overcome 
the  tendency  of  the  latissimus  dorsi  and  pectoralis  major  muscles  to  draw  the 
arm  towards  the  side.  Reduction  was  readily  effected. 

The  dislocation  of  the  humerus,  to  which  the  term  Partial  is  usually 
applied,  is  that  which  was  described  by  Soden  in  1841,  in  which  the  long 
tendon  of  the  biceps  is  displaced  from  its  groove  or  ruptured,  and  the  head 
of  the  bone  is  thrown  upwards  and  forwards  under  the  coracoid  process,  but 
not  out  of  the  glenoid  cavity.  It  is  to  this  form  of  displacement  also  that 
Callaway  seems  disposed  to  confine  the  term  partial.  Le  Gros  Clark  has 
published  an  account  of  a case  in  which  there  was  partial  dislocation  of  the 
head  of  the  humerus  behind  and  below  the  acromion. 

In  this  partial  dislocation  the  signs  do  not  appear  to  be  very  evident.  In 
> oden’s  case  there  was  slight  flattening  of  the  outer  and  posterior  parts  of  the 
joint,  and  the  head  of  the  bone  appeared  to  be  drawn  higher  up  in  the  glenoid 
on\i  y un  usual.  There  was  great  pain  induced  by  any  movement  of  the 

1 CG^?  milHC  0 ; and,  on  attempting  any  overhand  motions,  the  head  of  the 
one  iccainc  locked  by  the  acromion. 

uMuxation  ol  the  head  of  the  humerus  forwards  occasionally  occurs  as  a 
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consequence  of  falls  upon  the  hand  or  elbow.  The  injury  produces  all  the 
signs,  but  in  a minor  degree  of  the  subcoracoid  dislocations.  The  head  of  the  ■ 
humerus  lies  on  the  edge  of  the  glenoid  cavity.  It  can  easily  be  replaced,  but 
as  readily  slips  out  again,  and  consequently  the  accident  is  very  apt  to  lead  to 
permanent  weakness  and  disability  of  the  shoulder-joint.  The  treatment 
consists  in  its  reduction,  and  the  retention  of  the  head  of  the  bone  in  its 
place  by  a carefully  moulded  leather  shoulder-cap,  fitted  with  a truss  spring 
and  pad  to  press  the  head  of  the  humerus  against  the  glenoid  surfaces. 

Causes. — Dislocations  of  the  shoulder- joint  are  in  almost  all  cases  the  result 
of  falls  upon  the  hand  or  elbow  ; the  particular  variety  of  dislocation  depend- 
ing upon  the  direction  of  the  shock  communicated  to  the  arm,  and  the  position 
of  the  limb  at  the  time  of  receiving  it.  On  this  account  we  almost  invariably 
find  the  displacement  in  a direction  inwards.  When  a person  saves  himself  in 
falling  with  his  arms  widely  stretched  out,  the  head  of  the  bone  is  driven  with 
all  the  force  of  a long  lever  against  the  lower  and  inner  portion  of  the 
capsule,  which,  being  ruptured  in  this  its  weakest  part,  allows  the  bone  to  be 
thrown  upon  or  to  the  inside  of  the  inferior  costa  of  the  scapula,  and  thus 
into  the  axilla.  When  the  patient  falls  upon  his  elbow,  the  inner  part  of  the 
joint  is  still  acted  on  ; but,  the  leverage  not  being  so  great,  the  head  of  the 
bone  is  thrown  upwards  or  forwards  under  the  clavicle.  This  dislocation  is 
also  often  the  result  of  direct  violence  applied  to  the  shoulder. 

The  dislocation  backwards  can  take  place  only  if  the  arm  receive  the  shock 
at  the  time  when  it  is  stretched  across  the  chest.  As  this  is  an  unusual 
position  for  any  injury  to  be  received  in,  this  dislocation  is  proportionately 
rare.  An  obstacle  to  this  displacement  may  also  be  found  in  the  great 
strength  of  the  outer  portion  of  the  capsule  of  the  joint,  as  compared  with 


the  inner. 

Relative  Frequency. — Sir  A.  Cooper  states  that  the  dislocation  into  the 
axilla  ” is  the  most  frequent  form  of  accident.  This  opinion  is  confirmed  by 
that  of  most  English  Surgeons.  But  Malgaigne,  and  more  recently  Flower, 
have  expressed  the  opinion  that  the  snbcoracoid  is  the  most  common  form  0 
this  accident.  Flower,  who  has  very  ably  investigated  this  subject,  finds  that 
of  forty-one  specimens  in  the  different  London  Museums,  thirty-one  are  un- 
doubtedly sill  coracoid,  and  that,  of  fifty  recent  cases  of  which  he  has  cognizance, 
forty-four  were  of  this  form.  Next  in  order  of  frequency  comes  the  subglenoid, 
and  then  the  sub  clavicular,  which  is  rare.  I believe  that  the  subclavieulai  is, 
as  it  were,  an  exaggerated  degree  of  the  subcoracoid  ; the  continuance  of  t e 
same  force,  whether  mechanical  or  muscular,  which  has  thiown  01  diawn  t c 
head  of  the  bone  to  the  inner  side  of  the  coracoid  process,  carrying  it  upwards 
and  inwards  under  the  centre  of  the  clavicle.  The  displacement  of  the  icai  o 
the  bone  under  the  spine  of  the  scapula  is  so  rare  that  Sir  A.  Cooper  met  wi  1 
two  cases  only  of  it  ; several  cases  have  occurred  at  University  C ollege  Hospi  a , 

which  were  reduced  without  difficulty.  . , , 

Diagnosis  of  Injuries  about  the  Shoulder. — In  all  cases  of  infill  a to  i 

shoulder  the  patient  should  be  stripped  so  as  to  show  both  shoulders  m oh  a 
that  the  two  sides  may  be  compared.  But  little  is  to  be  learnt  lorn  > 
history,  as  different  forms  of  injury  may  arise  from  apparently  simi 
accidents.  The  attitude  of  the  patient  is  often  characteristic  ; in  al  < ■ ' ‘ 
tions  the  elbow  is  separated  from  the  body  and  the  patient  leans  towards .m 
injured  side,  so  as  to  allow  the  limb  to  hang  perpendicularly  in  its  n . - > 
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in  fractures  the  elbow  is  close  to  the  side  and  the  arm  hangs  powei less.  In 
fractured  clavicle  the  patient  inclines  the  head  to  the  injured  side  and  supports 
the  weight  of  the  arm  by  holding  the  elbow  in  the  opposite  hand,  lhe  power 
of  moving  the  arm  remains  to  some  extent  in  all  dislocations,  111  impacted 
ji  fractures  of  the  neck  of  the  humerus,  and  in  fractures  of  the  clavicle  between 
[j  the  ligaments  ; but  it  is  entirely  lost  in  unimpacted  fractures  of  the  neck  of 
j the  humerus  and  in  fractures  of  the  clavicle  about  the  middle,  or  accompanied 
’ by  go  much  pain  that  the  patient  cannot  be  persuaded  to  attempt  it.  Having 
,,  ascertained  this  much,  the  Surgeon  should  stand  behind  the  patient  and  place 
| bis  hands  over  the  shoulders  in  such  a way  that  the  tips  of  the  fore-fingers 
I rest  on  the  steruo-clavicular  articulation  and  the  thumbs  011  the  spines  of  the 
j scapidie.  By  comparing  the  two  sterno-clavicular  articulations  he  will  at  once 
; recognize  any  dislocation  or  fracture  of  the  sternal  end  of  the  clavicle.  He 
then  moves  his  fingers  steadily  outwards  along  the  clavicles  until  he  finds  the 
prominence  that  always  marks  the  acromio-clavicular  articulation  on  each 
j side.  I11  doing  this  he  will  at  once  recognize  any  fracture  of  the  clavicle,  and 
by  comparing  the  acromio-clavicular  articulations  would  detect  any  dislocation 
of  that  joint.  The  only  injury  that  would  escape  detection  in  this  way  might 
: be  the  fracture  of  the  clavicle  between  the  coraco-clavicular  ligaments. 
Tenderness  would,  however,  be  found  which  might  draw  attention  to  the  seat 
of  injury  as  the  fingers  passed  over  it.  The  fingers  are  now  to  be  passed 
round  the  acromion  carefully  comparing  it  with  that  on  the  injured  side  by 
which  a fracture  of  its  tip  will  be  detected.  At  the  posterior  part  of  the 
acromion  process  near  its  root  is  always  a small  tubercle  of  bone,  which  has 
not,  so  far  as  I am  aware,  any  definite  name.  It  serves  to  guide  the  Surgeon 
in  placing  his  hands  symmetrically  on  the  shoulders,  and  also  is  an  excellent 
point  from  which  to  measure  the  length  of  the  arm.  Having  recognized  this 
tubercle,  the  fingers  may  be  run  along  the  spine,  and  any  fracture  here  would 
be  easily  detected  if  not  concealed  by  extravasated  blood,  as  is  the  case  in  fracture 
of  the  scapula.  Having  found  the  two  sides  symmetrical  so  far,  the  Surgeon 
now  places  his  hand  flat  on  the  shoulder  on  each  side,  with  the  fore-fingers  on 
the  acromion,  and  presses  the  three  other  fingers  firmly  in  under  the  process, 
by  which  he  will  at  once  ascertain  whether  the  head  of  the  bone  is  in  its 
place  or  not,  the  hollow  under  the  acromion  being  very  clearly  marked  when 
there  is  a dislocation.  After  this  the  middle  finger  on  each  side  should  be 
placed  on  the  tip  of  the  coracoid  process,  which  projects  sharply  forwards  about 
an  inch  below  the  clavicle,  while  the  ring  finger  is  pushed  into  the  hollow  be- 
tween the  coracoid  process  and  the  head  of  the  humerus  ; by  this  means  a sub- 
i coracoid  dislocation  is  recognized  by  the  approximation  of  the  head  of  the 
bone  to  the  process  ; the  fore-finger,  feeling  on  the  inner  side  of  the  coracoid 
process  on  each  side,  would  at  once  recognize  the  difference  caused  by  the 
3 presence  of  the  head  in  a subclavicular  dislocation.  In  a subglenoid  disloca- 
I tion  the  head  of  the  bone  may  be  felt  somewhat  indistinctly  below  and  external 
to  the  coracoid  process.  In  a subspinous  dislocation  the  prominence  of  the 
lead  will  be  found  just  beneath  and  internal  to  the  process  of  bone  at  the 
acv  of  the  acromion  before  mentioned.  If  by  means  of  the  examination  all 
dislocations  of  the  clavicle,  acromion,  and  humerus,  and  all  fractures  of  the 
c ancle  are  excluded,  the  Surgeon  must  next  carefully  examine  the  head  of  the 
umeius,  both  from  the  axilla,  and  by  the  finger  and  thumb  grasping  the  bone 
ioug  1 1 ie  deltoid.  Increased  width  or  a projecting  angle  of  bone  may  thus 
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be  felt  which  would  indicate  an  impacted  fracture.  In  fracture  of  the  surgical 
neck  the  end  of  the  upper  fragment  can  be  recognized  both  from  the  axilla  and 
below  the  tip  of  the  coracoid  process.  Fracture  of  the  great  tuberosity  is  always  - 
complicated  with  partial  or  complete  dislocation,  and  would  be  recognized  only 
by  the  presence  of  the  signs  of  dislocation  with  crepitus  and  difficulty  of  keep-  | 
ing  the  joint  in  position  after  reduction.  Having  thus  carefully  examined  by  . 
manipulation  we  must  proceed  to  measurement.  This  is  done  by  flexing  the  j 
elbow  to  a right  angle  and  measuring  from  the  point  of  hone  above  mentioned 
on  the  root  of  the  acromion  to  the  olecranon.  There  is  only  one  injury  in  which 
there  is  distinct  lengthening — the  subglenoid  dislocation  ; in  the  subcoracoid 
dislocation  there  is  usually  a very  little  shortening,  but  slight  lengthening  is 
also  said  to  occur  when  the  head  of  the  bone  lies  rather  lower  than  usual.  In 
fracture  of  the  surgical  neck  there  is  great  shortening — an  inch  or  more  ; in 
impacted  fracture  the  shortening  is  very  slight,  seldom  over  half  an  inch.  I11 
in  juries  of  the  clavicle  there  is  no  shortening.  Measurements  should  next  be 
taken  from  the  tip  of  the  acromion  to  the  middle  line  in  front  ; there  will  be 
shortening  in  all  fractures  of  the  clavicle  (except  that  between  the  ligaments) 
and  in  all  dislocations  of  the  acromion  and  clavicle.  In  other  injuries  the 
length  is  unaltered.  Finally  the  arm  must  be  examined  by  passive  movement. 
In  all  dislocations  of  the  humerus  it  will  be  found  impossible  to  place  the 
hand  on  the  opposite  shoulder  with  the  elbow  touching  the  chest  in  front.  In 
unimpacted  fractures  the  movement  is  accompanied  by  great  pain  and  crepitus. 
In  fracture  of  the  clavicle  between  the  ligaments  the  crepitus  may  be  a mere 
click  felt  011  raising  the  arm  over  the  head.  If  after  thorough  examination 
nothing  can  be  detected,  and  yet  the  patient  is  suffering  pain  with  inability  to 
move  the  joint,  the  deltoid  may  be  examined,  and  a tender  spot  may  be  found. 
If  at  the  same  time  all  passive  movement  is  free  and  unaccompanied  by  pain, 
unless  the  muscle  is  stretched,  while  voluntary  contraction  of  the  muscle  is 
painful,  the  case  is  probably  one  of  bruise  of  the  deltoid  with  possibly  a lacera- 
tion of  some  of  its  fibres.  If  there  is  slight  fulness  about  the  shoulder,  with 
pain  on  passive  or  active  movement,  the  case  is  probably  one  of  inflammation 
of  the  joint  following  a bruise. 

At  a more  remote  period  from  the  injury,  intense  pain  while  at  rest,  aggra- 
vated by  movement,  may  be  due  to  neuritis  of  the  brachial  plexus  follov  ing  a 
strain,  which  may  be  recognized  by  the  symptoms  described  in  the  chapter  on 
injuries  of  nerves. 

Paralysis  of  the  deltoid  from  a How  or  from  injury  of  the  circumflex  nerve 
may  simulate  a dislocation,  the  shoulder  being  flattened  and  the  acromion 
projecting  : but  here  the  mobility  of  the  joint,  and  the  presence  of  the  head 
of  the  bone  in  the  glenoid  cavity,  establish  the  absence  of  dislocation. 

The  Reduction  of  a dislocated  humerus  may  be  conducted  on  four  different 
plans  : — by  the  heel  in  the  axilla ; by  the  knee ; or  by  drawing  the  arm  upu  in  < s , 
and  by  manipulation.  Whichever  plan  is  adopted,  the  patient  should,  ii  strong, 
he  put  under  the  influence  of  chloroform  ; when  his  muscles  arc  parah  so  ) 
this  agent,  but  little  force  is  required  to  effect  the  reduction,  the  Surgeon  s 
unaided  strength  usually  sufficing  for  this  purpose.  It  more  power,  hovcier, 
should  be  required  than  he  can  exercise,  extension  may  be  made  In  assistan 
drawing  upon  a towel  properly  fixed  round  the  lower  end  of  the  humerus, 

or  else  by  the  pulleys  attached  to  the  same  part  of  the  limb.  _ 

1.  The  reduction  of  the  dislocation  by  the  heel  in  the  axilla  is  a 1110s  e 
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cient  procedure  iu  ordinary  cases.  In  adopting  this  plan,  the  patient  is  laid 
upon  his  back  upon  a low  bed  or  couch,  or  even  on  the  ground  ; the  Surgeon, 


Fig.  275. — Reduction  of  a Dislocated  Shoulder-joint  by  the  Heel  in  the  Axilla. 


■ seating  himself  upon  the  edge  of  this  on  the  same  side  as  the  dislocated  arm, 
takes  the  limb  by  the  wrist,  and,  fixing  one  foot  firmly  upon  the  ground,  places 
the  other,  covered  merely  with  the  stocking, 
well  up  into  the  axilla,  so  that  the  heel  may 
jiress  against  the  lower  border  of  the  scapula, 
and  the  footact  rqxmthe  humerus(Fig.  275). 

He  then  draws  the  limb  steadily  downwards, 
and,  when  it  is  disengaged  to  a sufficient 
extent,  brings  the  hand  across  the  front  of 
the  patient,  the  foot  acting  as  a fulcrum, 
by  which  the  head  of  the  bone  may  be 
reduced  by  being  pushed  upwards  and  out- 
wards. This  mode  of  reduction  is  especially 
serviceable  in  ordinary  dislocations  into 
the  axilla,  and  iu  those  under  the  clavicle. 

In  the  latter,  however,  it  will  be  necessary 
to  draw  the  arm  more  obliquely  downwards 
and  backwards,  and  to  press  the  foot  some- 
what forwards  rqron  the  head  of  the  bone, 
after  it  has  been  disengaged  by  being- 
brought  below  the  coracoid  process. 

2.  The  reduction  bj  the  knee  in  the  axilla 
(Fig.  2 , 6)  is  precisely  the  same  in  principle 
as  the  last,  though  not  by  any  means  so 
good  a plan,  the  knee  being  too  large, 
and  not  following  the  movements  of  the 
humerus  so  readily  as  the  foot.  In  effecting 

Sni-owm^ t'i°n  v7  *?118  mcans’  ^ie  Pa^ent  is  seated  on  a chair ; and  the 

his  ?'npp\\  m K ^ ^IS  s'c^e  aU(^  resfcl'n£  011  e foot  upon  the  chair,  places 

8 fax*  in  the  patient’s  axilla.  He  then  seises  the  patient’s  arm  above  the 


Pig.  276.—  Reduction  of  a Dislocation  of  the 
Humerus  by  the  Knee  in  the  Axilla. 
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elbow  with  his  right  hand,  and,  steadying  the  acromion  with  his  left,  draws  - 
the  limb  well  away  from  the  body  and  then  depresses  it  across  the  knee  : the 
head  of  the  bone  is  thus  reduced. 

3.  Another  mode  of  reduction  which  will  be  found  to  succeed  in  almost  all 
cases  of  subglenoid  and  subcoracoid  dislocation  is  to  place  the  patient  upon  a 
low  chair  or  couch,  and  to  raise  the  avm  perjiendicularly  by  the  side  of  the  head, 
at  the  same  time  fixing  the  acromion  and  making  gentle  traction  upwards. 
The  Surgeon  should  stand  behind  the  patient,  and  in  many  cases  so  little  force 
is  required,  that  he  can  take  the  arm  in  one  hand  and  steady  the  acromion 
with  the  other.  Should  more  force  be  necessary,  an  assistant  may  steady  the 
shoulder,  or  the  Surgeon  may  use  his  foot  (Fig.  277).  When  the  bone  is  felt 
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Fig.  277. Reduction  of  Bislocation  of  the  Humerus  by  the  perpendicular  method. 


to  slip  in,  the  arm  must  be  brought  down  to  the  side,  whde  the  head  of  e 
bone  is  held  outwards  by  the  hand  in  the  axilla.  In  this  mode  of  reduction 
the  untorn  part  of  the  capsule  is  relaxed  to  the  greatest  possible  extent,  as  a ^ 
is  the  deltoid,  which  is  one  of  the  most  powerful  of  the  muscles  concerned  in 

kC4P1Rcdnct1on  by  the  following  manipulation  has  been  recommended  by 
Kocher  in  all  cases  of  subcoracoid  dislocation Seat  the  patient  in  a cha  , 
and  stand  by  his  side  ;; then  flex  his  elbow  to  a right  ang  e and  press  it 
inwards  as  far  as  possible  towards  the  chest ; then,  holding  the  elbow  mo 
hand  and  using  the  forearm  as  a lever,  rotate  gently  and  steadily  outwardsti 
a distinct  sense  of  resistance  is  felt ; the  elbow  must  be  now  bioug  i or  * > 

or  in  other  words  the  arm  must  be  raised,  with  a slight  inclination  inwa  ds 
finely  the  hand  is  placed  on  the  opposite  shoulder,  by  which  a movement  o 
»Sn  inlcb  impressed  „„  the  humeru,  TO. ■ 
result  of  the  examination  of  dislocations  produced  on  the  dead  bo  ), 
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devised  as  to  relax  the  tight  bauds  of  the  capsule  and  to  make  the  opening 
gape.  This  method  has,  in  Kocher’s  hands,  been  very  successful  even  with 
old  dislocations  : thus,  he  has  successfully  reduced  one  at  three  weeks,  two  at 
five  weeks,  three  at  seven  weeks,  four  at  three  months,  and  two  at  iom  months. 
In  one  case,  an  old  woman  of  70,  with  an  unreduced  dislocation  eight  weeks 
1 old,  fracture  of  the  arm  took  place,  and  reduction  became  impossible.  This 
method  has  been  found  extremely  successful  with  recent  dislocations  at  Uni- 
versity College  Hospital. 

If  these  simpler  methods  fail,  or  the  dislocation  be  of  old  standing,  it  may 
be  necessary  to  have  recourse  to  the  pulleys  in  order  to  effect  reduction.  In 
applying  these  the  scapula  must  be  firmly  fixed,  the  counter-extension  being 
•made  by  passing  the  patient’s  arm  through  a slit  in  the  middle  of  a jack-towel, 
which  should  be  fixed  firmly  to  a hook  or  staple  in  the  wall.  The  extending 
force  may  then  be  applied  immediately  above  the  elbow  ; and  traction  being- 
made  slowly  and  steadily  in  the  direction  of  the  axis  of  the  limb.  The  head 
of  the  bone  should  be  directed  to  the  glenoid  cavity  by  the  pressure  of  the 
Surgeon’s  hands,  so  soon  as  it  has  come  on  a level  with  it.  In  this  way  dis- 
locations of  the  humerus  of  many  weeks’  or  even  months’  standing  have  been 
successfully  reduced  ; but  in  employing  these  powerful  means,  especially  under 
the  influence  of  chloroform,  the  Surgeon  should  always  bear  in  mind  that, 
unless  care  be  taken,  serious  mischief,  even  laceration  of  the  axillary  artery, 
may  result  (pp.  634,  635). 

After  a dislocation  of  the  humerus  has  been  reduced,  the  limb  should  be 
firmly  fixed  to  the  side  for  at  least  two  weeks.  It  may  then  be  put  in  a sling 
for  another  fortnight : and,  at  the  end  of  a month,  passive  motion,  with  fric- 
tion, may  be  employed.  If  inflammation  occur  about  the  joint,  recourse  may 
be  had  to  leeches  and  evaporating  lotions. 

After  reduction,  there  is  a tendency  for  the  head  of  the  bone  to  be  drawn 
upwards  and  outwards  under  and  against  the  acromion,  owing  evidently  to  the 
deltoid  and  coraco-brachialis  muscles  not  being  counterbalanced  in  their  actions 
by  those  that  have  been  separated  from  the  head  of  the  bone. 

Compound  Dislocation  of  the  Head  of  the  Humerus  is  a rare  accident. 

!I  have,  however,  seen  two  cases  of  it,  and  in  two  directions  : downwards — • 
Subglenoid,  and  inwards — Subcoracoid.  In  both  cases  reduction  was  effected, 
and  the  patients  did  well.  In  it,  even  though  the  injury  be  extensive,  it  is 
better  not  to  amputate  if  the  axillary  vessels  and  nerves  be  uninjured.  The 
limb  may  be  saved  by  reducing  the  bone  at  once  ; and  the  wound  should  be 
treated  according  to  the  rules  laid  down  in  the  chapter  on  wounds  of  joints. 
If  the  axillary  artery  be  ruptured,  either  completely  or  through  its  inner  and 
middle  coats,  obstruction  to  the  arterial  circulation  of  the  arm  will  ensue,  and 
amputation  must  be  performed  through  the  articulation. 

; Complications.— A Simple  Dislocation  of  the  Head  of  the  Humerus,  with 
Rupture  of  the  Axillary  Artery  and  the  formation  of  a diffused  axillary  aneu- 
rism, is  serious  but  fortunately  rare.  The  treatment  will  be  discussed  when 
treating  of  rupture  of  the  artery  during  attempted  reduction  of  an  old  dis- 
location. 

A very  serious  accident,  and  apparently  difficult  to  treat,  consists  in  the 
complication  of  a Dislocation  of  the  Humerus  with  Fracture  through  the  Epi- 

p lysis  of  the  displaced  bone.  A case  of  this  kind,  to  which  I was  called,  is 
described  at  page  637. 
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When  the  dislocation  is  complicated  with  a Fracture  of  the  Shaft  of  iloe 
Bone , it  should  be  reduced  at  once  by  putting  the  fracture  up  very  firmly,  and 
then  attempting  the  reduction  by  one  of  the  usual  methods.  In  the  cases  to 
which  I have  already  referred  (p.  637),  I succeeded  without  difficulty  by 
means  of  the  heel  in  the  axilla.  The  fracture  must  then  be  treated  by  lateral 
splints. 

Congenital  Dislocations  of  the  Shoulder-joint  have  attracted  much 
attention.  R.  W.  Smith  has  ascertained,  by  post  mortem  examination,  the 
existence  of  two  varieties  of  this  condition— the  Sulcoracoid  and  Subacromial 
luxations.  In  these  there  is  wasting  of  the  muscles  of  the  shoulder  and  arm, 
the  motions  of  which  are  extremely  limited,  whilst  those  of  the  scapula  are 
preternaturally  great.  The  condition  of  the  bones  is  also  remarkable.  In  a 
case  of  congenital  subacromial  luxation  of  both  shoulders  there  was  no  trace 
of  a glenoid  cavity  ; but  a well-formed  socket  existed  on  the  outer  side  of 
the  neck  of  the  scapula,  receiving  the  head  of  the  humerus,  which  was  small 
and  distorted.  These  dislocations,  though  existing  from  birth,  usually 
become  more  marked  as  age  advances,  but  are  necessarily  irremediable,  in 
consequence  of  the  malformation  of  the  osseous  structures  and  the  wasting 
of  the  muscles. 

Old  Unreduced  Dislocations  of  the  Head  of  the  Humerus  are  not  un- 

frecmently  met  with.  In  the  majority  of  these  cases  there  is  a considerable 
amount  of  pain  and  immobility  about  the  shoulder  at.  fii  st  ; but  after  a time 
the  head  of  the  humerus  forms  a new  bed  for  itself,  and  the  movements  of  the 
arm  become  freer  and  less  painful,  so  that  eventually  a limb,  useful  for  all 


except  the  overhead  movements,  results. 

In  cases  of  old  dislocation  of  the  head  of  the  humerus,  the  question  as  to 
the  advisability  of  attempting  reduction  always  presents  itself  to  the  Surgeon. 
As  a general  rule  this  should  always  be  attempted  under  chloroform,  in 
accordance  with  the  principles  laid  down  at  p.  632,  if  only  a few  weeks  have 
elapsed  from  the  time  of  the  accident,  and  then  it  will  usually  be  attended 
with  success.  Reduction  has  been  effected  in  many  cases  at  much  later  periods 
than  this  ; by  Brodhurst,  after  twenty-five  weeks  had  elapsed ; by  Smith 
(U.S.),  after  six,  seven,  eight,  nine,  and  ten  months  ; by  Malgaigne,  after  eight 
months  ; by  Caron  du  Pillard,  after  six  months  ; and  by  Sedillot,  after  a 
year.  By  the  use  of  the  subcutaneous  division  of  muscles,  &c.,  Dieffenbach  is 
said  to  have  succeeded  in  reducing  a dislocation  of  the  shoulder  after  it  had 
existed  two  years.  In  many  cases,  however,  at  a much  earlier  period  than 
these,  the  Surgeon  will  fail,  notwithstanding  the  most  persevering  attempts 
at  reduction;  and  in  others  again,  certain  accidents  have  occurred,  Minch 
every  Surgeon  should  bear  in  mind,  so  as  to  render  him  cautious  m his 

1 The  Accidents  that  have  occurred  in  attempts  at  reducing  old-standing  dislo- 
cations of  the  head  of  the  humerus  are  such  as  may  arise  either  from  the 
employment  of  an  undue  amount  of  force,  from  the  separation  of  the  head  01 
the  humerus  from  the  adhesions  that  it  has  contracted  111  its  new  situation,  or 
from  pathological  changes  in  the  limb  itself.  Among  the  first  are  laccratimi 
and  bruising  of  the  skin,  subcutaneous  areolar  tissue,  and  muscles,  m i 1 c ■ 
vasation  of  ' blood  : amongst  the  latter  are  fracture  of  the  humerus,  laceration 
of  the  axillary  vessels  and  nerves,  and  avulsion  of  the  limb. 

%a7To}the  humerus  has  occurred  in  the  practice  of  many  Surgeons  of 
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I eminence.  It  has  happened  to  Petit,  Pott,  Larrey,  Berard,  Denonvilliers,  and 
others.  The  surgical  neck  of  the  bone  appears  to  have  usually  given  way  ; 
and  the  accident  has  not  occurred  so  much  from  forcible  extension,  as  in 

i carrying  the  arm  across  the  chest  so  as  to  tilt  the  head  of  the  bone  into  its 
place,  when  the  shaft  becomes  exposed  to  fracture  by  pressure  in  a transverse 
direction.  Such  an  accident  necessarily  prevents  all  further  attempt  at 
reduction. 

Fracture  of  the  ribs,  by  the  pressure  exercised  against  the  wall  of  the  chest, 
is  supposed  to  have  occurred  in  some  cases. 

The  extravasation  of  a large  quantity  of  blood  into  the  areolar  tissue  of  the 
axilla  has  occasionally  occurred,  without  any  evidence  of  the  rupture  of  one  of 
the  main  vessels.  In  these  cases  the  swelling  has  gradually  subsided  under  the 
employment  of  ordinary  treatment,  by  rest  and  evaporating  lotions. 

More  serious  by  far  than  this  is  the  rupture  of  one  of  the  large  blood-vessels 
in  the  axilla.  This  may  happen  either  from  the  pressure  of  the  Surgeon’s  heel — 
as  in  a case  reported  by  Hamilton,  in  which  an  attempt  was  made  to  reduce  a 
dislocation  of  old  standing  by  this  means,  the  Surgeon  unfortunately  for- 
getting to  remove  his  boot,  and  thus  contusing  and  lacerating  the  artery — or 
from  the  humerus  having  become  adherent  to  the  vessel,  and  lacerating  it  when 
torn  away.  The  instances  on  record  of  laceration  of  the  axillary  artery,  and 
the  consequent  formation  of  a diffuse  traumaMc  aneurism  in  the  axilla,  in 
the  reduction  of  old  dislocations,  are  so  numerous — there  being  at  least  twelve 
cases  in  the  records  of  surgery — as  to  act  as  a warning  to  the  Surgeon  not 
to  employ  too  much  force. 

_ the  great  majority  of  these  cases — in  at  least  ten  out  of  the  twelve — the 
diffused  traumatic  aneurism  appeared  immediately  after  the  employment  of 
forcible  and  long-continued  extension.  In  the  remaining  two  instances,  the 
aneuri smal  tumour  did  not  appear  until  after  the  lapse  of  some  time.  In 
Dupuytren’s  case  a woman,  (10  years  of  age,  had  reduced  a dislocation  into 
the  axilla  of  six  weeks’  standing.  Two  or  three  months  after  this,  a tumour 
appeared  in  the  armpit.  This  was  mistaken  for  an  abscess,  and  opened  • 
arterial  bleeding  ensued,  and  the  patient  died  on  the  eighth  day  from 
secondary  haemorrhage.  In  Nekton’s  case  the  patient,  also  an  old  woman,  had 
a subglenoid  dislocation  which  was  easily  reduced.  But  an  aneurism  appeared 
m the  axilla,  which,  three  months  after  the  reduction,  compelled  that  dis- 

mguished  Surgeon  to  tie  the  subclavian.  Both  these  aneurisms  were  probably 
circumscribed.  1 J 


Dupuytren  s case  was  not  the  only  one  in  which  the  fatal  mistake  was  com- 
mitted of  opening  the  aneurism  in  the  axilla- the  same  was  done  by  Pelletan 

Tn  °k  th,6  i1"1?11  emphysema  ; the  result  being  of  necessity  fatal’. 
‘illruv'rVW 1G^01  ^ ^eiduc’  Platner,  and  Leudet,  the  aneurism  was 

™ . \°  run  lts  c1°"rse  nncheclced  by  efficient  surgical  treatment,  and  in 

emffino  TTp  n1  ^ Sa°  giving  Way’  and  secondary  haemorrhage 

in  whkb  H C\BC  reC01Tls  a case  fchafc  occmTed  at  the  Newcastle  Infirmary, 
aram  n n^iPe  GSaVVe11  aS  fcbe  artery  were  torn,  and  immediate 

Ikatured  ' «\u ainen®cessaiy-  four  cases  the  subclavian  artery  lias  been 
of  Cincin'mH  . i^  iapp^,ied  111  America ; two  to  Gibson,  one  to  Blackman 
hmmorrhaoe  Vr"'.  °n,e  fc,°  Wan’en‘  ^rce  of  them  proved  fatal  by  secondary 
Wlnt  Tron  / ail,en  8 bemg  the  only  one  in  which  recovery  took  place. 
vol.  1.  men  slould  be  adopted  in  this  distressing  accident?  If  the 
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aneurism  be  left  to  itself,  or  be  treated  by  inefficient  means,  it  must  necessarily 
prove  fatal  by  its  rupture  or  sloughing  and  secondary  haemorrhage.  The 
ligature  of  the  subclavian  is  not  very  promising,  as  a fatal  result  occurred  in 
three  out  of  the  four  cases  in  which  it  has  been  tried  for  diffuse  aneurism, 
Nelaton’s  case  having  been  circumscribed.  In  these  circumstances,  it  appears 
to  me  that  it  would  be  wiser  to  apply  to  these  cases  the  usual  principle  of  treat 
ment  that  is  adopted  in  cases  of  diffused  axillary  aneurism  from  other  causes  ; 
viz.,  to  compress  the  subclavian,  lay  open  the  sac,  turn  out  coagula,  and  tie  the 
torn  artery  at  the  seat  of  injury. 

In  one  case,  the  dislocation  being  of  twenty  days'  standing,  and  the  patient 
a female  26  years  old,  Froriep  states  that  reduction  was  followed  by  sudden 
and  extensive  tumefaction  of  the  axilla,  syncope,  and  death  in  an  hour  and  a 
half.  A post  mortem  examination  disclosed  laceration  of  the  axillary  vein.  *\o 
mention  is  made  of  any  internal  injury  to  account  for  death. 

Injury  to  the  axillary  nerves  during  reduction  leading  to  paralysis  of  the 
arm  has  also  been  described.  A case  of  this  kind  is  mentioned  by  Billroth  as 
having  occurred  in  a patient  under  his  care  at  Zurich.  The  dislocation  was  of 
nine  months’  standing,  and  had  been  attended  by  partial  paralysis  of  the 
arm  and  some  muscular  atrophy.  The  reduction  was  followed  by  total 
naralvsis,  which  Billroth  attributes  to  laceration  of  the  axillary  nerves  m con- 
sequence of  their  having  become  adherent  to  the  bone.  In  the  case  recorded 
by  Flaubert,  already  alluded  to,  four  of  the  nerves  were  torn  from  their  attach- 
ments to  the  cord.  . „ , 

Besides  these  accidents,  other  evil  consequences  have  occasionally  followed 

prolonged  attempts  at  reducing  old  dislocations  of  the  humerus,  such  as  sud  en 
death  from  syncope,  and  exhaustion.  Guerin’s  remarkable  case  of  avulsion  of 
the  limb  at  the  elbow  in  a woman  63  years  of  age,  in  an  attempt  to  restoie  J 
dislocated  humerus  three  months  after  the  luxation  had  occurred,  is  an  inst 
of  an  accident  that  is  as  yet  unique  m the  records  of  surgery.  In  this  case 
no  undue  amount  of  force  seems  to  have  been  used,  but  the  tissues  of  the 
limb  had  become  softened— partly  probably  from  disuse,  partly  from  senile 

ChInSthe  event  of  the  Surgeon  being  unsuccessful  in  his  attempts  at  reduction 
he  must  endeavour,  by  means  of  frictions  and  passive 

as  practicable,  the  utility  of  the  limb.  In  some  of  these  cases  of  old  reduced 
dislocation  I have  succeeded  in  very  materially  improving  its  condition  by 
mitthm  the  patient  under  the  influence  of  chloroform,  and  moving  he  limb 
freely  to  and  fro  so  as  to  loosen,  stretch,  and  break  up  the  adhesions  about  th 
bead7 of  the  bone  • and  it  is  in  this  way  that  attempts  at  reduction,  even 
though  unsuccessful  in  replacing  the  head  of  the  bone,  are  often  of  great  use 

in  improving  the  mobility  of  the  limb.  -pi- 

In  cases  of  old  standing,  where  symptoms  of  pressure  on  . he 

and  nerves  are  present,  and  where  there  is  danger  of  their  being  1 j 1 
attempt  at  reduction,  Billroth  recon, mends  excision  of  the  lien <1  of  the  bone. 
This  has  been  done  successfully  by  Langenbeck  in  a case  ot  paralysis 

p Dislocations  or  the  Elbow  are  extremely  jTial 

Kronlein  they  form  27  per  cent  of  £ ^'™ocation  0f  both  bones  back- 

« occurred  in  children  under  10  yea,  of  age, 
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and  44  between  10  and  20.  Dislocations  of  the  elbow  are  most  commonly 
caused  by  indirect  violence,  chiefly  falls  on  the  hand  complicated  by  a twist  of 
the  joint.  In  other  cases  they  may  be  the  result  of  direct  violence,  in  conse- 
quence of  which  much  swelling  speedily  sets  in,  their  signs  are  obscured, 
and  the  diagnosis  is  rendered  proportionately  difficult ; more  especially  when 
the  dislocation  happens  to  be  complicated  with  fracture  of  the  articular 
ends  of  the  bones.  In  these  cases,  indeed,  it  is  only  by  an  accurate  acquaint- 
ance with  the  normal  relations  of  the  osseous  points,  and  by  a comparison 
between  those  of  opposite  sides,  that  the  Surgeon  can  detect  the  true  nature  of 
the  injury. 

The  Varieties  of  dislocation  of  the  elbow-joint  are  very  numerous,  either 
both  bones  of  the  fore-arm  or  only  one  being  displaced. 

1.  Both  Bones. — The  most  common  dislocation  is  that  in  which  both  bones 
are  thrown  Bade  war ds,  without  fracture  of  the  coronoid  process.  In  rare 
cases,  however,  this  process  may  be  broken  off.  This  injury  is  readily  recog- 
nized by  the  projection  backwards  of  the  olecranon,  carrying  with  it  the 
tendon  of  the  triceps.  Tire  articular  end  of  the  humerus  also  can  be  felt 
projecting  in  front  of  the  elbow.  When  the  coronoid  process  is  not  broken  off, 
it  is  fixed  against  the  posterior  surface  of  the  humerus,  the  fore-arm  being 
immovably  placed  in  its  new'  position.  In  the  rare  cases  in  which  this  process 
is  fractured,  there  is  great  mobility  about  the  joint,  and  crepitation  may  be 
felt  as  the  arm  is  drawn  forwards. 


Dislocation  of  both  bones  Forwards  can  scarcely  occur  without  fracture  of 
the  olecranon.  Eare  as  this  accident  must  be,  there  are  at  least  five  cases  on 
record  by  Colston,  Lana,  Delpech,  Canton,  Forbes  of  Philadelphia,  and  Date, 
in  which  the  bones  have  been  so  displaced  without  this  process  being  broken. 
In  this  injury  the  elongation  of  the  forearm,  the  projection  of  the  condyles  of 
the  humerus,  the  presence  of  the  sigmoid  notch  in  front  of  the  arm,  and  the 
depression  of  the  posterior  surface  of  this  bone,  render  the  diagnosis  sufficiently 
easy.  In  one  case  at  University  College  Hospital,  the  injury  was  produced  by 
the  patient,  a man  20  years  of  age,  slipping  on  the  pavement  and  falling  on  his 
elbow.  In  this  instance  the  elbow  was  much  bent ; it  could  be  brought  to  a 
right  angle,  and  straightened  considerably.  The  fore-arm  was  three  quarters  of 
an  inch  longer  than  its  fellow.  The  condyles  of  the  humerus  were  on  a level 
with  the  olecranon ; the  tendon  of  the  triceps  was  very  tight,  and  the  sigmoid 
notch  could  be  plainly  felt  on  the  fore  part  of  the  arm.  The  head  of  the  radius 
could  also  be  felt  in  front  of  the  humerus.  In  the  case  recorded  in  the  Lancet, 
1872,  by  Date  of  Crewkerne,  the  dislocation  was  forwards  and  outwards,  so 
that  the  head  of  the  radius  lay  outside  the  external  condyle.  At  the  same  time 
the  epiphysis  at  the  inner  condyle  was  separated.  When  the  olecranon  is 
broken  off,  there  is  elongation  of  the  fore-arm  and  great  mobility,  but  the 
detached  fragment  can  be  felt  behind  the  humerus. 

The  Lateral  dislocation  of  the  bones  of  the  forearm  is  almost  invariably  in- 
complete ; either  the  head  of  the  radius  hitching  against  the  internal  condyle, 

diRinf-  a/°mmg  lnt°  confcact  wifch  fche  external  one.  Complete  lateral 
wiffrTi'0']  0 ^1C  ■ ,ones  the  forearm  is  excessively  rare  : the  only  instance 
wl  • , Cr  1 am  acquainted  is  a luxation  outwards,  reported  by  Nekton,  of 
winch  he  has  given  a woodcut. 

•iro  T !'ndiuB  alouc  ma-v  'JC  displaced  ; and  in  some  cases,  both  bones 

are  dislocated,  but  m opposite  directions. 
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2.  Ulna. The  only  dislocation  to  which  the  ulna  alone  is  subject  is  that  in 

a direction  Backwards.  Although  this  displacement  may  occur  in  an  uncom-  . 
plicated  form,  it  is  more  frequently  associated  with  more  or  less  dislocation  of 
the  head  of  the  radius.  When  it  occurs,  it  may  be  recognized  by  the  projec- 
tion of  the  olecranon  backwards,  and  by  the  head  ol  the  ladius  being  felt  in 
its  normal  situation,  or  nearly  so,  during  the  movements  of  pronation  and 
supination.  In  some  extremely  rare  cases  the  coronoid  process  is  fractured  at 
the  same  time,  causing  ready  disappearance  and  recurrence  of  the  dislocation, 
with  crepitus. 

3.  Radius. — The  radius  alone  may  be  dislocated  forwards,  backwards,  or 
outwards.  The  dislocation  Forwards  is  by  far  the  most  common.  In  the 
many  instances  of  it  that  I have  seen,  it  has  resulted  from  a fall  on  the  palm 


Fig.  27S.— Dislocation  of  tlie  Baclius  forwards  : Limit  of  Power  of  Bending  the  Arm. 


Fig.  279. — Dislocation  of  the  Radius  forwards ; Deformity  of  Outer  Side  of  the  Arm  when  Extended. 


Fig.  2S0. — Position  of  the  Bones  in  an  old  Unreduced  Dislocation  of  the  Radius  forwards.  _ 

Of  the  hand,  by  which  the  lower  end  of  the  radius  is  driven  backwards,  while 
the  upper  end  is  tilted  forwards  with  the  whole  force  of  the  leverage  of  the 
bone,  and  in  this  way,  rupturing  the  annular  ligament  « ^ agamst  ^he 
external  condyle.  The  signs  of  this  displacement  arc  the  following.  1 he  toi 
arm  is  slightly  flexed,  and  in  a mid  state  between  pronation  and  supination, 
•my  attempt  at  completing  the  latter  position  occasions  great  pain,  as  does 
the  endeavour  to  straighten  the  arm.  The  elbow  can  be  bent  only  to  an  obtuse 
mile  in  consequence  of  the  head  of  the  radius  being  suddenly  brought  up 
• \ ii  i ?voml  of  the  humerus  against  which  it  strikes  with  a sudden 
ZoTiZ -dins  mush  pain  is  cspcnencA 
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and  the  head  of  the  hone  can  be  felt  to  roll  on  the  fore  part  of  the  humerus, 
the  external  condyle  of  which  projects  unnaturally,  with  a distinct  hollow 
beneath  it  where  the  head  of  the  radius  should  be.  The  hand  and  arm  can 
be  fully  pronated,  but  cannot  be  supinated  more  than  half  way.  'lire  whole  of 
the  outer  side  of  the  arm  is  deformed,  being  carried  somewhat  upwards  (big. 
279).  The  rupture  of  the  annular  ligament  in  this  dislocation  makes  it  very 
difficult  to  keep  the  head  of  the  radius  properly  fixed,  so  as  to  prevent  a 
recurrence  of  the  displacement. 

In  some  cases,  and  indeed  not  unfrequently,  there  is  incomplete  disloca- 
tion of  the  radius  forwards,  arising  either  from  falls  upon  the  hand,  or  from 
violent  twists  of  the  forearm.  In  these  we  have  the  preceding  signs,  though 
less  marked.  The  most  characteristic  symptom,  however,  is  the  patient’s 
inability  to  flex  the  forearm  upon  the  arm.  This  he  can  never  do  to  a greater 
extent  than  to  bring  the  elbow  to  a right  angle  (Tig.  278).  On  being  told  to 
touch  the  tip  of  his  shoulder  with  his  fore-finger,  he  will  find  it  impossible  to 
do  so. 

The  dislocation  of  the  radius  Backwards  is  extremely  rare  ; it  may  always 
be  recognized  by  the  head  of  that  bone  being  felt  subcutaneously,  behind  the 
external  condyle  ; the  movements  of  the  elbow,  and  of  the  radius  especially, 
being  at  the  same  tune  very  limited  and  painful. 

Dislocation  of  the  radius  Outwards  is  of  more  frequent  occurrence  than  the 
last  injury,  the  head  of  the  bone  being  thrown  on  the  outer  side  of  the  external 
condyle,  where  it  is  felt  under  the  skin,  rolling  as  the  hand  is  moved.  The 
natural  motions  of  the  joint  are  of  course  greatly  interfered  with. 

The  radius  and  ulna  are  sometimes  displaced  in  Opposite  Directions,  the 
ulna  being  thrown  backwards,  and  the  radius  forwards.  This  injury,  of  which 
I have  seen  two  instances  at  the  hospital,  usually  results  from  heavy  falls  upon 
the  hand,  with  a wrench  of  the  limb  at  the  same  time,  as  when  a person  is 
thrown  out  of  a carriage  and  alights  upon  his  hands,  in  consequence  of  which 
the  bones  are  twisted  and  displaced  in  opposite  directions.  The  deformity  is  of 
course  great,  but  is  readily  recognized  by  the  combination  of  the  characters  of 
the  two  forms  of  displacement,  provided  an  examination  be  made  before  the 
swelling,  which  rapidly  sets  in,  has  come  on. 

Complications. — Dislocations  of  the  elbow-joint  are  very  frequently  com- 
plicated with  fracture  of  one  or  other  condyle  of  the  humerus,  of  the  olecranon, 
a!1(l  m°re  rarely,  as  we  have  already  seen  in  displacement  of  the  ulna — 
of  the  coronoid  process.  In  these  complicated  injuries  an  exact  diagnosis  is 
often  extremely  difficult,  owing  to  the  laxity  and  mobility  of  the  parts,  and  to 
the  great  tumefaction  that  accompanies  accidents  of  this  description. 

Diagnosis.— Tor  the  diagnosis  of  these  various  injuries  a good  knowledge 
of  the  relative  bearing  of  the  different  osseous  points  is  essential,  but  an 
accurate  comparison  of  the  injured  with  the  sound  limb  is  equally  important. 

is  ocation  of  both  bones  backwards  most  nearly  resembles  separation  of  the 
lower  epiphysis  of  the  humerus,  but  the  distinction  can  usually  be  easily  made 
oy  attention  to  the  rules  laid  down  on  page  072. 

moc^e  deduction  in  dislocations  of  the  elbow-joint  varies  according 
dirppK  1 -f1  1S  ^P^ced  or  not.  When  the  ulna  is  dislocated,  in  whatever 
timo  n°n  ' f m,a^  ')G  thrown,  and  whether  the  radius  be  displaced  at  the  same 
Hip  hr,1  110  ’ ^ 10  ^rca*'  obstacle  to  reduction  is  the  hitching  of  the  processes  of 
no  against  the  articular  end  of  the  humerus.  If  either  the  olecranon  or 
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coronoicl  process  be  fractured,  this  entanglement  cannot  take  place,  and  tlie 
joint  then  readily  slips  into  its  position,  though  it  is  very  difficult  to  maintain 
it  there.  The  reduction  of  the  displaced  ulna,  when  uncomplicated  by  fracture, 
may  always  be  effected,  as  Sir  A.  Cooper  has  recommended,  by  bending  the  arm 
over  the  knee.  The  patient  being  seated  on  a chair,  the  Surgeon  rests  one 
foot  upon  the  seat,  and,  placing  the  knee  in  the  bend  of  the  injured  elbow, 
grasps  the  forearm  with  both  hands  (Fig.  281) ; fixing  the  arm,  he  presses  the 
knee  firmly  against  the  inner  aspect  of  the  forearm,  so  as  to  disengage  the 
ulna  from  the  lower  end  of  the  humerus,  and  at  the  same  time  he  bends  or 
pushes  the  forearm  into  proper  position,  into  which,  indeed,  it  has  a tendency 

to  return  by  the  action  of  its  own  muscles, 
so  soon  as  the  opposing  osseous  surfaces 
are  separated. 

In  dislocations  of  the  radius,  this  move- 
ment across  the  knee  is  not  necessaiy.  All 
that  is  required  is  to  fix  the  upper  arm, 
and  then,  employing  extension  from  the 
wrist,  to  straighten  the  arm  well ; when, 
by  bending  the  elbow  at  right  angles,  the 
head  of  the  radius  may  be  pressed  into  a 
proper  position. 

After  reduction  has  been  effected,  the 
limb  should  be  firmly  put  up  in  lateral 
angular  splints,  the  hand  being  kept  semi- 
prone.  If  the  radius  have  been  displaced, 
a pad  should  be  applied  over  its  head,  so  as 
to  prevent  a return  of  the  displacement, 
which  is  very  apt  to  occur  when  the  or- 
bicular ligament  is  torn.  In  the  case  of  dis- 
location of  the  radius  forwards,  however, 
reduction  is  best  maintained  by  placing 
the  arm  in  the  extended  position,  and  ap- 
plying a straight  splint,  well  padded,  along 
the  palmar  aspect  of  the  limb.  The  in- 
flammation which  usually  results  must  be  combated  by  the  application  of 
evaporating  lotions.  When  it  has  subsided,  passive  motion  maybe  com- 
menced, and  frictions  and  douches  employed,  so  as  to  remove  the  stiffness  that 

is  apt  to  be  left  about  the  joint.  _ „ 

In  those  cases  in  which  the  dislocation  is  complicated  with  fiacture  o som 
part  of  the  articular  ends,  and  in  which  the  diagnosis  of  the  precise  nature  o 
the  injury,  owing  to  the  swelling  or  other  causes,  has  not  been  very  c ear  y 
made  out,  the  joint  should  be  placed  in  as  good  a position  as  possi  e,  y 
process  of  traction,  flexion,  and  moulding,  so  as  to  bring  the  osseous  points 
into  proper  bearing  with  one  another ; the  angular  splints  must  then  be  app  ie 
and  local  antiphlogistic  treatment  employed.  At  the  end  of  a mont  or 
weeks  passive  motion  maybe  commenced,  lest  permanent  rigidity , w 11c 

very  apt  to  supervene,  come  on.  . . • 

Compound  Dislocations  of  the  Elbow  arc  always  very  serious  injuries, 

although  by  the  employment  of  a rigorous  antiseptic  treatment  their  J 
may  be  much  lessened.  By  these  means  a useful  joint  may  usually 


Fig.  281. — Dislocation  of  the  Ulna : Reduction. 
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when  the  soft  parts  are  not  too  extensively  lacerated,  without  any  operative 
interference.  In  other  cases  the  Surgeon  may  often  have  to  decide  between 
resection  of  the  articular  ends  and  amputation  of  the  arm.  Should  the  soft 
structures  be  extensively  contused  and  torn,  the  brachial  artery  or  the  median 
nerve  injured,  and  the  bones  fractured  as  well  as  dislocated,  amputation  will 
be  the  safer  course.  In  determining  on  the  line  of  practice,  however,  the 
Surgeon  will  be  guided  by  the  considerations  stated  at  p.  57 5,  in  reference  to 
compound  fracture  of  this  joint.  In  some  instances  recovery  has  taken  place 
with  a very  useful  limb,  even  after  severe  compound  dislocation  of  the  elbow- 
joint,  complicated  with  rupture  of  the  brachial  artery. 

Old-standing  Dislocations  of  the  Elbow  are  reduced  with  much  difficulty 
in  all  cases  in  which  the  ulna  is  completely  displaced  ; this  is  owing  rather  to 
the  interlocking  of  the  irregular  articular  surfaces  and  to  the  formation  of 
adhesions  in  the  torn  capsule  and  around  the  displaced  bones,  than  to  muscular 
contraction.  The  tendon  of  the  triceps,  and  even  that  of  the  biceps,  has 
been  divided  in  some  of  these  cases  of  old-standing  dislocation  of  the  elbow, 
in  order  to  facilitate  reduction.  In  those  instances  in  which  I have  done  this 
operation  or  seen  it  adopted,  but  little,  if  any,  good  has  resulted  ; and  I have 
known  troublesome  sloughing  to  ensue.  As  a general  rule,  I believe  that  it 
will  be  found  extremely  difficult,  even  under  anaesthesia  and  with  the  aid 
of  the  pulleys,  to  reduce  an  ulna  that  has  been  completely  dislocated  for  more 
than  a month.  When  the  ulna  is  only  partially  dislocated,  even  though  the 
radius  be  completely  displaced,  reduction  may  be  effected  without  much  diffi- 
culty at  a very  much  later  period — it  is  said,  as  late  as  two  years  after  the 
accident  ; but  here  the  difficulty  is  not  to  effect  but  to  maintain  the  reduction 
and  keep  the  bone  in  position,  as  it  has  a constant  tendency  to  slip  forwards 
and  outwards.  Provided  a dislocated  elbow  can  be  so  far  reduced  as  to  allow 
the  forearm  to  be  bent  at  a right  angle,  a useful  arm  will  be  left. 

Dislocations  of  the  Wrist  are  of  rare  occurrence  ; so  much  so,  that  their 
existence  has  been  denied  by  Dupuytren  and  other  modern  Surgeons  of  great 
experience.  Although  there  can  be  no  doubt  that  fractures  of  the  lower  end  of 
the  radius,  more  especially  of  an  impacted  character,  have  often  been  mistaken 
for  these  displacements,  yet  there  can  be  now  no  question  that  they  do  occa- 
sionally, though  rarely,  occur.  Any  doubt  that  may  formerly  have  existed 
upon  this  point,  in  consequence  of  the  want  of  post  mortem  examinations,  has 
been  in  recent  years  cleared  up  by  the  dissections  of  cases  that  have  been  made 
by  Marjolin  and  Yoillermier.  The  observations  of  these  Surgeons,  together 
with  those  previously  made  by  Sir  A.  Cooper,  tend  to  show  that  dislocation 
of  the  Hand  and  Carpus  from  the  radius  may  take  place  either  lachcards 
or  forwards. 


These  accidents  are  occasioned  either  by  frills  on  the  palm,  or  by  the  hand 
being  forcibly  bent  forwards.  In  falls  on  the  palm  the  hand  may  be  thrown 
forwards  under  the  bones  of  the  forearm,  lying  on  their  palmar  aspect.  In 
forcible  bending  of  the  hand  forwards  there  may  be  displacement  of  it  and  the 
carpus  backwards  on  the  dorsal  aspect  of  the  radius  and  ulna. 

In  the  Dislocation  of  the  Hand  and  Carpus  Backwards — the  Dorsal 
displacement— there  will  be  shortening  of  the  length  of  the  limb  below  the 
c ov,  with  a large  dorsal  prominence  occasioned  by  the  carpus  overlapping 
ie  ower  end  of  the  radius,  which  bone  will  be  felt  and  seen  as  a projection 
on  tie  palmar  side.  In  the  other  variety  of  radio-carpal  dislocation,  the 
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Hand  and  Carpus  are  thrown  Forwards  under  the  radius  and  ulna  on 
their  Palmar  aspect.  This  dislocation  is  illustrated  in  the  accompanying 
figure,  taken  from  a cast  sent  to  me  by  Cadge  of  Norwich  (Fig.  282).  In  it 
the  projection  of  the  styloid  process  of  the  ulna  and  the  lower  end  of  the 
radius  form  a concave  line  on  the  dorsal  aspect,  overlapping  the  carpus,  which 
lies  on  the  palmar  side  of  the  radius. 

The  Diagnosis  of  these  injuries  has  to  be  made  from  sprains  of  the  wrist, 
from  simple  and  from  impacted  fractures  of  the  radius.  From  sprains  of  the 
wrist,  the  great  and  prominent  deformity  will  at  once  enable  the  Surgeon  to 
distinguish  a dislocation.  From  simple  fracture  of  the  lower  end  of  the  radius, 
the  peculiar  deformity,  and  the  absence  of  crepitus,  will  afford  ready  means  of 

diagnosis.  It  is  from  the  impacted 
fracture  of  the  lower  epiphysis  of  the 
radius  that  it  is  most  difficult  to  dis- 
tinguish a dislocation.  In  the  disloca- 
tion, however,  the  general  laxity  of  the 
wrist-joint,  the  greater  readiness  with 
winch  the  deformity  is  removed,  the 
peculiar  and  abrupt  swelling,  and  the 
absence  of  obliquity  of  the  hand  to- 
wards the  radial  side,  will  enable  the 
Surgeon  to  distinguish  the  true  nature 

Fia.  282.— Dislocation  of  the  Hand  and  Carpus 

forwards.  oi  Llle 

The  Treatment  of  these  cases  is  simple, 
and  in  accordance  with  general  principles.  Reduction,  which  is  readily  effected, 
must  be  maintained  by  the  application  of  antero-posterior  splints  of  sufficient 
length  to  take  in  the  hand. 

Compound  Dislocation  of  tlie  Wrist,  without  fracture  of  the  bones  of 
the  fore-arm,  is  a rare  accident.  In  one  such  case  which  came  under  my  care 
at  the  Hospital,  in  consequence  of  injury  inflicted  on  the  arm  by  machinery, 
the  hand  was  thrown  forwards,  the  radius  projecting  backwards,  and  the  soft 
structures  on  the  palmar  aspect  of  the  joint  were  so  extensively  torn  through 
as  to  necessitate  amputation.  The  Treatment  of  such  a case  will  depend  on 
the  amount  of  injury  done  to  the  soft  parts.  If  these  be  not  very  extensively 
injured,  an  attempt  may  be  made  to  save  the  limb  ; but  if  they  be  widely  torn 
through,  the  arteries  and  nerves  lacerated,  and  the  tendons  perhaps  hanging 
out,  amputation  will  be  required ; this  occurred,  and  the  operation  w as  pei  * 
formed,  in  the  case  to  which  I have  just  referred.  This  will  be  rendered  more 
imperative  if  the  bones  of  the  lore-arm  be  comminuted  as  well. 

Congenital  Dislocation  of  the  Wrist  may  take  place  either  forwards  or 
backwards.  The  limb  is  in  either  case  greatly  deformed.  The  bones  are 
shortened  and  altered  in  shape,  more  especially  the  lower  end  ot  the  radius. 
The  muscles  are  also  shortened,  the  extensor  tendons  forming  a sharp  angle  as 
they  pass  over  the  carpus. 

Dislocations  of  Single  Bones  of  the  Cabpus  are  by  no  means  frequent. 
The  bone  that  is  most  commonly  displaced  is  the  Os  Magnum.  Ibis  accident 
usually  happens  from  falls,  in  which  the  hand  is  violently  bent  forwards,  in 
conseq ucnce  of  which  this  bone  starts  out  from  its  articulations,  projecting  as  a 
round  hard  tumour  on  the  back  of  the  wrist  opposite  to  the  metacarpal  bone  0 
the  middle  finger.  It  may  be  readily  reduced  by  being  pressed  upon  while  a 


CARPAL  AND  METACARPAL  BONES. 


665 


the  same  time  the  hand  is  extended.  There  is,  however,  a great  tendency  for 
this  hone  to  slip  out  again,  leaving  considerable  weakness  oi:  the  joint  ; so 
much  so,  that  in  two  cases  recorded  by  Sir  A.  Cooper,  the  patients  found  it 
necessary  to  wear  artificial  supports. 

The  Pisiform  Bone  is  occasionally  dislocated  upwards.  In  a case  under 
my  care,  it  was  displaced  by  an  effort  to  lift  a heavy  weight,  and  drawn  up  the 
arm  to  a distance  of  nearly  an  inch  by  the  flexor  carpi  uhiaris. 

A case  some  time  ago  occurred  to  me,  at  the  Hospital,  in  which  the  Semi- 
lunar Bone  was  dislocated.  The  patient  had  fallen  from  a height,  injuring 
his  spine,  and  doubling  his  right  hand  under  him.  On  examining  the  wrist,  a 
small  hard  tumour  was  felt  projecting  on  its  dorsal  aspect ; it  readily  disap- 
peared on  extending  the  hand  and  employing  firm  pressure,  but  started  up 
again  so  soon  as  the  wrist  was  forcibly  flexed.  It  was  evident  that  this  bone 
belonged  to  the  first  row  of  the  carpus,  articulating  with  the  radius  ; and  from 
its  size,  its  position  towards  the  radial  side  of  the  carpus,  and  its  shape,  which 
could  be  very  distinctly  made  out  through  the  integuments,  there  could  be  little 
doubt  that  it  was  the  semilunar  bone.  Taaffe,  of  Brighton,  has  related  a case 
in  which  the  semilunar  bone  was  dislocated  anteriorly,  so  that  it  projected 
upwards  and  forwards  between  the  radius  and  ulna. 

Dislocations  of  the  Metacarpal  Bones. — The  Metacarpal  Bones 
may  possibly,  though  very  rarely,  be  dislocated  from  the  carpus.  This  acci- 
dent happens  usually  to  a single  metacarpal  bone  ; which,  in  consequence  of 
some  extreme  degree  of  violence,  is  forced  out  of  its  bed  and  is  thrown  back- 
wards on  the  carpus.  Most  frequently,  this  accident  is  the  result  of  injury  and 
shattering  of  the  hand  by  gun-barrel  or  powder-flask  explosions  ; and  in  such 
cases  the  metacarpal  bone  of  the  Thumb  is  the  one  that  commonly  suffers, 
the  dislocation  being  also  usually  compound,  and  complicated  with  fracture  of 
the  bones  and  extensive  palmar  laceration.  Dislocation  of  the  metacarpal 
bone  of  the  thumb,  however,  is  rare,  though  the  articulation  between  this  bone 
and  the  trapezium  appears  at  first  not  to  be  of  a character  to  resist  much 
external  violence.  This  is  probably  owing  in  a great  measure  to  the  powerful 
muscles  by  which  the  bone  is  supported  in  all  cases  in  which  the  force  is  ap- 
>1  plied  upon  ^ its  palmar  aspect,  as  it  most  frequently  is,  as  well  as  to  the  little 
eveiage  offered  by  so  short  a bone.  Luxation,  however,  of  the  metacarpal 
fi  lone  of  the  thumb  has  been  observed  to  take  place  forwards  as  well  as  baclc- 
tj  wm  1 s,  the  latter  being  the  most  common.  The  Reduction  is  in  general  easy, 
extension  being  made  from  the  thumb  by  means  of  a piece  of  tape  applied 
round  the  first  phalanx.  ^ 

IS  ext  to  the  metacarpal  bone  of  the  thumb,  those  of  the  Index  and  Middle 

ingers  are  most  liable  to  dislocation  backwards  : sometimes  complete,  at 
others  incomplete. 

hnJ  am ',ot  acquainted  with  any  case  on  record  in  which  all  the  metacarpal 
fYe  Jeeu  ^located  from  the  carpus.  The  annexed  engraving  (Fig. 
thelwH  a in  Universifcy  College  Museum,  taken  from  a patient  in 
hand  lioF'  & A m W10m  ^ believe  that  this  accident  must  have  occurred  ; the 
rounder!  1 uowu  forwards  and  shortened,  and  the  carpal  bones  forming  a 
convex  am  .“*“'**  Prominence  on  the  dorsum  of  the  metacarpus.  The 
and  differs  aianCG  °*  ^1)S  corresponds  with  the  outline  of  the  carpal  bones, 
radius  remai'bably  from  the  concave  aspect  of  the  lower  end  of  the 

u a,  as  seen  in  the  radio-carpal  dislocation  (Fig.  282),  that  I 
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think  there  can  be  little  doubt  as  to  the  nature  of  the  injury  sustained  by  the 
patient. 

The  Treatment  of  such  cases  will  be  the  same  as  that  for  ordinary  disloca-  ' 
tions  of  the  carpal  bones  ; splints  of  sufficient  length  to  take  in  the  hand  being 
applied,  after  reduction,  in  order  to  maintain  the  parts  in  position. 

Dislocations  of  the  Metacarpo-Phalangeal  Articulations  are  by  no 
means  of  common  occurrence.  They  are  usually  produced  by  falls  on  the  hand, 
and  are  met  with  at  all  ages  ; most  commonly  in  the  young  adult,  but  some- 
times at  an  earlier  age.  I have  seen  this  accident  in  a child  four  years  old. 
Most  frequently  the  Proximal  Phalanx  of  the  Thumb  is  the  bone  that  is 
dislocated,  being  thrown  backwards  on  the  metacarpal  bone  (Fig.  284)  in  such 


a way  that  the  articular  surface  of  the  phalanx  rests  upon  the  back  of  the 
metacarpal  bone  immediately  below  its  head.  The  signs  of  the  accident 
are  sufficiently  evident.  In  the  normal  state  of  the  hand,  the  metacarpo- 
phalangeal articulation  of  the  thumb  is  convex  backwards  : in  this  dislocation 
it  becomes  convex  towards  the  palmar  aspect  and  angularly  concur  e nil 
The  head  of  the  metacarpal  bone  can  be  felt  and  seen  projecting  on  the  palmar 
aspect  of  the  thumb.  The  proximal  phalanx  stands  up  as  it  were  upon  the  back 
of  this  bone,  but  the  articular  surface  of  the  phalanx  cannot  be  felt,  owing 
to  its  being  in  contact  with  the  posterior  part  of  the  metacarpal  bone  juft  a o\e 
its  neck.  The  phalangeal  articulation  is  always  semiflexed.  This  dislocation 
of  the  proximal  phalanx  of  the  thumb  has,  owing  to  the  difficulty  oi  its  re 
duction,  attracted  more  attention  from  Surgeons  than  it  would  at  hist  appear 
to  deserve.  So  great  has  this  difficulty  been  in  some  cases,  as  to  render  the 
dislocation  irreducible,  notwithstanding  the  employment  of  as  nuich  one  as  1 
was  safe  to  use,  and  that  most  skilfully  directed,  or  to  compel  the  Smgeon 
have  recourse  to  operative  interference  in  order  to  replace  the  head  of  the  >onc. 
The  obstacle  to  the  ready  reduction  of  this  small  bone  has  been  ottrnu  e 
different  causes.  Thus,  Hey  supposed  that  it  was  owing  to  the  con^''^ 
the  neck  of  the  bone  between  the  lateral  ligaments  of  the  joint,  1 M 
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entertained  a very  similar  opinion,  looking  upon  the  malposition  of  these 
ligaments  as  the  principal  source  of  difficulty.  The  folding  m o e an  ei  101 
ligament  of  the  joint,  and  the  interposition  of  a sesamoid  bone  between  the 
articulating  surfaces,  have  also  been  regarded  as  giving  rise  to  this  peculiar 
difficulty  in  reduction.  The  more  probable  explanation,  however,  appears  to 
he,  that  the  narrow  neck  of  the  metacarpal  bone  becomes  locked  between,  or 
! constricted  by,  the  two  terminal  attachments  of  the  short  flexor  of  the  thumb, 
which  must  be  carried  back  over  its  broader  head,  together  with  the  displaced 
phalanx  ; the  head  of  the  metacarpal  bone  being  grasped  between  these  tendons 
and  the  torn  capsule  of  the  joint,  like  a stud  between  the  sides  of  a button-hole. 
The  observations  of  Vidal,  Malgaigne,  and  Ballingall  point  to  this  as  the  cause 


of  the  great  difficulty  in  reduction  that  is  often  met  with. 

Reduction. — Although,  as  has  been  said,  great  difficulty  iu  reduction  is 
often  met  with,  it  would  be  a great  error  to  suppose  that  it  always  exists.  On 
the  contrary,  very  many  of  these  dislocations  are,  under  chloroform,  most 
readily  reduced  by  simple  traction  and  manipulation.  Should  any  difficulty 


Fig.  2S5. — Reduction  of  Dislocation  of  Thumb. 
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be  experienced,  the  following  plan  will  usually  answer.  The  hand  and  meta- 
carpal bone  being  fixed  by  an  assistant,  the  Surgeon  bends  back  the  thumb, 
so  as  to  bring  the  phalanx  to  a right  angle  with  the  metacarpal  bone  on  which 
it  is  displaced.  He  now  employs  traction  in  the  axis  of  the  displaced  portion 
of  the  thumb,  keeping  the  metacarpal  bone  well  pressed  down  into  the  palm. 
Having  thus  unlocked  the  phalangeal  articular  surface  from  the  back  of  that 
bone,  he  draws  it  well  forwards,  and,  when  it  is  opposite  the  head  of  the 
metacarpal  bone,  bends  it  down  into  the  pahn.  In  this  way  I have  reduced 
a dislocation  of  the  phalanx  backwards  between  five  and  six  weeks  after  its 
occurrence.  Simple  traction  in  the  straight  direction,  however  forcible,  and 
even  when  aided  by  the  pulleys,  will  do  little,  if  any,  good  in  the  reduction  of 
this  dislocation,  as  the  only  effect  is  to  draw  the  slit  in  the  capsule  and  the  two 
heads  of  the  short  flexor  more  tightly  than  ever  round  the  neck  of  the  bone. 
Very  severe  extension  has  been  employed  without  any  effect  ; and  there  is  the 
tradition  in  the  surgical  profession  in  London  of  a thumb  having  been  dragged 
off  in  the  attempt  to  reduce  this  dislocation  by  pulleys.  If  the  Surgeon  fail  in 
reducing  the  dislocated  phalanx  by  manipulation  under  chloroform,  as  above 
described,  or  by  traction,  what  is  to  be  done  ? In  these  circumstances,  the 
dislocation  should  not  be  left  without  a further  effort  to  replace  the  bone  ; and 
this  may  usually  be  readily  enough  done  by  the  subcutaneous  section  of  the 
resisting  structures.  The  Surgeon  must  bear  in  mind  that  the  obstacle  to 
re  action  is  purely  mechanical ; that  muscular  contraction  has  nothing  to  do 
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with  it ; and  that  it  is  quite  as  great  when  the  patient  is  anesthetized  as  when 
he  is  not.  He  must  therefore  enlarge  the  slit  in  the  capsule,  and  divide  the 
tense  bands  formed  on  each  side  by  the  tendinous  attachments  of  the  short 
flexor.  This  operation  is  best  done  by  passing  a tenotome  through  the  skin  in 

...  ...  ^ ,1  n ii.  ...  mi.  -i  • p 


front  of  the  joint,  and  cutting  first  on  one  side,  then  on  the  other.  The  chief 


resistance  will  be  found  on  the  ulnar  side  of  the  thumb,  where  the'  tendinous 
insertion  of  the  adductor  pollicis  is  probably  divided  at  the  same  time  as  that 
of  the  short  flexor  of  the  thumb.  After  these  structures  have  been  cut  through, 
the  phalanx  can  be  replaced,  and  the  thumb  should  be  put  up  securely  between 
splints. 

When  reduction  has  been  effected,  care  must  be  taken  to  prevent  recur- 
rence of  the  displacement.  This  is  best  done  by  keeping  the  thumb  bent  into 
the  palm,  and  retaining  it  there  by  means  of  a gutta-percha  cap  moulded  over 
it  and  bandaged  down.  If  the  dislocation  be  left  unreduced,  the  thumb  will 
to  a great  extent  become  useful,  but  necessarily  shortened,  deformed,  and 
incapable  of  much  flexion. 

In  Compound  Dislocation  of  this  joint,  the  bone  may  usually  readily  be 
replaced  ; should  there  be  any  difficulty  in  retaining  the  bone  in  position,  the 
head  of  the  metacarpal  bone  must  be  removed,  the  dislocation  being  then 
reducible  with  great  readiness,  and  the  wound  treated  in  a simple  manner. . 

Dislocations  between  the  Phalanges  rarely  occur.  These  dislocations 
are  partial  or  incomplete,  and  usually  consist  of  a twist  of 
the  second  upon  the  proximal  phalanx.  I do  not  think 
that  simple  dislocation  of  the  ungual  phalanx  from  the 
second  is  possible.  Partial  dislocation  of  the  middle  pha- 
lanx, which  is  a very  common  accident,  is  readily  recognized 
by  the  deformity  it  entails  (Fig.  286),  and  is  easily  reduced 
by  pressure  and  traction  in  proper  directions.  A ^ cry  con- 
venient mode  of  applying  traction  is  by  means  of  the  toy  called 
an  “ Indian  puzzle  ” (Fig.  285),  which  grasps  the  finger  more 
tightly  the  more  it  is  pulled  upon..  The  finger  will  continue 
to  be  stiff  and  comparatively  useless  for  some  length  of  time  ; 
the  joint  being  swollen  and  tender  ; the  patient  can  geneially 
bend  it,  but  cannot  extend  it  fully  or  bear  any  traction  upon 
it.  This  condition  is  especially  apt  to  be  troublesome  and 
chronic  if  the  patient  be  gouty,  or  if  his  general  health  ie 
otherwise  deranged,  and  requires  rest  and  local  counter-irritation,  with  an 
anti-podagric  treatment  for  its  remedy.  In  Compound  Dislocation  of  the 
phalanges,  the  bone  should  be  replaced,  the  finger  supported  by  a g 
percha  splint,  and  the  wound  dressed  lightly.  In  some  cases  it  is  necessary 
to  remove  the  projecting  end  of  bone  before  this  can  conveniently  be  done . 
ankylosis  then  results,  a sufficiently  useful  finger  being  left. 


Fig.  2S6. — Partial  Dis- 
location of  the  Mid- 
dle Phalanx  of  the 
Middle  Finger. 


DISLOCATIONS  OF  THE  LOWER  LIMB. 

Dislocations  of  the  Pelvis.— It  often  happens  that,  in  conscience _of 
severe  blows  upon  or  compression  of  the  pelvis,  the  Symphysis  o ® 

Bones  or  more  frequently  the  Sacro-iliac  Articulation,  ^displaced. 
Here  the  nature  of  the  injury  is  indicated  by  the  deformity  that iosu  * , ^ 

the  same  treatment  is  required  as  in  fracture  of  the  pelvis,  with  which  these 
accidents  arc  commonly  associated. 


COCCYX— FEMUR. 
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The  Coccyx  is  sometimes  violently  bent,  and  almost  dislocated  forwards  by 
falls  • or  it  may  be  forcibly  bent  backwards  during  violent  parturient  efforts. 
These  accidents  may  be  remedied  by  manipulation  through  the  rectum  ; but 
arc  apt  to  be  followed  by  that  painful  neuralgic  affection  Coccydyma,  described 


at  Dislocations  of  the  Femur.— Notwithstanding  the  great  depth  of  the 
acetabulum,  the  complete  manner  in  which  the  head  of  the  thigh-bone  is 
received  into  its  cavity,  the  firmness  of  the  capsular  ligament,  and  the  great 


DISLOCATIONS  OF  THE  HEAD  OF  THE  THIGH  BONE,  ACCORDING  TO  ASTLEY  COOPER’S  CLASSIFICATION. 

Fig.  287.— Upwards  and  Fig.  288.— Backwards  Fig.  289.— Downwards  Fig.  290.— Forwards 

somewhat  Backwards,  towards  Sciatic  Notch.  into  Foramen  Ovale.  and  Upwards  on 

Ion  Dorsum  Ilii.  the  Pubic  Bone. 

strength  of  the  muscles  that  surround  and  support  the  joint,  dislocations  of 
the  hip  are  more  frequently  met  with  than  those  of  many  other  joints  that 
appear  less  perfectly  supported.  This  is  doubtless  in  a great  measure  owing 
to  the  action,  on  the  head  of  the  femur,  of  the  great  length  of  leverage  of  the 
thigh-bone  itself  when  external  violence  is  applied  to  the  knee,  and  of  the 
J whole  of  the  lower  extremity  when  the  violence  is  applied  to  the  foot. 

Dislocation  of  the  hip-joint  occurs  chiefly  in  young  or  middle-aged  adults 
In  very  old  people,  fracture  of  the  neck  of  the  femur  will  commonly  be  pro- 
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duced  by  the  same  violence  that  would  have  displaced  the  head  of  the  hone  at 
an  earlier  age.  In  children  dislocation  is  rare,  as  the  shaft  generally  gives  ! 
way.  Yet  it  docs  happen  even  at  a very  early  age.  Two  cases  have  occurred  ' 
in  my  practice  at  the  Hospital.  In  one  the  hone  was  dislocated  on  the  i 
pubic  hone,  in  a child  a year  and  a half  old  ; in  the  other  on  the  dorsum  ilii 
in  a boy  of  six. 

The  different  forms  of  dislocation  of  the  femur  were  described  with  great 
clearness  and  precision  by  Sir  A.  Cooper,  according  to  whom  the  head  is  most 
commonly  thrown  upwards  and  somewhat  backwards,  so  as  to  lodge  on 
the  slightly  concave  surface  between  the  acetabulum  and  the  crista  ilii,  resting  . 
on  the  gluteus  minimus,  and  having  the  trochanter  turned  forwards  (Fig.  287); 
or  the  head  may  he  thrown  downwards  into  the  foramen  ovale,  lying  upon 
the  obturator  externus  muscle  (Fig.  289)  ; or  forwards  and  upwards  upon 
the  horizontal  branch  of  the  pubic  hone  under  the  psoas  and  iliacus  muscles, 
to  the  outer  side  of  the  femoral  vessels  (Fig.  290);  lastly  he  described  a variety 
in  which  the  head  of  the  bone  was  supposed  to  be  thrown  backwards  into 
the  great  sciatic  notch  and  to  rest  upon  the  pyriformis  (Fig.  288).  It  has, 
however,  since  been  shown  that  the  peculiar  features  of  this  form  are  due,  not 
to  the  head  of  the  hone  sinking  into  the  notch,  hut  to  the  relation  of  the  neck 
of  the  femur  to  the  obturator  internus  muscle. 

The  classification  originally  given  by  Sir  Astley  Cooper  has  been  of  late 
years  slightly  modified  in  accordance  with  the  more  accurate  knowledge  we 
now  possess  of  the  various  forms  of  dislocation  of  the  femur.  It  has  teen 
shown  by  experiments  on  the  dead  body  that  the  most  important  structure  in 
the  mechanism  of  dislocation  of  the  hip- joint  is  the  ilio-femoral  ligament. 
Gunn  of  Chicago,  Busch,  Yon  Pitha,  and,  more  recently  and  fully,  Bigelow, 
have  insisted  on  an  exact  knowledge  of  this  important  ligament  as  constituting 
the  basis  of  a correct  understanding  of  the  mechanism,  not  only  of  the  various 
forms  of  dislocation  of  the  hip,  hut  also  of  the  proper  methods  to  be  adopted 
for  the  reduction.  Bigelow,  to  whom  we  are  especially  indebted  for  a most 
lucid  exposition  of  the  subject,  has  shown  that  the  four  commonly  described  dis- 
locations of  the  hip  could  be  demonstrated  in  the  dead  body  after  the  whole 
of  the  muscular  and  ligamentous  structures  round  the  joint  had  been  divided 
except  the  ilio-femoral  ligament  and  the  obturator  internus  muscle,  which 
suffice  to  direct  the  limb  to  its  appropriate  position  and  to  fix  it  there,  the 
muscle  being  concerned  only  in  the  production  of  the  dislocation  described  by 
Sir  A.  Cooper  as  “ into  the  sciatic  notch.”  The  ilio-femoral  ligament  is  0 
great  strength.  Bigelow  has  found  its  breaking  strain  in  the  dead  body  to  range 
from  250  to  750  pounds.  It  is  single  above  where  it  is  attached  to  the 
anterior  inferior  spine  of  the  ilium  and  divides  below  into  two  strong  bands,  one 
inserted  into  the  upper  and  the  other  into  the  lower  end  of  the  anterior  inter- 
trochanteric line,  from  which  fact  Bigelow  gives  it  the  name  of  the  - g* 

ment.  The  obturator  internus  muscle  is  also,  as  pointed  out  by  0 ■ 

a structure  of  great  strength,  owing  to  the  intermixture  of  ten  V®® 

with  its  muscular  substance.  In  consequence  of  this  arrangement  it 
practically  an  accessory  ligament  to  the  joint 

The  observations  of  Bigelow  have  shown  that  whcrcvei  one  01  botl 
branches  of  the  ilio-femoral  ligament  remain  untom  the  head  of  the  wuc  a 
into  certain  definite  positions  giving  rise  to  characteristic  signs  ; " eu 
ligament  is  completcl/ruptured  the  position  assumed  bv  the  bone  ts  uncertain, 
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being  due  chiefly  to  accidental  circumstances.  He,  therefore,  divides  disloca- 
tion into  Regular,  in  which  one  or  both  branches  of  the  ilio-femoral  ligament 
remain  untorn,  and  Irregular,  in  which  the  whole  ligament  is  ruptured. 

For  convenience  of  description,  and  with  a view  to  practical  utility,  the 
v regular  dislocations  may  be  divided  into  three  chief  groups,  to  which  must  be 
added  certain  exceptional  forms  which  are  so  rare  as  to  require  only  mention. 

1.  Dorsal  Dislocations,  or  Dislocations  Backwards  and  Upwards. — 
Of  these  there  are  two  varieties : a,  when  the  head  of  the  bone  passes  above 
the  obturator  internus  (dislocation  on  to  the  dorsum  ilii) ; b,  when  the  head 
passes  below  that  muscle  (dislocation  into  the  sciatic  notch  of  Sir  Astley 

■ Cooper)  (Figs.  287,  288). 

2.  Thyroid  Dislocations,  or  Dislocations  Downwards. — These  disloca- 
tions present  four  varieties,  of  which  one  only  is  common — obliquely  inwards 
and  downwards  on  the  thyroid  foramen  (Fig.  289).  In  addition  to  this,  there 
are  three  exceptional  forms  : a,  inwards  and  downwards  as  far  as  the  periineum  ; 
b,  vertically  downwards  below  the  acetabulum  ; c,  outwards  and  downwards  as 
far  as  the  tuberosity  of  the  ischium. 

3.  Dislocations  Upwards,  or  Pubic  Dislocations. — Of  this  form  there 
are  two  varieties : a,  when  the  head  of  the  femur  is  displaced  on  to  the  pubic 
bone  (Fig.  290) ; b,  when  it  lies  beneath  the  anterior  inferior  spine  of  the 
pubes,  or  the  subspinous  dislocation. 

The  exceptional  forms  of  dislocation  are  the  following : — 

4.  The  Anterior  Oblique,  in  which  the  head  of  the  bone  lies  behind  the 
anterior  inferior  iliac  spine. 

5.  The  Supra-spinous,  in  which  the  head  of  the  bone  lies  above  the  anterior 
inferior  iliac  spine,  between  it  and  the  superior  spine. 

6.  The  Everted  Dorsal  Dislocation,  in  which  the  head  of  the  bone  lies 
on  the  anterior  part  of  the  dorsum,  behind  the  anterior  inferior  iliac  spine.  In 
the  two  last  forms  the  outer  branch  of  the  ilio-femoral  ligament  is  ruptured. 

With  regard  to  the  Relative  Frequency  of  the  various  forms  of  disloca- 
tion, Sir  Astley  Cooper  says,  that  of  20  cases  of  dislocation  of  the  hip,  12  will, 
on  the  average,  be  on  the  dorsum  ilii  (above  the  tendon  of  the  obturator 
intemus  of  Bigelow),  5 on  the  sciatic  notch  (below  the  tendon  of  the  obturator 
internus),  2 on  the  thyroid  foramen,  and  1 on  the  pubic  bone.  Hamilton 
states  that,  excluding  anomalous  cases,  of  104  dislocations  which  he  has  col- 
lected, 55  were  on  the  dorsum  ilii,  28  into  the  sciatic  notch  (below  the  tendon 
of  the  obturator  internus),  13  into  the  thyroid  foramen,  and  8 upon  the  Dubic 
bone.  1 


In  the  Reduction  of  dislocations  of  the  hip-joint,  two  methods  may  be 
employed,  extension  or  manipulation.  In  extension,  forcible  traction  is  made 
by  pulleys  or  otherwise  in  the  direction  of  the  axis  of  the  limb,  overcoming  by 
mam  force  any  obstacle  arising  from  muscular  contraction  or  the  mechanical 
resistance  of  ligaments.  In  manipulation  force  is  avoided,  the  Surgeon’s  object 
being  to  relax  the  ligaments  which  offer  a mechanical  obstruction  to  reduction, 
and  to  disentangle  the  head  of  the  bone  from  its  abnormal  position,  and  by 
!refT.011  !fcvarious  rotatory  movements,  each  adapted  to  the  particular 

case,  to  bring  it  back  into  the  acetabulum  lWcmirmW;™  1-; — a 


775.  He  describes  two  cases,  one  of  dislocation  on  the  foramen 
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ovale  in  a man — the  other  a dislocation  on  the  dorsum  ilii  in  a hoy.  In  the 
first  case  the  pulleys  had  been  used  ineffectually  several  times,  when  the 
“ lacque  ” slipping,  their  use  was  discontinued.  Mr.  Anderson  says  : “ I was  ' 
convinced  that  attempting  the  reduction  in  the  common  method,  with  the 
thigh  extended,  was  improper,  as  the  muscles  were  put  upon  the  stretch,  the 
action  of  which  is  perhaps  sufficient  to  overcome  any  extension  we  can  employ. 
But  by  bringing  the  thigh  to  near  a right  angle  with  the  trunk,  by  which  the 
muscles  would  be  greatly  relaxed,  I imagined  the  reduction  might  more  readily 
take  place,  and  with  much  less  extension.  I raised  the  thigh,  to  about  a right 
angle  with  the  trunk,  and,  with  my  right  hand  at  the  ham,  laid  hold  of  the 
thigh,  and  made  what  extension  I could.  At  the  same  time  that  I did  this, 
with  my  left  hand  at  the  head  and  inside  of  the  thigh,  I pressed  it  towards  the 
acetabulum,  while  my  right  gave  the  femur  a little  circular  turn,  so  as  to  bring 
the  rotula  inwards  to  its  natural  situation,  and  at  the  second  attempt  it  went 
in  with  a snap.” 

In  the  second  case,  the  reduction  was  not  attempted  till  the  eighteenth  day 
after  the  accident.  The  patient  was  laid  across  the  bed,  and  the  thigh  raised 
so  as  to  form  an  acute  angle  with  the  trunk.  In  this  situation,  the  knee  of  the 
dislocated  limb  lay  considerably  over  the  sound  thigh.  “ Considerable  exten- 
sion was  then  made  ; with  my  left  hand  I laid  hold  of  the  middle  of  the  leg 
which  I brought  inwards.  By  this  the  femur  made  a circular  turn,  which 
directed  its  head  towards  the  acetabulum,  into  which  it  went  with  a sensible 

noise  ” (pp.  426—428).  , . ,T  ,,  Q , . 

The  method  was,  however,  first  distinctly  advocated  by  Aathan  smith,  in 

1881  and  extended  by  Reid,  of  Rochester  (U.S.A.),  in  1851  ; but  it  was  not 
until*  the  publication  of  Bigelow’s  work  that  the  scientific  principles  of 
manipulation  were  fully  laid  clown.  At  the  present  time  no  Surgeon  would 
resort  to  extension  by  means  of  pulleys  m a recent  dislocation  of  the  hip  with- 
out havino-  first  attempted  reduction  by  manipulation.  In  those  of  old  siandr 
inn  extension  by  means  of  the  pulley  is  still  required,  as  by  manipulation 
sufficient  force  cannot  be  exerted  to  overcome  those  secondary  causes  of  resist- 
ance that  become  developed  in  such  cases.  _ . 

ifter  Treatment—  The  fact  of  the  reduction  being  accomplished  is  ascer- 
tained by  comparing  the  bony  points  of  the  limb  with  those  of  the  opposite 
side,  and  seeing  if  they  correspond.  A long  splint  and  spica  bandage  shot 
now  be  applied  to  fix  the  thigh,  and  the  patient  be  kept  m bed  foi  a foitmjit. 

so  that  reunion  of  the  ruptured  tissues  may  take  place. 

I shall  describe  both  methods  of  reduction  m connection  with  each  of  the 

nrincipal  forms  of  dislocation  of  the  hip.  , 

1 Dorsal  Dislocations,  or  Dislocation  Upwards  and  Backwards. 

Causes  — The  dislocations  upwards  and  backwards  which  are  most  conunon  y 
met  with  in  the  hip,  are  occasioned  by  violence  acting  upon  the  hiffiiidul 
flexed  and  slightly  adducted  : as  when  a person  is  struck  on  the  back  mtl  a 
heavy  weight  whilst  kneeling,  or  is  thrown  forwards,  or  falls  whilst  carding 
a heavy  load  upon  his  shoulders,  when  the  upper  and  posterior  part  of Rhe 
ffiint  receives  the  whole  strain.  Thus,  in  a case  under  my  care  111  Umvenrfy 
College  Hospital,  it  was  caused  by  a heavy  weight  falling  from  a crane  up 
L > i 1 L was  knceliim  on  one  knee  and  reaching  down  to  put  a ticket 
""the  sffie  rf  SaM  In  another  case  it  was  caused  by  the  patient  s 
feUincr  between  the  carriage  and  platform  111  a railway-station  m suci  a w y 
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that  he  lay  on  his  side  on  the  footboard  with  his  knee  against  the  platform 
and  his  back  against  the  carriage.  As  the  carriage  slowly  moved,  his  leg 
became  flexed,  and  the  space  being  insufficient,  the  head  of  the  bone  was 
pushed  out  of  the  socket.  Bigelow  states  that  if  the  femur  is  flexed  at  right 
angles,  and  thrust  directly  backwards  with  sufficient  force  to  dislocate  it,  the 
: head  will  tend  to  pass  between  the  obturator  internus  and  the  pyriformis.  At 
1 an  angle  of  forty-five  degrees,  it  may  be  thrust  upwards  and  backwards  above 
the  pyriformis.  Both  these  displacements  would  give  rise  to  the  symptoms  of 
dislocation  upon  the  dorsum  ilii.  I11  extreme  flexion,  or  in  cases  complicated 
i by  forcible  inward  rotation,  the  head  tends  to  pass  out  beneath  the  tendon 
of  the  obturator  internus,  and  we  then  have  the  form  of  dorsal  dislocation 
formerly  described  as  dislocation  into  the  sciatic  notch. 

Pathological  Anatomy. — The  capsule  is  ruptured  behind,  but  the  ilio-femoral 
ligament  is  intact  in  all  dorsal  dislocations.  The  ligamentum  teres  is  mostly 
torn,  but  not  necessarily  in  all.  Dupuytren  and  Stklillot  both  mention  cases 
of  dislocation  on  the  dorsum  ilii  in  which  this  ligament  escaped  without 
rupture.  In  dislocation  on  the  dorsum  ilii,  the  head  will  be  found  lying  in 
a variable  position  on  the  ilium,  above  and  behind  the  acetabulum.  The 
trochanter  is  directed  forwards,  being  held  in  that  position  chiefly  by  the 
unruptured  external  band  of  the  ilio-femoral  ligament,  which  is  very  tense. 
The  muscles  are  tom  to  a varying  degree  in  different  cases.  Sir  Astley  Cooper 
found  the  gemelli,  obturators,  aud  quadratus,  completely  torn,  and  the  pecti- 
neus  slightly  tom  in  one  case.  Syme  found  the  gluteus  maximus  extensively 
torn,  with  the  head  of  the  bone  imbedded  in  it ; the  gluteus  minimus,  the 
pyriformis,  and  the  gemellus  superior  lacerated ; and  the  head  of  the  femur 
lying  upon  the  gemelli  and  the  great  sciatic  nerve.  MacCarthy  has  described 
the  appearances  in  another  case.  He  found  the  deeper  fibres  of  the  gluteus 
maximus  had  been  tom  by  the  head  of  the  bone,  which  was  lying  with 
its  anterior  part  on  the  brim  of  the  acetabulum,  with  the  lowermost  fibres 
of  the  gluteus  minimus  interposed,  and  the  dimple  for  the  ligamentum  teres 
directed  backwards  and  inwards.  The  posterior  fibres  of  the  gluteus  medius 
were  also  tom,  and  the  pyriformis,  obturator  internus,  and  gemelli  muscles  had 
been  completely  torn  from  their  pelvic  attachments.  The  quadratus  femoris 
was  uninjured.  The  capsule  had  given  way  posteriorly  ; in  front  and  above 
it  was  intact.  Although  some  fibres  of  the  ligamentum  teres  had  been  rup- 
tured, the  ligament  still  resisted  all  attempts  to  break  it.  The  ilio-femoral  and 
pubo-femoral  bands  were  uninjured,  notwithstanding  that  the  acetabulum  had 
separated  into  its  three  component  parts,  the  fracture  traversing  also  the 
lho-pectineal  eminence.  The  lowermost  fibres  of  the  external  oblique  muscle 
of  the  abdomen,  and  some  fibres  of  the  sartorius,  psoas  magnus,  and  iliacus 
internus  muscles  were  also  ruptured.  In  all  these  cases  it  is  evident  that  the 
none  had  passed  out  above  the  obturator ; in  the  last  this  muscle  was  torn. 

In  dislocations  below  the  tendon  of  the  obturator  internus  the  position 
sumer  iy  the  bone  is  best  explained  by  the  accompanying  figures  taken 
' m , °w  s woik  on  the  Hip.  Fig.  091  shows  the  normal  position  of  the 
uscle  behind  the  head  and  neck  of  the  bone.  It  is  evident  that  in  a state 

hp-iri  ,!v"m  1exinn’  01  m°dcrate  flexion  with  forcible  internal  rotation,  the 
„ ■ i t.AVi  ^ 1 n adc  to  pass  out  beneath  the  muscle.  Immediately  after  the 
or  in  via  • 10  , IIn  ’ 18  almost  invariably  extended  either  in  lifting  the  patient 

V0L  j10*  lm  on  back-  The  ilio-femoral  ligament  being  untorn,  and 
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consequently  the  neck  of  the  femur  being  more  or  less  firmly  fixed,  the  head 
moves  upwards  as  the  limb  is  extended  till  it  comes  to  lie  above  the  muscle  in 
the  position  shown  in  Fig.  292,  the  obturator  interims  now  lying  in  fronkof 
the  neck  of  the  bone  and  passing  over  it,  thus  limiting  the  displacement 
upwards.  The  injury  to  surrounding  muscles  is  very  various.  Hillard 
cl’ Angers  found  the  gluteus  maximus  and  medius  lacerated  and  the  gemelli 
torn,  probably  from  the  strain  they  bad  been  subjected  to  from  the  position 
of  the  obturator.  MacCarthy  found  the  gluteus  maximus  not  torn,  but  the 
bursa  between  it  and  the  vastus  externus  was  ruptured  and  filled  with  blood. 
The  sheath  of  the  great  sciatic  nerve  was  also  distended  with  blood,  and  the 


Pi".  291. — Pelvis  and  Head  of  the  Peimiv 
with  obturator  internus  in  natural  po- 
sition. (Bigelow.) 


Pi".  292. — Pelvis  and  Head  of  Femnr 
showing  dislocation  below  the  tendon 
of  the  obturator,  with  secondary  dis- 
placement of  the  head  upwards,  and 
abnormal  position  of  the  obturator 
internus. 


nerve-fibres  separated  from  one  another.  The  posterior  fibres  of  the  gluteus 
minimus  were  torn  and  the  areolar  tissue  beneath  the  muscle  filled  with 
blood  The  quadratus  femoris  muscle  was  torn  completely  m two,  and  the 
uppermost  fibres  of  the  adductor  magnus,  and  some  fibres  of  the  gemelli  and 
obturator  internus  muscles,  were  lacerated.  The  capsule  was  perfect  m front 


The  ligamentum  teres  had 


and  above,  but  torn  at  the  most  posterior  part. 

been  torn  off  close  to  the  femoral  attachment.  • . 

The  accompanying  drawing  (Fig.  293)  is  from  a case  which  was  admitted  into 
University  College  Hospital.  The  patient  died  from  other  injuries  a few  horns 
after  admission.  The  dislocation  was  reduced  without  the  slightest  difficulty 
by  manipulation  and  showed  no  tendency  to  slip  out  again,  though  the  man 
was  very  restless  before  death.  The  dislocation  was  easily  reproduced 
the  limb  had  been  dissected  and  rigor  mortis  had  passed  oil.  - con®1  " ’ ' 
extravasation  of  blood  was  found  beneath  the  glutens 
muscle  torn  was  the  gemellus  inferior,  the  upper  border  of  the  quatote  w 
slightly  bruised,  and  the  lower  border  of  the  glutens  minimus .was  ata. . »' 
by  a little  extra vasated  blood,  apparently  from  the  pros® ue  of  the  »d  «f 
bone  in  its  abnormal  position,  and  there  was  extmvwuted  blood 

sciatic  nerve.  A small  fragment  had  been  chipped  from  the 


of  the  UTBUiU  DV/icvuiv/  ■ — — - cr  . 

margin  of  the  acetabulum,  but  was  firmly  fixed  by  the  capsule 
Stoht.-If  the  head  of  the  bone  have  been  displaced 


great 


above  the 
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obturator  and  upon  the  dorsum  of  the  ilium,  the  hip  will  be  found  to  be 
a good  deal  distorted,  the  gluteal  region  being  somewhat  prominent,  and 
the  upper  part  of  the  thigh  enlarged,  in  consequence  of  the  approximation  of 
the  muscular  attachments,  so  as  to  give  an  appearance  of  widening  to  the  hip. 
The  head  of  the  bone  can  be  felt  in  its  new  situation,  more  especially  on 
rotating  the  limb  ; the  trochanter  is  less  prominent  than  natural,  usually 
lying  close  against  the  brim  of  the  acetabulum,  and  being  turned  forwards  ; 
there  is  marked  shortening,  varying  from  one  to  two  inches  in  some  cases, 
perhaps  even  as  much  as  three  inches.  The  amount  of  shortening  will  neces- 
sarily depend  upon  the  distance  to  which  the  head  of  the  bone  is  thrown 
upwards  on  the  dorsum.  The  position  of  the  limb  is  remarkable,  being  dis- 


nmu  5 «*.  adductor magnus?  6,  biceps;  oft,  obturator C;  ^ genfeHus^up^  = 8CMt,C 


r W nmrrC  8’  WltIi  fche  thigh  s,ightl?  beufc  llP°*  the  abdomen,  and 
surfinp  n P°ni  -h,e  Ug  l’  80  that  the  kuee  is  semi-Aexed,  and  raised  from  the 
oaL IZ  7}  f Pa“  18  lyin§'-  Thc  f00fc  is  Verted,  so  that  the  ball 
aud  tlJf  i *****  on  fche  msfceP  or  against  the  ankle  of  the  sound  limb; 
across  tho  1 13  S0,f.e^haJ  raised-  The  axis  of  the  dislocated  thigh  is  directed 
wei; thlrd  of  the  «>nnd  thigh.  The  movements  of  the  joint  are 
adduction  ^*7  ' a 'Inction  and  eversion  are  not  practicable  ; but  inversion, 
patient  isYvh  °X!on  iuPon  the  abdomen,  can  be  practised.  "When  the 

spine  is  on  pRg  . 1 ’ 7^1  kbe  knee  sightly  raised  and  advanced,  the  lumbar 

so  that  tiip  1;,  ju|jP(31  eye  ; but 't  an  attempt  be  made  to  straighten  the  knee, 
that  the  limb  hes  flat,  the  lumbar  spine  will  arch  forwards. 


x x 2 
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The  slight  flexion,  the  rotation  inwards,  and  the  adduction  are  all  due  to 
the  position  in  which  the  neck  of  the  hone  is  held  hy  the  unyielding  ilio-  , 
femoral  ligament  ; flexion  and  adduction  are  easy  because  by  approximating 
the  intertrochanteric  line  to  the  anterio-inferior  pubic  spine  they  relax  the 
ligament. 

When  the  head  of  the  bone  has  escaped  below  the  tendon  of  the  obturator  we 
have  the  dislocation  formerly  described  as  into  the  sciatic  notch,  and  to 
which  the  name  of  “sciatic”  is  still  usually  applied.  If  seen  immediately 
after  the  accident  there  may  be  extreme  flexion  and  adduction,  the  dislocated 
limb  crossing  the  sound  thigh  near  the  groin,  but  usually  before  the  Suigeon 
sees  the  case  the  limb  has  been  brought  down  so  that  the  head  has  gone  up 
behind  the  obturator.  The  symptoms  then  resemble  those  of  the  dislocation 
on  to  the  dorsum  ilii,  differing  chiefly  in  degree.  The  inversion  of  the  knee 
and  foot  is  more  marked,  and  consequently  the  trochanter  is  less  prominent 
than  in  the  dislocation  on  the  ilium  ; the  shortening  is  very  much  less,  as  it 
is  limited  by  the  obturator  internus  in  its  abnormal  position  ; 
it  seldom  exceeds  an  inch  and  is  usually  not  so  much.  The 
position  of  the  limb  will  depend  upon  the  degree  to  which 
the  thigh  has  been  extended  since  the  accident.  In  the 
erect  position  the  weight1  of  the  limb  brings  it  down  so  that 
the  axis  of  the  thigh  may  be  directed  across  the  sound  knee, 
and  the  toes  of  the  injured  side  may  rest  on  those  of  the 
opposite  foot.  Thus  it  may  closely  resemble  a dislocation 
on  the  dorsum  ilii,  the  most  important  difference  being  the 
small  amount  of  shortening  when  the  head  has  escaped  below 
the  tendon.  By  violent  manipulation  or  extension  the  ob- 
turator internus  may  be  torn,  and  the  lower  dislocation  may 
thus  be  converted  into  one  on  the  dorsum  ilii. 

The  Diagnosis  of  this  form  of  dislocation  is  easy  in  pro- 
portion as  the  head  of  the  bone  lies  high  on  the  dorsum 
ilii.  The  lower  it  is  placed  the  more  difficult  does  the 
detection  of  the  displacement  become,  and  the  greater  the 


Fig.  294.  — Dislocation  rjpp  0f  pg  qeing  overlooked  altogether,  or  mistaken  for  a 
■below  tlic  lenclon.  — ' ^ 11  - 


Much  nversion. 
gelow. 


a.  (Bi-  gprain.  In  ordinary  cases  of  fracture  of  the  neck  of  the 
thi°k-bone,  the  eversion  of  the  limb  at  once  points  out 
that  the  head  of  the&bone  is  not  dislocated  on  the  ilium  The  only  severe 
iiiiury  of  the  hip  with  which  the  dislocation  upwards  and  backwards  can 
be  confounded,  is  the  rare  case  of  fracture  of  the  neck  of  the  thigh-bone, 
ivith  inversion  of  the  limb.  In  this  accident,  the  increased  mobility,  and 
SferiS  of  crepitus,  will  enable  the  Surgeon  to  effect  the  diagnosis. 
Should  however  the  case  be  one  of  impacted  extracapsular  fracture,  mlh  uner 
““fficulty  of  diagnosis  is  undoubtedly  great  A correct  conchy 
nay  however,  be  arrived  at  by  observing  that  m the  frac  me  the  flat  cued 
trochanter  is  approximated  to,  and  is  in  nearly  a perpendicular  line  with  & 
nnterS  superior  spine  of  the  ilium  ; whilst  in  the  dislocation  lie  trocliante 
ifdtagonahy  behind  that  process  of  bone,  and  the  head  of  the  thigh-bone  can 
be  felt  in  its  new  situation  by  deep  manipulation^  the 

■Red notion  of  Dorsal  Dislocations  by  Manipulation.  11  I* 

h ho  Wd  UBOJi  liis  bade  on  a mattress  on  the  Hoor  and  fully  an«sthct®A 
must  be  laicl  upon  mn  mi,ovo  Qr„  ohief  wavs  in 

the  Surgeon  standing  on  the  injured  side.  There  ate  t«o  clnet  waj 
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which  reduction  may  be  effected,  by  traction  and  by  rotation.  Traction  is  thus 
performed  : — 

Flex  the  thigh  upon  the  abdomen,  bending  the  limb  at  the  knee  to  a right 


Fig.  295.— Reduction  of  a Dorsal  Dislocation  of  the  Hip  by  Traction. 


angle  (Fig.  295).  The  flexion  relaxes  the  ilio-femoral  ligament,  and  the  relaxation 
may  be  further  increased  by  slight  adduction ; then  rotate  very  slightly  inwards ; 


Fig 


296.— Reduction  0f  a Dislocation  fry  Rotation.  The  Thigh  is  flexed,  slightly  adducted,  and 
lotated  inwards,  as  in  the  first  stage  of  reduction  of  a dorsal  dislocation. 


that  is  to  say,  move  the  foot  away  from  the  middle  line  while  the  knee  is  held 
s eat).  Ibis  disengages  the  head  from  behind  the  socket ; slight  traction  in 
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the  line  of  the  femur  will  then  usually  bring  the  bone  into  position  ; if  more 
force  is  required  the  Surgeon  may  place  his  foot,  covered  only  with  a 
stocking,  on  the  anterior  superior  spinous  process,  to  steady  the  pelvis  while 
he  raises  the  bent  knee.  In  the  great  majority  of  cases  reduction  will  l>e 
easily  effected  by  this  plan. 

Rotation  is  thus  performed.  The  Surgeon,  standing  on  the  injured  side,  grasps 
the  ankle  with  one  hand  and  the  knee  in  the  other  as  in  Fig.  296.  He  then 
steadily  flexes  the  thigh  upon  the  abdomen,  so  that  the  head  of  the  bone  is 
lifted  out  from  behind  the  acetabulum  and  the  ilio-femoral  ligament  relaxed. 
At  the  same  time  that  the  thigh  is  flexed  it  is  better  to  keep  it  slightly 
adducted.  The  limb  must  now  be  slowly  abducted,  and  finally  rotated 

outwards  by  bringing  the  foot  of 
the  injured  side  over  the  sound  leg. 
By  this  manoeuvre  the  head  is  made 
to  revolve  around  the  great  troch- 
anter, which  is  fixed  by  the  outer 
branch  of  the  Y-ligament,  and  to 
rise  into  its  articular  cavity  (Fig. 
297).  Finally  the  limb  is  brought 
down  parallel  to  the  other.  Bigelow 
has  summarised  the  movements  ne- 
cessary to  effect  reduction  this  way 
in  the  following  words,  “ Lift  up, 
hejicl  out,  roll  out." 

Reduction  by  Extension,  ac- 
cording to  Sir  Astley  Coopers  me- 
thod, is  effected  in  the  following 
manner.  The  patient,  having  been 
put  under  the  influence  of  chloroform,  is  laid  on  his  back  upon  a strong  table. 
One  staple  should  then  be  fixed  in  the  floor  near  the  head  of  the  bed  at  the 
side  corresponding  to  that  of  the  dislocated  limb,  while  another  staple  is  placed 
in  the  wall  at  the  foot,  above  the  level  of  the  body,  in  a direct  line  with  the 
axis  of  the  limb,  and  about  twelve  feet  from  the  other.  The  counter-extending 
force  must  then  be  made  by  a jack-towel  or  a padded  leather-belt  pa^ed 
between  the  injured  thigh  and  the  permseum,  and  fixed  to  the  staple  in  the 
floor.  The  pulleys  must  now  be  attached  to  proper  straps,  or  to  a towel 
fixed  with  a clove-hitch  knot  immediately  above  the  knee,  at  one  end  , the 
other  extremity  being  attached  to  the  staple  in  the  wall,  which  should  be 
so  situated  as  to  be  continuous  with  the  axis  of  the  lower  part  of  the  limb. 
The  knee  being  then  slightly  bent  and  rotated  inwards,  traction  is  applied 
slowly  and  steadily  until  the  head  of  the  bone  has  approached  the  acetabulum, 
when  the  Surgeon  rotates  the  limb  outwards  so  that  the  head  may  slip  into  its 

socket  (Fig.  298).  . ci  m it 

This  method  is  seldom,  if  ever,  required  in  recent  dislocations,  bliouici  i 

be  necessary,  as  in  an  old  dislocation,  it  would  be  better  to  flex  the  thigh  more 
than  is  shown  in  the  figure  after  the  bone  had  been  brought  down  as  far  as 

iiossiblc  by  extension  in  tlic  uxis  of  tlic  limb. 

Reduction  of  tlie  Dislocation  below  the  Tendon  of  the  Obturator  is 

effected  by  the  same  processes  of  manipulation  as  in  the  other  form  o c 
dorsal  dislocation.  The  first  method,  that  of  traction,  is  usually  at  once 


Fig.  297.— Dorsal  Dislocation.  Reduction  t>y  Rotation. 
The  limb  has  been  flexed  and  abducted,  and  it  remains 
only  to  rotate  it  outwards,  and  so  to  render  the  outer 
Branch  of  the  Y-ligament  tense.  (Bigelow.) 
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successful.  Sir  A.  Cooper  found  great  difficulty  in  the  reduction  of  this 
dislocation,  and  he,  Lisfranc  and  other  Surgeons,  have  tailed  to  1 educe  it  iy 
extension.  They  believed  that  the  difficulty  arose  from  the  head  of  the  bone 
sinking  into  the  great  sciatic  notch.  The  fallacy  of  this  view  and  the  part 
played  by  the  obturator  interims  in  resisting  reduction  by  extension  m the 


axis  of  the  limb  has  been  already  pointed  out.  Should  extension  be  necessary, 
it  must  be  made  with  the  thigh  flexed  at  a right  angle  to  the  trunk. 

In  either  of  these  dislocations,  if  difficulty  arise  in  raising  the  bone  over  the 
edge  of  the  acetabulum,  recourse  may  be  had  to  the  plan  recommended  by  Sir 
Astley  Cooper,  of  lifting  the  head  of  the  bone  over  the  edge  of  the  acetabulum 
by  means  of  a round  towel  placed  under  the  upper 
part  of  the  thigh  and  over  the  shoulders  of  an  assistant, 
who,  first  stooping  and  at  the  same  time  resting  his 
foot  on  the  patient’s  pelvis,  should  then  raise  his 
shoulders  and  draw  the  bone  towards  its  socket. 

Dislocation  downwards  and  outwards  towards 
the  tuberosity  of  the  ischium  is  described  by  Bige- 
low as  closely  allied  to  the  dorsal  dislocation  below  the 
tendon.  It  arises  from  causes  similar  to  those  giving 
rise  to  a dorsal  dislocation,  applied  when  the  thigh  is 
fully  flexed  on  the  abdomen.  The  head  of  the  bone 
bursts  out  through  the  capsule  and  passes  below  the 
tendon  of  the  obturator  internus,  rupturing  the 
gemellus  inferior  and  quadratus,  and  comes  to  lie 
close  to  the  tuberosity  of  the  ischium.  It  can  be  felt 
in  this  situation  ; there  is  extreme  flexion  and  adduction  and  rotation  inwards 
(Fig.  299).  On  extending  the  limb,  the  neck  of  the  bone  remaining  fixed 
by  the  ilio-femoral  ligament,  the  head  passes  upwards  behind  the  tendon  of  the 
obturator  internus,  and  the  dislocation  is  thus  converted  into  an  ordinary 
“ dorsal  below  the  tendon.” 

Dislocations  of  the  head  of  the  femur  directly  backwards  with 
fracture  of  the  brim  of  the  acetabulum  may  occur  when  a heavy  weight  frills  on 
0 10  ')a°k  °f il  person  who  is  kneeling.  In  this  case  the  pelvis  is  driven  down 
vi o ently  on  to  the  femur,  which  is  forced  against  the  ground  at  its  lower  end. 

. imPact  of  the  blow  drives  the  posterior  part  of  the  brim  of  the  acetabulum 
against  the  head  of  the  femur,  and  this  is  thrust  through  the  capsule  at  its 


Fig.  299. — Dislocation  Down- 
wards and  Outwards  to- 
wards the  Tuberosity  below 
Tendon.  (Bigelow.) 
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posterior  part.  It  is,  perhaps,  rather  the  pelvis  that  is  thrust  forwards  than 
the  femur  backwards — but  the  result  is  the  displacement  of  the  head  of  the 
bone,  and  its  being  lodged  directly  backwards  behind  the  cotyloid  cavity. 

2.  Dislocation  Downwards,  or  Thyroid  Dislocations. — Causes. — This 
dislocation  appears  to  be  occasioned  by  the  limb  being  suddenly  and  violently 
abducted,  as  by  falls  with  the  legs  widely  separated  ; in  consequence  of  which 
the  head  of  the  bone  is  tilted  against  the  inner  side  of  the  capsule,  and,  ruptur- 
ing this,  is  thrown  on  the  thyroid  foramen. 

Pathological  Anatomy. — The  head  of  the  bone  escapes  by  a laceration  of 
the  inner  side  of  the  capsule  where  it  is  thin  and  membranous.  The  ilio- 


femoral ligament  is  untorn,  and  holds  the  root  of  the  neck  up  while  the  head 
descends,  and.  passes  somewhat  inwards  ; consequently  the  femur  is  flexed  and 
abducted.  The  round  ligament  is  torn.  The  pectineus  and  adductor  brevis 
muscles  have  been  found  to  be  torn  in  this  injury. 

Symptoms.— The  hip  is  flattened,  and  the  prominence  of  the  trochanter 
completely  absent,  or  indeed  replaced  by  a depression.  The  limb  is  lengthened 
by  about  two  inches,  advanced  before  the  other,  and  considerably  abducted 
(Fig.  300).  The  knee  is  bent  and  incapable  of  extension ; the  foot  usually 
points  forwards,  but  is  sometimes  slightly  everted  and  widely  separated  tiom 
its  fellow.  When  the  patient  stands,  the  body  is  bent  forwards,  partly  to 
accommodate  the  pelvis  to  the  flexed  position  of  the  limb  dependent  on  the 
ilio-femoral  ligament,  and  partly  on  account  of  the  tension  of  the  psoas  am 
iliacus  muscles  ; and  in  a thin  person  the  bone  may  be  felt  in  its  new  situation. 
When  he  lies  on  his  back  the  knee  is  much  raised,  the  thigh  being  flexed. 

according  to  Bigelow,  to  an  angle  of  35°.  . 

Reduction  by  Manipulation  must  be  done  by  rotation  or  traction  as. follow . 
In  rotation  the  limb,  having  been  flexed  on  the  abdomen  so  as  to  bring  it  into  a 
perpendicular  position,  must  be  slightly  abducted  so  as  to  disengage  the  hea 
of  the  bone.  The  thigh  is  then  to  be  strongly  rotated  inwards,  and  adductc 
the  knee  being  carried  towards  the  floor  (Fig.  301). 


Fig.  300. — Thyroid  Dislocation. 
(Bigelow.) 


Fig.  301. — Reduction  by  Manipulation  in  Thyroid 
Dislocation.  Rotation  and  Circumduction  In- 
wards of  Head  of  Femur.  (Bigelow.) 
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Reduction  by  fraction  may  be  done  thus  : the  Surgeon  flexes  the  limb  and 
abducts  it,  and  then  placing  his  foot  upon  the  side  of  the  pelvis,  pulls  01 
jerks  the  thigh  in  the  direction  in  which  the  head  is  required  to  go  to  leach 
the  socket.  If  more  force  is  required  a towel  may  be  put  round  the  low  ei 

: part  of  the  thigh.  _ 

Reduction  by  Extension  is  to  be  done  in  the  following  manner.  The 
patient  is  laid  on  his  back  ; the  counter-extending  girth,  or  towel,  is  then 


Fig.  302. — Deduction  by  Dislocation  into  Thyroid  Foramen  by  Extension. 


r placed  round  the  pelvis  and  fixed  firmly  to  a staple  next  to  the  sound  side  of 
the  patient.  A padded  girth  is  then  to  be  placed  between  the  perinmum  and 
| the  upper  part  of  the  dislocated  thigh.  From  this,  extension  is  made  by  means 
of  the  tourniquet  or  the  pulleys,  which  are  fixed  to  a staple  at  a little  distance 
rom  the  injured  side  of  the  patient.  Extension  having  then  been  made  to 
suci  a degiee  as  to  elevate  the  head  of  the  bone  from  the  depression  in  which 
it  lies,  the  Surgeon  passes  his  hand  behind  the  sound  leg,  and,  seizing  the 
an  o of  the  injured  limb,  presses  it  backwards  and  draws  it  towards  the  mesial 
ime,  taking  care  to  keep  the  knee  straight,  and  thus  throwing  the  head  of  the 
none  into  tlm  acetabulum  by  the  action  of  a long  lever  (Fig.  302), 
i he  following  are  more  rare  forms  of  dislocation  downwards. 

L i 16  khe  thigh-bone  may  be  thrown  directly  downwards,  so  as  to 

A , !,e.  e>  Jargon  of  the  acetabulum,  between  the  sciatic  notch  and 
vVl0K  01amen-  Two  cases  of  this  injury  have  been  recorded  by  Gurney 
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of  Camborne,  and  one  by  Luke.  In  it  there  is  less  eversion  of  the  limb  than 
in  the  thyroid  dislocation  (Fig.  303).  Bigelow  has  pointed  out  that  the  head 
of  the  bone,  when  thrown  below  the  lower  margin  of  the  acetabulum,  may  be 
further  displaced  ; either  backwards  on  the  dorsum  ilii,  or  forwards  to  the 
thyroid  foramen.  In  extreme  flexion,  however,  the  head  may  pass  down  as  ■ 
far  as  the  tuberosity  or  the  ascending  ramus  of  the  ischium ; in  the  former 
case  the  limb  is  everted,  and  in  the  latter  inverted,  and  in  all  cases  flexed. 
The  head  of  the  bone  may  pass  also  into  the  perinaeum,  so  as  to  be  felt 
in  its  abnormal  situation  behind  the  scrotum.  It  has  been  known  to  compress  • 
the  urethra,  and  thus  give  rise  to  retention  of  urine.  The  thigh  is  extremely 
abducted  and  stands  out  at  a right  angle  with  the  body  ; and  the  toes  may  be 


Fig.  303. — Dislocation  directly 
downwards.  (Bigelow.) 


Fig.  304.— Dislocation  downwards  and  inwards  ■ 
towards  Perinffium. 


either  inverted  or  everted— which  is  ascribed  by  Bigelow  to  the  want  of  firm 
bearing  for  the  trochanter  in  the  perinceum  (Fig.  304). 

In  the  Reduction  by  Manipulation  of  these  two  rare  forms  of  dislocation  i 
downwards,  the  thigh  is  to  be  bent  and  its  head  guided  towards  the  socket.  . 
During  this,  the  dislocation  is  sometimes  converted  into  one  of  the  thyroid  or 
dorsal  variety.  In  the  dislocations  downwards,  vertical  traction  and  slight  ; 
inward  rotation  may  be  used ; in  the  dislocations  downwards  and  outwards,  . 
traction  upwards  and  inwards,  with  abduction  and  rotation  outwards  ; in  the 
displacement  downwards  and  inwards,  traction  upwards  and  outwards.  I 

Probably  allied  to  these  forms  of  dislocation  is  that  in  which  the  head  of  : 
the  bone  has  been  found  thrown  downwards  and  backwards  towards  the 
lesser  sciatic  notch.  In  these  cases  there  is  considerable  shortening,  but 
the  position  of  the  limb  appears  to  vary.  In  an  instance  that  occurred  to 
Iveate,  the  limb  was  abducted  aud  the  toes  turned  outwards.  In  a ease 
reported  by  Wormald,  the  limb  was  turned  inwards.  Although  the  limb  is  - 
described  as  shortened  in  these  cases,  Warren  has  related  a case  in  u uc  i it 

was  elongated.  . , , . A-. 

Dislocation  Upwards,  or  Pubic  Dislocation.— The  Cause  ol  this  ihs 

location  is  either  direct  violence  applied  to  the  back  of  the  thigh  uln  s ® ■ 
limb  is  abducted;  or  it  arises  from  the  patient  making  a false  step  in  w 
ing,  and  suddenly  throwing  his  body  backwards  in  order  to  avoid  a a , 

twisting  and  displacing  the  limb.  . , xi  p m0. 

Pathological  Anatomy.— The  capsule  is  lacerated  at  its  inner  aspect, 
femoral  ligament  remaining  untorn  and  causing  rotation  of  the  Inn  t>  ou 
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the  obturator  interims  is  tense  and  holds  the  limb  backwards,  being  the  chief 
| agent  in  preventing  flexion  ; the  gemelli  are  stretched  or  torn,  and  the  quad- 
ratus  femoris  has  also  been  found  to  be  ruptured.  In  one  case  related  by  Six 
A.  Cooper,  Poupart’s  ligament  was  torn  up,  and  in  another  the  pectineus  and 
adductors  were  torn  ; but  whether  this  was  done  by  the  dislocation  ox  by  the 
direct  injury  that  occasioned  it,  is  uncertain. 

Symptoms. — The  dislocation  upwards  on  the  Pubic  Bone  presents  very 
unequivocal  signs.  The  hip  is  flattened ; the  head  of  the  bone  can  be  dis- 
tinctly felt  lying  in  its  new  situation  above  Poupart’s  ligament,  to  the  outer 
side  of  the  femoral  vessels,  where  it  may  be  made  to  roll  by  rotating  the  limb. 
The  thigh  and  knee  are  slightly  flexed,  rotated  outwards,  and  abducted  ; the 
limb,  which  is  separated  from  its  fellow,  is  shortened  to  the  extent  of  an  inch 
(Figs.  305,  306). 

The  Reduction  by  Manipulation  can  be  effected  by  traction  and  rotation, 
or  by  rotation  alone.  The  former  is  effected  by  drawing  the  limb  downwards. 


Kg.  305. — Pubic  Dislocation.. 
(Bigelow.) 


Fig.  306.— Pubic  Dislocation.  Head  of  Bone  in 
Groin  suspended  by  Y-ligament.  (Bigelow.) 


and  at  the  same  time  raising  it  up  so  as  to  flex  it  gradually  on  the  abdomen 
as  the  head  of  the  femur  becomes  disentangled  from  its  position.  It  may 
then  be  rotated  inwards,  and  the  head  of  the  bone  thus  directed  towards  the 
acetabulum. 

By  rotation. — Bigelow  recommends  it  to  be  thus  accomplished : semi-flex 
the  thigh  so  as  to  relax  the  ilio-femoral  ligament,  and  to  bring  the  head  down 
from  the  pubes  ; then  abduct  and  rotate  inwards  to  disengage  it  completely  ; 
lastly  while  rotating  inwards  and  drawing  on  the  thigh,  carry  the  knee 
inwards  and  downwards  to  its  place  by  the  side  of  its  fellow. 

1 cSai'd  to  the  Reduction  by  Extension,  Sir  Astley  Cooper  advises 
a ic  patient  should  lie  upon  his  back  with  his  legs  widely  separated  ; and 
a.  ’ countci -extension  being  then  made  by  a girth  carried  between  the 
perm  mum  and  the  injured  thigh,  and  fixed  to  a staple  in  front  of  and  above 
ie  joc  y,  ic  pulleys  should  be  fixed  upon  the  lower  part  of  the  thigh,  and  the 
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extension  made  downwards  and  backwards.  After  this  lias  been  continued  for 
a sufficient  time,  an  assistant  lifts  the  head  of  the  bone  by  means  of  a towel  , 
over  the  brim  of  the  acetabulum  (Fig.  307). 

The  head  of  the  thigh-bone  may  also  be  thrown  under  the  anterior 


Fig.  307.— Reduction  of  Pubic  Dislocation  by  Extension. 


inferior  spinous  process,  constituting  the  Subspinous  Dislocation  of 

Bio-elow.  There  is  shortening  of  the  limb,  which  is  everted,  but  less  abducted 
or  advanced  than  in  the  dislocation  on  the  pubes.  The  head  of  the  bone  can 
be  felt  in  its  new  situation.  One  peculiarity  of  this  dislocation  is  that  in 

some  of  the  recorded  cases  the  patient  has  been 
able  to  walk  immediately  after  the  accident.  Bige-  • 
low  explains  this  by  the  position  of  the  Y-ligament 
over  the  upper  part  of  the  neck  of  the  femur 
(Fig.  308).  Reduction  of  the  dislocation  is  ac-  • 
complished  in  the  same  way  as  in  the  pubic  form. 

In  the  dislocations  above  described  the  Y-liga- 
ment remains  entire.  Bigelow  describes  also  Su- 
praspinous dislocation  with  or  without  rupture 


of  the  outer  branch  of  the  ligament.  In  this  dis-  • 


location  the  head  of  the  bone  leaves  the  socket  on 
the  outer  side  of  the  ilio-femoral  ligament.  If  * 
this  be  not  ruptured,  the  dislocation  is  called  by 
him  anterior  oblique:  in  it,  the  thigh  lies  across  - 
the  upper  part  of  the  corresponding  limb,  and  is  - 
firmly  locked  in  that  position,  with  much  shortening 
and  some  eversion.  Reduction  may  be  effected  by 
extension  of  the  limb  and  increased  circumduction 
across  the  symphysis,  with  a little  eversion  n 
necessary  to  dislodge  the  head  of  the  bone.  y J 
inward  rotation,  the  head  of  the  bone  is  thrown 
on  the  dorsum.  . 

In  the  true  supraspinous  dislocation,  the  outer  branch  of  t]Je ng 
ruptured  : the  limb  is  shortened  and  everted.  In  a case  rel^  Ijy  1 ^ 

the  limb  was  shortened  three  inches.  Reduction  may  be  effected  y 


Fig.  30S. — Subspinous  Dislocation. 
The  Y-ligament  is  stretched 
across  the  Neck  of  the  Bone, 
which  lies  beneath  it.  (Bigelow.) 
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duction  inwards  and  eversion,  by  which  the  dislocation  is  rendered  dorsal,  and 

may  be  then  reduced  as  already  directed.  . , . . fcl  „ 

Everted  Dorsal  Dislocation  may  occur  when,  in  _ ‘ . 

dorsum,  the  outer  branch  of  the  Y-ligament  is  broken  : the  integrity 
portion  being  necessary  for  the  inversion  of  the  limb. 

Irregular  Dislocations  of  the  head  of  the  thigh-bone  occur  when  the 
Y-lio-ament  is  wholly  ruptured.  The  displacement  may  take  place  m any  oi 
the  above-described  directions  : but  the  characters  are  inconstant 

Reduction  of  old  Dislocations  of  the  Hip-joint  is  attended  not  only 
with  great  difficulty,  but  with  no  small  amount  of  danger.  The  probability  of 
effecting  reduction  rapidly  decreases  with  the  length  of  time  that  the  bone  has 
been  left  unreduced,  and  more  rapidly  in  some  dislocations  than  in  others.  Thus 
it  is  easier  to  reduce  an  old  dislocation  on  the  dorsum  ilii  than  one  below  the 
tendon  of  the  obturator  internus.  Dislocation  of  the  head  of  the  thigh-bone 
on  the  dorsum  of  the  ilium  may  usually  be  reduced  without  any  great  difficulty, 
up  to  the  end  of  the  first  fortnight.  After  that  time  the  difficulty  increases 
considerably ; and,  although  reduction  has  frequently  been  effected  in  these 
cases  up  to  the  sixth  or  eighth  week,  yet  it  has  also  not  unfrequently  failed, 
notwithstanding  persevering  and  repeated  attempts.  After  two  months  have 
elapsed,  the  reduction  is  not  only  a work  of  great  uncertainty,  but  also  of  no 
slight  danger  from  suppuration  in  the  soft  parts,  or  fracture  of  the  femur  ; and 
it  is  then  seldom  practicable.  But  cases  have  been  reported,  and  are  referred 
to  at  p.  (333,  in  which  these  dislocations  have  been  reduced  at  a much  later 
period,  even  as  late  as  six  or  nine  months. 

If  the  bone  be  left  permanently  unreduced,  it  will  in  time  acquire  consider- 
able mobility,  more  particularly  in  the  lower  dorsal  dislocation,  the  patient 
walking  readily  with  a shortened  but  otherwise  useful  limb. 

The  attempt  to  reduce  old  dislocations  of  the  hip- joint  is  necessarily  attended 
with  more  or  less  danger.  In  some  cases  the  soft  parts  have  been  extensively 
lacerated  ; in  others  fatal  inflammation  of  the  joint  has  ensued  ; and,  in  eleven 
cases  with  which  I am  acquainted,  the  thigh-bone  was  fractured.  This  accident 
has  happened  to  Surgeons  of  such  eminence  as  Travers,  Vincent,  Malgaigne, 
Physick  of  Philadelphia,  to  G wynne  of  Brighton,  to  Blackman  of  Cincinnati, 
to  Harris  and  Randolph  of  the  Pennsylvania  Hospital,  to  the  Surgeons  of  the 
Northern  Hospital  in  Liverpool,  and  to  a practitioner  in  London  now'  living. 
In  most  of  these  cases  the  bone  gave  way  at  its  neck  or  below  the  trochanters  ; 
the  dislocation  wras  of  course  left  unreduced,  but  the  patients  recovered  without 
difficulty,  the  fracture  being  treated  in  the  usual  way.  The  cause  of  the 
fracture  appears  usually  to  have  been  the  employment  of  force  in  a transverse 
or  rotatory  manner,  after  extension  had  been  kept  up  for  some  considerable 
time.  There  is  no  proof  that  undue  violence  was  used  in  any  of  these  cases. 
It  is  probable  that  in  some  the  femur  had  become  weakened  by  disuse  of  the 
limb. 


The  Complication  of  Fracture  of  the  Femur  with  Dislocation  of  the 
Hip-joint  occasions  a very  serious  state  of  things,  that  may  baffle  the  most 
slcilful  efforts  on  the  part  of  the  Surgeon.  The  line  of  practice  to  be  adopted 
must  depend  in  a great  measure  on  the  seat  of  fracture.  If  this  be  situated 
below  the  middle  of  the  thigh,  the  limb  should  be  put  up  tightly  in  temporary 
splints,  and  an  attempt  made  under  chloroform  to  reduce  the  dislocation  in 
the  ordinary  way,  by  manipulation  or  by  pulleys  applied  over  the  splints.  If 
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the  fracture  be  high  up,  near  or  at  the  neck,  the  patient  should  be  put  under 
chloroform,  and  an  attempt  then  made  by  pressure  on  the  dislocated  head  and 
by  manipulation  to  replace  it.  It  is  possible  that  this  might  be  effected,  as  in  ' 
similar  injuries  of  the  humerus,  with  comparatively  little  trouble.  Should 
reduction  in  this  way  not  be  practicable,  we  may  adopt  the  plan  successfully 
employed  by  Badley,  who,  in  a lad  of  eighteen,  with  dislocation  on  the  dorsum 
ilii,  and  fracture  of  the  displaced  bone,  allowed  union  of  the  fracture  to  take 
place,  and  then,  at  the  end  of  live  weeks,  effected  reduction. 

Simultaneous  Dislocation  of  both  Hips,  perhaps  in  different  directions, 
or  of  one  hip  with  fracture  of  the  opposite  thigh-bone,  has  been  met  with  in 
some  rare  instances. 

Congenital  Dislocation  of  the  hip  is  by  no  means  rare  ; it  occurs  most 
frequently  in  girls,  and  may  affect  either  one  hip  or  both.  The  dislocation  is 
almost  invariably  on  the  dorsum  ilii,  though  other  varieties  have  been 
met  with.  When  it  is  double,  the  deformity  being  symmetrical,  is  seldom 
recognized  till  the  child  begins  to  walk.  The  signs  of  the  affection  are 
in  most  cases  clearly  marked.  The  situation  of  the  heads  of  the  bones 
behind  their  natural  position  causes  the  pelvis  when  the  patient  is  erect  to  be 
tilted  forwards,  carrying  with  it  the  last  lumbar  vertebra  ; to  compensate  for 
this  there  is  a curve  backwards  in  the  upper  lumbar  and  lower  dorsal  vertebras. 
Thus  the  lumbar  spine  forms  a very  extreme  curve,  with  its  convexity  for- 
wards (lordosis)  ; the  trochanter  is  approached  to  the  anterior  superior  spine 
of  the  ilium,  and  the  head  of  the  bone  may  be  seen  on  the  dorsum  ilii ; the 
thigh  seems  shortened  and  is  more  or  less  adducted,  and  the  toes  may  be 
straight  or  directed  inwards  ; the  patient  walks  fairly  well,  but  with  a peculiar 
rolling  motion.  Little  can  be  done  in  the  way  of  treatment,  though  much 
has  been  recommended.  If  the  patient  walks  well,  nothing  is  needed  ; bat 
in  some  cases  a properly  constructed  support  gives  relief  and  increased 
steadiness.  The  best  apparatus  is  a firm,  web-padded,  metal  belt,  to  encircle 
the  pelvis  between  the  trochanter  and  the  crest  of  the  spine.  On  each  side  of 
this  is  fixed  a carefully  moulded  cap  of  thick  leather  to  fit  the  displaced  head 
and  trochanter  ; from  the  belt  opposite  the  cap  a steel  rod  may  reach  up  to 
the  arm-pit  on  each  side,  ending  in  a crutch  to  take  a part  of  the  weight  of 
the  body,  and  a properly  fitted  pair  of  stays  attached  to  the  rod  will  also  tend 
to  support  the  trunk.  The  object  of  the  apparatus  is  to  throw  a certain  part 
of  the  weight  of  the  upper  portion  of  the  body  directly  on  the  displaced  heads 
of  the  bones.  The  belt  should  be  fitted  to  the  child  while  it  is  lying  down  and 
some  forcible  extension  is  being  made  to  the  limbs  so  as  to  increase  the  space 
between  the  trochanter  and  the  crest  of  the  ilium  as  much  as  possible,  and  if 
accurately  made  will  tend  to  maintain  this  in  the  erect  position. 

Dislocations  of  the  Patella  are  not  frequently  met  with.  They  may, 
however,  occur  in  four  directions,  viz.,  outwards,  inwards,  edgewise  or  vertically , 
and  upwards. 

1.  The  dislocation  Outwards  is  the  most  common  variety  of  the  accident ; 
the  bone  being  thrown  upon  the  outer  side  of  the  external  condyle  of  the 
femur,  with  its  axis  directed  somewhat  backwards  aud  downwards,  so  that  the 
inner  margin  is  directed  forwards.  The  knee  is  flattened  in  front,  and  is 
broader  than  usual;  the  patella  can  be  felt  in  its  new  situation,  and  the 
muscles  that  form  the  quadriceps  extensor  are  rendered  tense,  more  especially 
the  vastus  interims  ; the  leg  is  sometimes  extended,  but  more  frequently  the 
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. knee  is  slightly  flexed.  This  accident  usually  happens  from  sudden  muscular 
contraction,  especially  in  persons  who  are  knock-kneed.  In  some  cases  it  has 
been  occasioned  by  direct  violence,  driving  the  hone  out  ot  its  position.  Most 
: frequently,  the  patella  is  only  partially  displaced  outwards,  with  some  rotation 

of  the  hone  in  the  same  direction.  i 

Holthouse  {Lancet,  vol.  ii.,  1872)  has  recorded  a case  ot  congenital  dis- 
location of  the  patella  outwards.  The  abnormality  was  met  with  111  a boy 
ao-ed  seven,  who  had  been  admitted  into  the  Westminster  Hospital  for  fracture 
of  the  left'  femur.  Whilst  putting  up  the  fracture,  it  was  observed  that  the 
rio-ht  patella  was  so  displaced  that  its  inner  articular  facet  rested  on  the  outer 
condyle,  and  that  when  the  knee  was  flexed  the  dislocation  became  complete. 
There  was  no  inclination  inwards  of  either  knee.  The  mother  alleged  that  the 
condition  had  existed  from  birth,  and  that  at  first  both  knees  were  affected. 
The  boy  could  run  and  jump  as  well  as  other  children,  and  was  not  more  liable 
to  fall  than  they. 

2.  The  dislocation  Inwards  is  very  rare  ; Malgaigne,  who  has  investigated 
this  subject,  is  of  opinion  that  there  is  only  one  case  of  the  kind  on  record. 

In  these  lateral  dislocations,  Redaction  may  be  effected  by  laying  the  patient 
on  his  back,  bending  the  thigh  on  the  abdomen,  and  raising  the  leg  so  as  to 
relax  the  extensor  muscles.  The  Surgeon  then,  by  pressing  down  that  edge  of 
the  patella  which  is  furthest  from  the  middle  of  the  joint,  raises  the  other  edge, 
which,  being  tilted  over  the  condyles,  is  immediately  drawn  into  position  by 
the  action  of  the  extensors. 

3.  A remarkable  form  of  dislocation  of  the  patella  is  that  in  which  this  bone 
becomes  twisted  upon  its  axis  in  such  a way  that  it  is  placed  Vertically,  one 
of  its  edges  being  fixed  between  the  condyles,  and  the  other  projecting  under 
the  skin,  and  pushing  this  forwards  into  a distinct  tumour.  According  to 
Malgaigne,  the  outer  edge  is  most  commonly  fixed  in  the  intercondyloid 
notch  ; Streubel,  however,  who  has  collected  120  cases  of  dislocation  of  the 
patella,  states  that  one-sixth  of  these  were  vertical  dislocations,  and  in  about 
two-thirds  of  these  the  outer  edge  was  forwards.  In  some  cases,  as  those  of 
Woolf  and  Mayo,  the  bone  has  been  turned  almost  completely  round,  the 
posterior  articular  surface  becoming  partly  anterior.  The  signs  of  this  dislo- 
cation are  evident,  manual  examination  indicating  the  vertical  displacement 
of  the  patella,  with  a deep  depression  on  each  side.  The  limb  is  completely 
extended,  flexion  being  impossible. 

This  dislocation  has  most  generally  arisen  from  sharp  blows  or  severe  falls 
upon  one  edge  of  the  patella,  whilst  the  limb  has  been  semiflexed,  in  conse- 
quence of  which  the  bone  appears  to  have  been  semi-rotated  and  fixed  in  its 
new  position.  Violent  muscular  contraction,  however,  conjoined  with  a twist 
of  the  leg,  but  without  any  blow,  has  been  known  to  produce  it  in  some  cases. 

The  Reduction  of  this  displacement  has  sometimes  been  very  difficult ; in 
other  cases  it  has  been  readily  effected  ; whilst  in  two  or  three  instances  it  has 
been  found  to  be  quite  impracticable ; Surgeons  having  ineffectually  attempted, 
by  means  of  elevators  and  the  section  of  the  tendons  or  of  the  ligamentum 
patellee,  to  replace  the  bone,  and  the  patient  having  eventually  died  from 
septic  suppuration  of  the  joint,  with  the  displacement  unrelieved.  The  cause 
of  this  difficulty  of  reduction  is  not  very  distinctly  made  out ; it  is  certainly 
muci  greater  than  can  be  explained  by  simple  muscular  contraction,  and 
may  not  improbably  be  owing  to  the  aponeurotic  structures  which  cover  the 
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bone  becoming  twisted  ov  entangled  under  it,  or,  as  Malgaigne  supposes,  to  the 
superior  angle  of  the  bone  being  wedged  in  the  subcondyloid  space.  If  relaxa- 
tion of  the  muscles  of  the  thigh,  and  the  employment  of  proper  pressure  upon 
the  patella,  do  not  succeed,  reduction  may  perhaps  be  effected  by  the  patient 
making  a sudden  and  violent  muscular  effort  at  extension  of  the  limb,  or  by 
attempting  to  walk.  In  other  cases  the  bone  has  been  readily  replaced  by 
bending  the  leg,  and  rotating  it  on  the  axis  of  the  tibia,  at  the  same  time  that 
the  patella  is  pressed  into  position,  as  Vincent  recommends.  Upon  the  whole, 
forcible  flexion  of  the  knee  under  an  anaesthetic  followed  by  sudden  extension, 
while  the  projecting  edge  of  the  bone  is  forced  into  its  place,  appears  to  have 
answered  better  than  any  other  method,  and  will  probably  be  seldom  attended 
by  difficulty.  Should  these  plans  not  answer,  I do  not  think  it  would  be 
advisable  to  have  recourse  to  subcutaneous  section  of  the  tendon  of  the  quadri- 
ceps extensor  and  of  the  ligamentum  patellae.  In  one  case  in  which  both  these 
structures  were  divided,  the  patella  remained  as  firmly  fixed  as  ever,  and  the 
patient  eventually  died  of  suppurative  inflammation  of  the  knee-joint ; and  in 
no  case  in  which  division  has  been  practised  does  it  appear  to  have  facilitated 
reduction. 

4.  Dislocation  of  the  patella  Upwards  can  occur  only  in  consequence  of 
the  rupture  of  its  ligament.  This  accident,  which  is  always  accompanied  by 
much  inflammation  of  the  joint,  requires  the  same  treatment  as  a fractured 
patella. 

Dislocations  of  the  Knee. — This  joint,  owing  to  the  breadth  of  its 
articular  surfaces,  and  the  great  strength  of  its  ligaments,  is  seldom  dislocated. 
When  such  an  accident  happens,  it  usually  arises  from  falls  from  a great 
hei°-ht,  or  by  the  patient  jumping  from  a carriage  in  motion.  The  tibia  may  lie 
displaced  in  four  directions  : to  either  side,  forwards , or  backwards.  Besides 
these  displacements,  the  joint  is  subject  to  a partial  luxation,  dependent  upon 
displacement  of  one  or  both  semilunar  cartilages. 

1.  The  Lateral  dislocations  of  the  tibia  are  the  most  common.  They  are 
always  incomplete,  and  are  usually  accompanied  by  a certain  degree  of  rotation  of 
the  limb  outward.  These  displacements  may  either  be  External  or  Internal. 
In  the  first,'  the  outer  condyle  of  the  femur  rests  upon  the  inner  articular  sur- 
face of  the  tibia.  In  the  other,  the  inner  condyle  is  placed  upon  the  outer 
articular  surface  of  the  head  of  this  bone.  In  either  case,  the  knee  is  slightly 
flexed  : there  is  a marked  sulcus  in  the  situation  of  the  ligamentum  patellae ; 
the  extensor  muscles  of  the  thigh  are  relaxed,  and  the  deformity  of  the  joint 
indicates  at  once  the  nature  of  the  displacement. 

In  these  cases  Reduction  is  always  easy  ; indeed,  it  is  occasionally  effected 
by  the  unaided  efforts  of  the  patient  or  by  a bystander.  It  may  be  accom- 
plished by  flexing  the  thigh  upon  the  abdomen,  then  extending  the  leg,  and, 
at  the  same  time,  by  a movement  of  rotation,  replacing  the  bones  in  their 

proper  position.  _ 

2.  The  dislocation  Backwards  may  be  complete  or  incomplete.  \\  non  it  is 
■complete,  the  posterior  ligament  of  the  joint  and  the  posterior  crucial  ligament 
are  torn,  the  muscles  of  the  ham  are  stretched,  the  limb  is  shortened  to  the 
extent  of  an  inch  and  a half  or  two  inches,  and  is  semiflexed  ; the  head  of  the 
tibia  can  be  felt  in  the  ham,  and  there  is  a deep  transverse  depression  in  front 

of  the  joint  immediately  below  the  patella, 

3.  The  dislocation  of  the  tibia  Forwards  is  of  more  frequent  occurrence 
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than  the  last  accident.  I11  it,  the  lower  end  of  the  femur  is  felt  projecting  into 
the  ham,  occasionally  compressing  the  vessels  to  such  an  extent  as  to  anest 
the  circulation  through  the  lower  extremity,  lacerating  the  ligaments,  and 
stretching  the  muscles  in  this  situation.  The  tibia  projects  formal  els,  its  head 
forming  a considerable  prominence  on  the  anterior  part  of  the  knee,  with  a 
deep  depression  immediately  above  it  and  the  patella,  which  is  rendered  moie 
I evident  by  the  relaxation  of  the  extensors  of  the  thigh  ; the  leg  is  usually 
rotated  somewhat  inwards  or  outwards,  and  there  is  shortening  to  the  extent 
of  about  two  inches. 

These  antero-posterior  dislocations  are  very  commonly  incomplete.  When 
this  is  the  case,  they  present  the  same  symptoms,  but  in  a less  marked  degree, 
as  those  which  characterize  the  complete  displacements. 

In  the  Treatment  of  these  dislocations,  extension  should  be  made  from  the 
ankle  whilst  the  thigh  is  fixed  in  a semiflexed  position.  When  the  leg  has 
been  drawn  down  sufficiently,  proper  manipulation  will  bring  the  bones  into 
i accurate  position  ; splints  must  then  be  applied,  means  taken  to  subdue  local 
inflammation,  and  the  joint  kept  perfectly  at  rest  for  two  or  three  weeks,  at 
the  end  of  which  time  passive  motion  may  be  commenced. 

Complications. — Dislocations  of  the  knee-joint  are  more  liable  to  serious 
complications  than  those  of  any  other  articulation.  Not  only  are  the  ligaments 
torn,  and  the  muscles  injured,  but  stretching,  and  perhaps  laceration,  of  the 
popliteal  vessels,  followed  by  gangrene  of  the  limb,  may  occur  ; or  the  injury 
may  be  followed  by  destructive  inflammation  of  the  joint. 

Compound  Dislocation  of  the  Knee-joint  is  one  of  the  most  serious 
injuries  to  which  the  limbs  are  liable ; the  external  wound  being  usually  large, 
ragged,  and  accompanied  by  the  protrusion  of  the  condyles  of  the  femur,  with 
much  laceration  of  the  soft  structures  in  the  vicinity  of  the  joint.  These  are 
cases  that  certainly,  as  a general  rule,  call  imperatively  for  amputation.  Cases, 
however,  have  occurred  in  which  the  limb  has  been  saved.  Hence,  if  the 
patient  be  young,  if  the  vessels  of  the  ham  do  not  appear  to  have  been  seriously 
injured,  and  if  the  wound  in  the  soft  parts  at  the  same  time  be  not  very 
extensive,  nor  much  bruised,  an  attempt  may  with  propriety  be  made  to  save 
the  joint.  In  a case  of  compound  dislocation  of  the  knee  forwards  in  a boy, 
A.  White  sawed  off  the  projecting  end  of  the  femur  which  protruded  through 
the  ham,  and,  bringing  the  wound  together,  succeeded  in  saving  the  limb. 

Congenital  Dislocations  of  the  Knee  have  been  occasionally  met  with, 

■ with  displacement  of  the  tibia  forwards.  Cases  of  this  kind  have  been  recorded 
Y Hilton,  Guerin,  Barwell,  and  Godlee.  In  some  it  was  complicated  by 
a sence  of  the  patella.  In  Barwell’s  case  flexion  was  extremely  limited,  but 
y pushing  the  tibia  backwards  it  could  be  carried  to  a considerable  angle, 
and  by  fixing  it  in  this  position  with  a plaster-of-Paris-bandage,  the  disloca- 
tion was  completely  cured  at  the  end  of  six  weeks’  treatment. 

Subluxation  of  the  Knee,  or  “ internal  derangement  of  the  knee-joint,” 
is  a more  fiequent  accident  than  any  ol  those  that  have  just  been  described. 
triT)1SUa  °CCUrs  ^om  ^ie  Patent,  whilst  walking,  striking  his  toe  against  or 
nab'1"  jT'°n  a stone,  when  he  is  suddenly  seized  with  acute  and  sickening 
1 , 0 . oe>  often  so  severe  as  to  cause  him  to  fall.  Before  doing  this, 

p ^ei’.le  18  conscious  of  having  strained  or  otherwise  injured  the  joint.  On 
limb  nr  10 '!i  ^ ')C  ^oim<^  semiflexed,  the  patient  being  unable  to  extend  the 

voL°^er  '>r>  aU^  eveH*  effort  being  attended  by  severe  pain ; and  the  edge  of 
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the  semilunar  cartilage  may  sometimes  bo  felt  projecting  under  the  skin.  In 
the  course  of  a very  short  time  the  joint  becomes  swollen,  being  distended  by  . J 
synovial  secretion  ; and  symptoms  of  subacute  synovitis  speedily  appear.  This  J 
accident,  originally  described  by  Hey,  and  since  investigated  by  Sir  A.  Cooper 
aud  others,  occurs  usually  in  consequence  of  the  semilunar  fibro-cartilage  slip- 
ping away  from  under  the  internal  condyle,  either  before  or  behind  it,  so  as  to 
bring  the  surface  of  the  condyle  and  that  of  the  tibia  into  direct  apposition, 
but  cases  have  also  been  recorded  in  which  the  displacement  affected  the  ex- 
ternal cartilage.  The  severe  pain  that  is  always  experienced  is  owing  in  all 
probability  to  the  nipping  of  the  loose  folds  of  synovial  membrane  that  lie 
within  the  joint — the  so-called  mucous  and  alar  ligaments,  and  also  to  the 
great  stretching  of  the  ligaments  by  the  partial  displacement  of  the  bones. 

The  Reduction  may  be  effected  by  flexing  the  joint,  and  then,  when  the 
muscles  are  off  their  guard,  the  patient’s  attention  being  directed  elsewhere, 
rapidly  extending  it  at  the  same  time  that  a movement  of  rotation  is  com- 
municated to  the  leg.  The  evidence  of  complete  reduction  consists  in  the 
restoration  of  the  power  of  extending  the  articulation.  The  synovitis  that 
usually  follows  this  injury  requires  to  be  treated  by  local  antiphlogistic 
remedies  and  rest.  No  means  are  known  by  which  the  cartilage  can  be  fixed 
again  as  firmly  as  it  was  before  the  accident,  and  in  the  great  majority  of  cases  s 
recurrence  of  the  displacement  takes  place  at  intervals.  The  best  means  of 
preventing  it  is  to  support  the  knee  either  with  a laced  knee-cap,  having  a 
leather  stiffener  behind,  or  a flannel  bandage  firmly  applied.  Should  reduction 
prove  impossible,  or  should  the  displacement  return  immediately,  when  the 
patient  uses  his  limb  again,  it  is  useless  to  try  to  fix  the  cartilage  by  prolonged 
rest.  The  patient  should  begin  to  use  his  leg  freely  as  soon  as  the  synovitis 
has  subsided,  and  after  a time  the  displaced  cartilage  seems  to  accommodate 
itself  to  its  new  position,  and  gives  no  further  trouble. 

Rupture  of  the  Posterior  Crucial  Ligament  is  an  accident  that  occa- 
sionally occurs  as  the  result  of  a violent  blow  on  the  anterior  aspect  of  the 
head  of  the  tibia,  such  as  may  be  received  in  a railway-accident  when  the 
patient  is  thrown  forwards  against  the  opposite  seat.  The  symptoms  are  at 
first  effusion  of  blood  and  synovia  into  the  injured  joint.  When  this  is 
absorbed,  it  will  be  found  that  the  knee  is  weak,  giving  way  slightly  when 
flexed  in  walking.  When  the  patient  is  seated  with  the  knee  flexed  to  a right  t 
angle,  and  the  foot  firmly  planted  ou  the  ground,  if  the  tibia  be  grasped  at  its 
upper  end  and  moved  backwards  and  forwards,  it  will  be  found  to  be  capable 
of  a slight  displacement  backwards  into  the  ham.  The  Treatment  consists  in 
supporting  the  knee  with  a properly  fitted  apparatus. 

The  Head  of  the  Fibula  has  occasionally,  though  very  rarely,  been 
displaced  by  the  application  of  direct  violence.  Boyer  and  Sanson  have  each 
recorded  a case  of  this  kind.  One  such  case  has  occurred  to  me  in  my  Prac' 
tice.  It  happened  in  a gentleman  about  23  years  of  age,  who,  in  descending 
an  Alpine  slope  covered  with  snow,  fell  with  one  leg  bent  forcibly  under  him, 
so  that  he  came  down,  as  it  were,  in  a sitting  posture.  The  head  of  the  fibula 
was  thrown  back  off  the  articulating  surface,  and  remained  permanently  in  its 
new  situation.  The  limb  was  somewhat  weakened,  so  that  the  patient  could 
not  jump,  but  otherwise  he  suffered  no  inconvenience.  The  tendon  of  the 
biceps  was  very  tense  ; and  when  I saw  the  case,  some  time  after  the  accidcn  , 
its  traction  effectually  prevented  all  attempts  at  reduction. 
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Dislocations  of  the  Ankle  occur  in  consequence  of  displacement  of  the 
astragalus  from  the  bones  of  the  leg,  whilst  it  continues  to  presei \ e its  normal 
connection  with  the  rest  of  the  foot.  These  dislocations  are  almost  invariably 
connected  with  fracture  of  the  lower  end  of  the  fibula,  or  of  the  inner  mal- 
leolus. I11  fact,  on  looking  at  the  arched  cavity  into  which  the  astragalus  is 
1 received,  it  is  evident  that  this  bone  can  scarcely  be  displaced  laterally  without 
fracture  of  one  side  of  this  arch.  In  considering  these  dislocations  we  must, 
in  accordance  with  the  general  nomenclature  of  similar  accidents,  in  which  the 

! distal  part  is  always  said  to  be  displaced  from  the  proximal,  look  upon  the  foot 
as  being  dislocated  from  the  leg,  and  not  consider  the  tibia  as  being  displaced 
upon  the  foot.  The  direction  of  the  dislocation  must  consequently  be  deter- 
mined by  the  position  into  which  the  articular  surface  of  the  astragalus  hap- 
pens to  be  thrown.  It  is  necessary  to  explain  this,  inasmuch  as  a good  deal  of 
ambiguity  occurs  in  surgical  writings  from  the  same  accident  being  described 
1 differently,  according  to  the  view  taken  of  the  part  displaced.  Thus,  Sir  A. 
Cooper  speaks  of  the  tibia  as  being  dislocated  at  the  ankle  ; whilst  Boyer  aud 
others,  regarding  the  foot  as  the  part  displaced,  have  described  the  same  injury 
in  directly  opposite  terms. 

Dislocations  of  the  foot  from  the  bones  of  the  leg  may  take  place  in  four 
directions,  viz.,  to  either  side,  backwards,  or  forwards.  In  all  cases,  the  injury 
I appears  to  be  occasioned  either  by  the  foot  being  twisted  under  the  patient  in 
jumping  or  running ; or  else  by  its  being  suddenly  arrested  by  coming  into 
; contact  with  the  ground  whilst  the  body  is  carried  forwards.  But  these  twists 
or  sprains  do  not  necessarily  occasion  dislocation,  and  must  not  be  confounded 
with  that  accident. 

The  dislocation  Outwards  is  of  most  frequent  occurrence.  The  inner 
malleolus  projects  forcibly  against  the  skin.  The  deltoid  ligament  is  either 
ruptured,  or  the  lower  end  of  the  inner  malleolus  broken  off;  there  is  a 
depression  above  the  outer  ankle  corresponding  to  a fracture  of  the  fibula  ; 
and  the  sole  of  the  foot  is  turned  upwards  and  outwards,  the  inner  side  tonch- 
; ing  the  ground,  whilst  the  outer  edge  is  turned  up.  It  is,  in  fact,  merely  a 
severe  case  of  Potts’  fracture  (Fig.  255). 

In  the  dislocation  Inwards,  which  is  a rare  accident,  and,  according  to  Sir 
A.  Cooper,  much  more  dangerous  than  that  just  described,  the  fibula  is  not 
fractured,  but  the  lower  end  of  the  tibia  is  splintered  off,  in  an  oblique  manner 
from  within  outwards.  The  outer  edge  of  the  sole  rests  against  the  ground, 
and  the  inner  side  is  turned  up. 

The  Reduction  of  these  lateral  displacements  is  readily  effected  by  simple 
traction  on  the  foot,  while  the  leg  is  flexed  at  the  knee  in  order  to  relax  the 
muscles  inserted  into  the  tendo  Achillis  ; leg-splints  with  lateral  foot-pieces 
must  then  be  put  on,  or  Dupuytren’s  splint  may  be  applied  on  the  same  side 
as  the  dislocation,  opposite  to  that  ou  which  the  eversion  of  the  foot  takes  place 
In  the  dislocation  of  the  foot  Backwards,  the  deltoid  ligament  is  ruptured, 
the  hbula  probably  broken  in  the  usual  situation,  and  the  tibia  thrown  forwards 
on  tne  scaphoid  and  cuneiform  bones  ; the  foot  is  consequently  shortened,  the 
Thv  1 m°le  projecting’  and  the  toes  Pointing  downwards, 
thmtn  °Catl?n  Forwards>  in  wMch  foot  is  lengthened,  and  the  tibia 
astro  ml  Uh°n  k le  uPPer  a'id  posterior  surface  of  the  os  calcis,  behind  the 
J describ  'T*  ^ ^ acc'deilt  80  rare  as  seldom  to  have  been  witnessed,  although 
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In  the  Treatment  of  these  autero-posterior  displacements  of  the  ankle,  trac- 
tion of  the  foot  in  a proper  direction,  the  leg  being  fixed  and  Hexed  upon  the 
thigh,  will  readily  be  attended  by  replacement ; the  application  of  lateral 
splints  being  afterwards  sufficient  to  keep  the  parts  in  proper  position.  Some- 
times subcutaneous  division  of  the  tendo  Achillis  is  necessary. 

Compound  Dislocations  of  the  Ankle-joint  are  serious  and  by  no  moans 
unfrequent  accidents,  the  displacement  occurring  in  the  same  direction  and 
from  the  same  causes  as  the  simple  forms  of  injury. 

The  Treatment  of  compound  dislocations  of  the  ankle-joint  must  depend  to 
a considerable  extent  upon  the  amount  of  laceration  of  the  soft  parts,  and  me 
condition  of  the  bones  forming  the  arch  of  the  joint.  If  the  wound  in  the  soli 
parts  be  moderate  in  extent,  clean  cut,  and  with  little  bruising  and  injury  to 
the  bones,  an  attempt  should  be  made  to  save  the  limb.  This  is  to  be  done  by 
the  assiduous  use  of  antiseptics.  There  is  no  class  of  joint-injuries  in  which  this 
method  has  been  attended  by  better  success  than  in  these.  The  details  should 
be  carefully  attended  to  as  given  at  page  492  et  seq.  Should  antiseptics  not 
be  at  hand,  the  case  must  be  treated  on  ordinary  principles,  viz.,  by  rest  on  a 
splint,  and  application  of  ice  or  cold  evaporating  lotions.  In  many  instances 
this  plan  will  suffice,  and  the  patient  will  recover  with  a stiff  but  useful  limb, 
the  joint  being  only  partially  ankylosed. 

If,  however,  the  bones  be  projecting  and  comminuted,  and  the  soft  parts  ex- 
tensively lacerated,  the  question  of  amputation  will  necessarily  arise.  In  many 
cases,  the  operation  may  be  avoided  by  adopting  the  treatment  recommended 
by  Hey,  of  sawing  off  the  malleoli,  removing  splinters  of  bone,,  and  supporting 
the  limb  at  the  same  time  upon  a MTntyre’s  splint.  If  the  joint  be  still  more 
seriously  injured,  the  posterior  tibial  artery  torn,  or  the  foot  greatly  contused, 
and  especially  if  the  patient  be  aged  and  his  constitution  shattered,  recourse 
should  be  had  to  primary  amputation.  I believe  that  the  disinclination  on  the 
part  of  Surgeons  to  amputate  in  these  cases,  greatly  owing  to  the  strong  ex- 
pression of  opinion  by  Sir  A.  Cooper  in  favour  of  the  attempt  to  save  the  limb, 
has  in  many  cases  been  carried  to  such  an  extent  as  seriously  to  add  to  the 
patient’s  danger.  Secondary  amputation  may  be  rendered  necessary  m conse- 
quence of  gangrene,  erysipelas,  or  extensive  suppuration.  _ J 

Dislocations  of  the  Astragalus.— The  astragalus  is  occasionally  displaced 
from  its  connection  with  the  bones  of  the  leg  above,  and  with  those  of  the 
tarsus  below,  being  thrown  either  forwards  or  laclcwards.  The  displacement 
forwards  happens  far  more  frequently  than  that  in  the  opposite  direction.  In 
the  dislocation  Forwards,  the  head  of  the  bone  may  be  thrown  either  out/rm  as 
or  inwards ; but  I do  not  think  there  is  any  evidence  to  show  that  complete 
lateral  dislocation  of  this  bone  can  occur  irrespective  of  displacement  forwards : 
the  so-called  lateral  dislocations  being  displacements  of  the  bone  forwards,  witn 
twists  to  one  or  the  other  side.  The  dislocation  forwards,  with  lateral  inclina- 
tion may  either  be  complete  or  incomplete.  When  it  is  complete,  the  )0ne 
thrown  out  of  its  bed  on  the  calcaneum,  and  separated  from  its  connections  wi  1 
the  malleolar  arch  above  and  the  scaphoid  in  front,  being  forced  111  front  of  the 
tarsus  and  lying  upon  the  scaphoid  and  cuneiform  bones.  A hen  the  1 is 
t'iou  is  incomplete,  the  head  is  separated  from  the  scaphoid,  and  is i thrown 
it,  or  on  the  external  cuneiform  or  cuboid  bones,  he  body 
maintainin'1-  its  connections  with  the  malleolar  arch  and  oscalois.  The  s 
Z Backwards  is,  i believe,  always  complete.  In  the  tart.cn  backwards 
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there  is  no  rotation  of  the  bone,  which  is  thrown  directly  behind  the  tibia,  111 

Sthe  space  between  it  and  the  tendo  Achillis.  „ 

These  dislocations  invariably  happen  from  falls  upon  or  twists  of  the  loot; 
more  particularly  when  it  is  extended  upon  the  leg.  When  the  foot  is  m this 
■ position,  the  lower  end  of  the  tibia  either  breaks  off  on  the  application  of  suffi- 
cient violence,  or  the  head  of  the  astragalus  is  forced  out  of  the  cavity  of  the 
scaphoid  and  its  bed  011  the  os  calcis  ; the  particular  kiud  of  displacement  that 
occurs  depending  upon  the  direction  in  which  the  force  is  acting  and  in  which 
the  foot  is  twisted.  And,  as  the  foot  is  more  frequently  twisted  inwards,  the 
head  of  the  astragalus  is  thrown  outwards.  Dislocation  of  the  astragalus  differs 
from  dislocation  of  the  foot  in  this — that  when  the  foot  is  dislocated,  the 
astragalus,  though  thrown  out  from  under  the  malleolar  arch,  preserves  its  con- 
nections with  the  rest  of  the  tarsus  ; whilst  these  are  always  broken  through 
when  the  astragalus  is  the  bone  dislocated,  even  though  it  have  not  completely 
escaped  from  between  the  malleoli. 

The  dislocation  of  the  astragalus  forwards , with  twist  of  the  bone  inwards , 
is  said  to  be  of  most  common  occurrence  : I have,  however,  more  frequently 
witnessed  that  form  of  accident  in  which  the  bone  is  thrown  somewhat  outwards 
as  well  as  forwards.  In  either  case  the  displaced  bone  forms  a distinct  tumour 
(i  upon  the  instep,  in  the  outline  of  which  the  form  of  the  astragalus  can  be  dis- 

Stinctly  made  out.  Over  this,  the  skin  is  so  tightly  drawn  as  often  to  appear  to 
be  on  the  point  of  bursting.  When  the  bone  is  thrown  somewhat  inwards,  the 
foot  is  tinned  outwards,  and  the  internal  malleolus  projects  distinctly.  When 
the  astragalus  is  thrown  outwards,  displacement  of  the  foot  inwards,  with  great 
projection  of  the  lower  end  of  the  fibula,  takes  place.  In  some  cases,  fracture 
of  the  neck  of  the  astragalus  is  conjoined  with  these  dislocations ; and  not  un- 
commonly the  luxation  is  compound  from  the  very  first,  or  speedily  becomes  so 
if  left  unreduced,  in  consequence  of  the  sloughing  of  the  skin  which  covers  the 
anterior  surface  of  the  bones,  the  exposed  portion  of  which  undergoes  necrosis, 
and  perhaps  eventual  exfoliation. 

The  dislocation  backwards,  into  the  hollow  under  the  tendo  Achillis,  is  rare, 
there  being  but  seven  recorded  instances  of  this  accident.  In  the  majority  of 
these  there  was  displacement  of  the  bone  inwards,  as  well  as  backwards.  In 
these  cases  the  diagnosis  is  easy,  as  the  bone  forms  a distinct  prominence, 
which  can  be  felt  under  the  tendo  Achillis. 

In  many  cases  the  dislocation  of  the  astragalus  is  not  altogether  complete,  a 
portion  of  the  bone  still  intervening  between  the  under  surface  of  the  tibia  and 
the  upper  surface  of  the  os  calcis. 

Treatment. — The  reduction  of  the  dislocation  forwards,  whether  attended  by 
lateral  displacement  or  not,  varies  greatly  in  facility  ; in  some  instances  being- 
effected  -with  the  greatest  possible  ease,  in  others  being  attended  by  almost 
insurmountable  difficulties.  This  difference  depends,  I think,  on  whether  the 
dislocation  is  complete  or  not.  When  the  astragalus  is  not  completely  thrown 
from  under  the  arch  formed  by  the  bones  of  the  leg,  a portion  of  it  being  still 
entangled  between  their  articular  surfaces  and  that  of  the  caleaneum,  it  may 
usually  be  readily  reduced  by  relaxing  the  muscles  of  the  calf,  and  pushing  the 
bone  back  into  its  proper  position.  But  when  the  astragalus  is  completely 
dislocated,  the  upper  surface  of  the  caleaneum  is  drawn  up  under  the  arch  of 
the  malleoli  by  all  the  strength  of  the  muscles  that  pass  from  the  leg  to  be  in- 
serted into  the  foot.  In  these  circumstances,  in  order  that  reduction  may  take 


694 


SPECIAL  DISLOCATIONS. 


place,  ifc  is  necessary  first  of  all  to  separate  the  articular  surfaces  to  such  au 
extent  as  to  admit  of  the  astragalus  being  pushed  back  into  its  socket : this  is 
almost  impossible,  owing  to  the  great  perpendicular  thickness  of  this  bone,  to 
the  extent  to  which  it  is  consequently  necessary  to  draw  down  the  foot,  and  to 
the  little  purchase  that  can  be  obtained  on  it.  In  such  cases,  reduction  has 
been  greatly  facilitated  by  the  division  of  the  tendo  Achillis,  by  which  simple 
operation  the  whole  strain  of  the  muscles  of  the  calf  is  taken  off. 

If  reduction  be  still  impracticable,  and  the  bone  continue  unreduced  and 
irreducible  on  the  dorsum  of  the  foot,  what  should  be  done  ? Two  courses 
present  themselves  to  the  Surgeon  ; either  at  once  to  cut  down  upon  the 
astragalus  and  to  remove  it ; or  to  adopt  a palliative  treatment — to  put  the 
limb  at  rest  on  a splint,  to  apply  evaporating  lotions,  and  to  wait  the  result, 
acting  according  to  circumstances  as  they  develop  themselves.  In  some  rare 
cases,  the  displaced  astragalus  has  given  rise  to  comparatively  little  incon- 
venience ; but  this  can  seldom  be  expected.  If  the  dislocation  have  been  in 
the  direction  forwards,  the  skin  will  usually  slough,  and  then  a portion  of  the 
exposed  osseous  surface,  which  will  probably  necrose,  may  be  excised,  or  the 
whole  of  the  astragalus  may  be  dissected  out  by  freely  exposing  it,  and  severing 
its  ligamentous  attachments  ; the  patient  recovering  with  a somewhat  stiffened, 
but  still  useful  joint.  This  plan  appears  to  be  safer  than  excising  the  bone  in 
the  first  instance,  so  soon  as  the  dislocation  has  been  found  to  be  irreducible. 
The  operation  of  excising  the  dislocated  astragalus  may  be  greatly  facilitated 
by  the  exsanguiuation  of  the  foot  and  leg  by  means  of  Esmarch  s elastic  band- 
age. The  tissues  are  pale  and  the  operation  is  bloodless,  so  that  the  Surgeon 
can  see  exactly  what  he  is  cutting,  and  where. 

In  luxation  backwards,  the  bone  has  not  hitherto  to  my  knowledge  been 
reduced,  except  in  one  case  which  occurred  in  University  College  Hospital, 
and  in  which  the  tibia  and  fibula  were  also  fractured.  It  is  by  no  means 
improbable  that  subcutaneous  division  of  the  tendo  Achillis  may  in  future 
enable  the  Surgeon  to  effect  reduction.  The  result  is,  however,  satisfactory, 
even  though  the  bone  be  not  reduced,  the  patient  recovering  with  a useful 
foot.  If  the  dislocation  be  left  unreduced,  the  softs  parts  covering  the  bone 
may  slough,  as  happened  in  a case  recorded  by  It.  C.  Williams  of  Dublin,  in 
which  the  bone  was  consequently  extracted. 

In  Compound  Dislocation  of  the  Astragalus  (Fig.  309),  the  rule  of 
practice  must  depend  upon  the  extent  of  injury.  If  the  integuments  have 
merely  been  rent  in  consequence  of  the  outward  pressure  of  the  displaced  bone, 
an  attempt  must  be  made  to  reduce  the  dislocation  by  the  aid,  if  necessaiy,  o 
the  division  of  the  tendo  Achillis  ; and,  if  this  be  effected,  to  close  the  wound 
by  the  first  intention.  If  the  bone  be  comminuted  as  well  as  dislocated,  t e 
proper  practice  will  be  to  remove  the  loosened  fragments,  and  to  dress  the 
wound  antiseptically,  allowing  it  to  heal  by  granulation.  If  the  bone  >e 
irreducible,  it  is  a question  whether  it  should  be  left  or  dissected  out.  1 i 
be  left,  the  wound  in  the  integuments  will  certainly  extend  by  sloughing,  the 
bone  will  inflame  and  become  necrosed,  exfoliating  in  fragments,  aim  t e 
patient  will  recover  only  after  a prolonged,  tedious,  and  dangerous  c°m'se  0 
treatment  In  these  circumstances,  therefore,  it  appears  to  me  that 
simpler  and  safer  plan  both  to  limb  and  life  consists  in  enlarging  the  wound 
in  proper  directions,  so  as  to  dissect  out  the  irreducible  astragalus,  and  l 
bringing  the  articulating  surfaces  into  contact,  dressing  the  parts  antiseptica  . , 
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and  trusting  to  the  formation  of  a new  joint  between  the  tibia  and  the  os 
calcis.  So,  also,  if  a simple  dislocation  of  the  astragalus  become  compound  111 
consequence  of  the  sloughing  of  the  superjacent  tense  integuments,  t le 
exposed  and  necrosing  bone  should  be  removed  in  part  or  in  whole,  according 
to  the  circumstances  of  the  case.  If  together  with  the  dislocation  oi  the 


Fig.  309. — Dissection  of  Foot  in  Compound  Dislocation  of  Astragalus  outwards. 

astragalus,  the  foot  be  extensively  crushed,  amputation  may  be  required  either 
at  the  ankle-joint  or  at  some  convenient  part  of  the  leg. 

Dislocations  of  the  other  Tarsal  Bones  are  of  extremely  rare  occur- 
rence. Most  of  these  bones,  however,  have  been  found  luxated  at  times. 

The  Calcaneum  and  Scaphoid,  carrying  with  them  the  rest  of  the  foot,  are 
sometimes  dislocated  from  the  astragalus,  which  is  left  in  situ  under  the  mal- 
leolar arch.  In  these  dislocations  the  bones  may  be  displaced  in  either  lateral 
direction — outwards  or  inwards.  The  Treatment  consists  in  the  flexion  of  the 
leg  and  attempts  at  reduction  by  extension  of  the  foot  in  the  ordinary  way. 
If  moderate  extension  fail  in  effecting  reduction,  Pallsel  has  recommended 
division  of  the  tendo  Achillis,  and,  if  necessary,  of  the  posterior  tibial  tendon, 
as  a means  of  facilitating  this,  on  the  same  principle  as  in  dislocation  of  the 
astragalus. 

The  Calcaneum  has  been  dislocated  laterally  from  its  connection  with  the 
cuboid  in  consequence  of  falls  from  a height,  the  sufferer  alighting  upon  his 
heel.  Chelius  mentions  a case  in  which  this  bone  was  dislocated  by  the  effort 
of  drawing  off  a tight  boot.  Reduction  seems  to  be  readily  effected  by  relaxing 
the  muscles,  and  pressing  the  bone  back  into  its  proper  position. 

The  Scaphoid  and  Cuboid  Bones  have  been  dislocated  upwards,  in  con- 
sequence of  a person  jumping  from  a height  and  alighting  upon  the  ball  of  the 
foot.  In  these  instances  the  limb  is  shortened  and  curiously  distorted,  the 
toes  pointing  downwards,  and  the  ai’ch  of  the  instep  being  increased  so  as  to 
resemble  closely  enough  the  deformity  of  club-foot.  Reduction  may  be  effected 
by  drawing  and  pressing  the  parts  into  position. 

The  Internal  Cuneiform  Bone  has  occasionally  been  found  to  be  dislo- 
cated. Sir  A.  Cooper  mentions  an  instance  of  the  kind.  If  reduction  be  not 
effected  by  pressing  the  bone  into  its  position,  no  great  evil  appears  to  result 
to  the  patient,  the  motions  of  the  limb  not  being  seriously  interfered  with. 

Sometimes  ^1G  tarsal  joints  are  extensively  torn  open  without  any  one  bone 
being  distinctly  dislocated.  I have  seen  this  happen  to  a young  man  who 
caug  it  his  foot  between  the  spokes  of  a revolving  wheel ; the  foot  was 
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violently  bent  and  twisted,  and  all  the  tarsal  joints  more  or  less  torn  open, 
so  as  to  necessitate  amputation. 

Dislocation  of  the  Metatabsal  Bones,  though  excessively  rare,  from 
the  manner  in  which  these  bones  are  locked  into  the  tarsus,  and  retained  by 
short  and  strong  ligaments,  yet  occasionally  occurs.  Instances  are  recorded  by 
Dupuytren  and  Smith  : Liston  mentions  a case  of  luxation  of  the  metatarsal 
bone  of  the  great  toe  from  direct  violence  ; and  Tufnell  records  a case  of 
luxation  downwards  and  backwards  of  the  inner  three  metatarsal  bones,  from 
a fall  upon  the  leg  by  a horse  rolling  on  its  rider.  Two  cases  have  occurred 
in  my  practice,  in  one  of  which,  by  the  pressure  of  a “ turn-table  ” on  a rail- 
way, the  outer  three  metatarsal  bones  were  dislocated  downwards.  In  the 
other,  in  consequence  of  a horse  falling  and  rolling  on  its  rider,  there  were  a 
compound  dislocation  of  the  first  and  a simple  dislocation  of  the  fourth  meta- 
tarsal bone.  The  question  of  amputation  will  always  present  itself  in  these 
cases,  and  must  be  determined  on  general  principles,  by  the  age  of  the  patient, 
and  the  extent  of  injury  to  the  soft  parts. 

Luxations  of  the  Phalanges  of  the  Toes  but  rarely  happen,  and  present 
nothing  special  in  nature  or  treatment. 
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INJURIES  OF  REGIONS. 
CHAPTER  XXIV. 


INJURIES  OF  THE  HEAD. 

Injuries  of  the  Head  are  among  the  most  important  subjects  that  can 

I ! engage  the  Surgeon’s  attention.  Their  importance  is  derived  not  so  much 
from  the  injury  of  the  scalp  and  skull,  as  from  the  implication  of  the  brain 
and  its  membranes,  and  the  results  which  are  thereby  produced,  in  many 
cases  directly,  and  in  others  indirectly  and  remotely,  owing  to  the  anatomical 
connections  and  consequent  close  pathological  sympathies  that  exist  between 
the  external  and  internal  structures  of  the  head.  In  consequence  of  this 
[ tendency  to  cerebral  complication,  it  is  of  the  first  moment  in  practice  to  study 
these  injuries  as  a whole,  with  special  regard  to  the  affections  of  the  encephalon 
that  are  produced  by  them,  and  from  ivhich  the  injury  of  the  scalp  and  the 
: fracture  of  the  skull  derive  the  greater  part  of  their  importance.  It  is  there- 
fore necessary,  in  the  first  instance,  to  be  acquainted  with  the  nature  and 
treatment  of  the  principal  forms  of  cerebral  affection  that  supervene  upon  these 
) accidents,  before  we  proceed  to  study  the  injuries  themselves. 

CEREBRAL  COMPLICATIONS  OF  INJURIES  OF  THE  HEAD. 

These  may  be  primary  or  secondary.  The  brain  is  subject  to  three  principal 
Primary  States  of  Functional  Disturbance  arising  from  injury  ; viz., 
1.  Concussion,  2.  Compression,  and  3.  Cerebral  Irritation.  Any  one  of  these 
may  be  followed  by,  or  be  complicated  with,  subsequent  inflammation,  that 
!:  derives  peculiar  characteristics  from  the  conditions  with  which  it  is  associated, 
and  from  the  injury  by  which  it  is  occasioned. 

In  describing  these  different  conditions,  we  are  compelled  to  define  the 
symptoms  that  characterize  them  more  distinctly  than  is  the  case  in  actual 
: practice,  where  they  are  not  so  clearly  individualized,  but  become  merged 
j together  to  a considerable  extent. 

1.  Concussion  of  the  Brain. — Concussion,  or  stunning,  appears  to  be 

a shock  communicated  to  the  head  from  the  application  of  such  external 

violence  as.  will  produce  commotion  of  the  substance  of  the  brain,  or 

m eieic  v,  ith  the  circulation  through  it;  in  consequence  of  which  its 

unctions  become  suspended,  usually  in  a slight  and  transitory  degree,  but 

occasiona  y to  such  an  extent  that  the  patient  does  not  rally  for  many  hours 

10m  ie  epressed  state  into  which  he  is  thrown,  and  perhaps  sinks  without 
recovery.  1 1 
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The  Pathology  of  concussion  of  the  brain  is  very  obscure;  so  much  so,  in 
fact,  that  the  term  must  be  considered  to  have  rather  a clinical  than  a patho- 
logical significance.  The  reason  ot  this  is  obvious  ; lew  people  die  hum 
simple  concussion.  In  those  cases  in  which  death  has  occuned  horn  other 
causes  during  a state  of  cerebral  concussion,  it  has  been  lound  that  the  dis- 
turbance of  the  functions  of  the  brain  constituting  concussion  has  been  due  to 
actual  though  slight  lesion  of  its  substance.  In  some  cases,  the  vessels  of  the 
brain  and  its  membranes  have  been  congested.  In  others,  again,  portions  ol 
the  cerebral  substance,  varying  in  size  from  minute  points  to  patches  an  inch 
or  more  in  diameter,  have  been  disintegrated  and  more  or  less  ecchymosed. 
In  the  more  severe  and  fatal  cases  of  concussion  of  the  brain,  the  cerebral  sub- 
stance is  ecchymosed  in  a punctiform  manner  or  disorganized  to  a great  extent ; 
in  fact,  in  these  cases  the  characteristic  signs  of  contusion  of  the  brain  become 


apparent.  , , . . 

The  Signs  of  concussion  vary  according  to  the  severity  of  the  injury  to  the 

brain.  In  the  slighter  cases,  the  patient  may  merely  feel  giddy  and  confused 
for  a few  minutes.  In  others,  consciousness  is  not  affected,  hut  the  patient 
feels  faint  and  weak,  and  is  uuable  to  stand.  In  the  more  severe  form— m 
that  degree,  indeed,  which  usually  accompanies  any  severe  injury  of  the  head 
the  surface  of  the  body  becomes  cold  and  pale  ; the  temperature  falls  to  9 < 
or  even  to  96°  F.,  if  the  accident  has  occurred  in  cold  weather  ; the  sufferer  is 
motionless  and  insensible,  or  answers  only  when  spoken  to  m a loud  voice,  re- 
lapsing again  into  speedy  insensibility,  or  rather  semi-consciousness  ; the  pu  se 
is  feeble  ; the  respiration  is  slow  and  shallow;  the  pupils  are  usually  contracted, 
but  may  be  dilated,  and  generally  respond  to  the  action  of  light,  and  the 
sphincters  are  usually  relaxed  ; the  limbs  are  flaccid,  and  muscular  power  is 
impaired  or  lost.  After  this  condition,  which  is  the  first  stage  of  concussion, 
has  lasted  for  a few  minutes  or  hours,  according  to  the  severity  of  the  shock 
the  second  stage  comes  on  ; the  circulation  gradually  re-establishing  itself  ti  e 
pilse  becoming  fuller,  and  the  surface  warmer.  As  reaction  becomes . faUy 
established,  the  temperature  rises  slightly  above  the  normal  stan  . , 

deeree  of  elevation  being  in  proportion  to  the  severity  of  the  concussio  . 
S cases £ thermometer  will  rite  to  99°  1?.  or  .»•  F,  while  after  more 
severe  injuries  it  may  reach  100°  F.,  beyond  which  point  it  seldom  passes jj 
cases  of  simple  concussion.  About  this  time  the  patien  c ei  y comm  y 
vomits;  the  straining  accompanying  this 

stimulating  the  heart’s  action,  and  driving  the  blood  with  mow ^ J 

brain,  thus  tending  to  restore  its  functions;  and  we  accordingly  find  hat,  aft^ 
vomiting,  the  sufferer  quickly  rallies.  In  the  more ; severe  cases,  the 
that  have  just  been  described  are  so  strongly  marked 

to  be  moribund— prostration  of  all  nervous  an  p AMC<1  ° the 

plete  the  surface  being  cold  and  clammy,  as  m death,  the  eyes ^ ). 
Ss  either  contracted  or  widely  dilated,  the  pulse  ^ 

Lermittent.  la  this  state  the  patient  may  he  for  f °or(?  sc,.iolS 

slow,  and  the  concussion  merging  into  some  other  >m  1 1 any  tcr,m- 

affection  of  the  nervous  centres  ; or,  indeed,  m some  . , 1 • 

srsiK — - «—  - >-» — ■ « 
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once  the  brain-substance  have  been  so  severely  shaken  as  to  render  the  patient 
unconscious,  even  though  the  insensibility  last  but  a few  minutes.  All  such 
cases  require  to  be  closely  watched  and  carefully  managed  for  months  after 
the  injury. 

The  Terminations  of  concussion  are  various.  We  have  already  seen  that 
in  some  cases  this  affection  may  speedily  end  in  complete  recovery  ; al- 
though slight  headache,  some  degree  of  giddiness,  confusion  of  thought,  and 
inaptitude  for  mental  occupation,  may  last  for  a few  days  before  the  mental 
powers  are  completely  re-established.  In  these  it  is  probable  that  no  coarse 
lesion  of  the  brain  substance  has  taken  place.  In  other  cases,  the  concussion 
may  rapidly  terminate  in  death,  and  in  these  it  will  always  be  found  that 
distinct  contusion  or  laceration  of  the  brain  substance  has  occurred.  Between 
these  conditions  there  are  several  intermediate  states.  Thus,  recovery  may  be 
complete,  but  a permanently  irritable  state  of  brain  may  be  left ; the  patient, 
though  capable  of  the  ordinary  duties  of  life,  becoming  readily  excited  by 
slight  excesses  in  diet  or  in  the  use  of  stimulants,  or  by  mental  emotion,  though 
not  of  an  inordinate  intensity.  Individuals  thus  affected,  suffering  from  a 
preternaturally  irritable  brain,  sometimes  die  suddenly  in  the  course  of  a few 
months,  or  a year  or  two,  after  the  receipt  of  the  injurv. 

I11  other  cases  the  recovery  continues  incomplete ; although  the  patient 
may  be  enabled  to  follow  his  usual  occupation,  and  to  mix  in  the  ordinarv 
business  of  life,  yet  his  state  is  precarious,  the  brain  being  liable  to  the  occur- 
rence of  inflammatory  disease  on  the  slightest  exciting  cause.  In  such  cases 
as  these,  there  is  frequently  a certain  degree  of  impairment  of  mental  power ; 
the  memory  failing  either  generally  or  in  certain  important  points,  as  with 
reference  to  dates,  persons,  places,  or  language.  The  speech  is  perhaps  indis- 
tinct and  stuttering.  Impairment  of  vision  is  a very  common  consequence  of 
these  injuries.  Asthenopia,  with  perhaps  squinting  or  paralysis  of  the  eyelid, 
may  be  left.  The  hearing  may  be  impaired,  or  noises  of  various  kinds  set  up 
in  the  ears.  Epileptiform  convulsions  occasionally  occur  ; sometimes,  as  the 
patient  is  recovering  his  consciousness,  he  may  be  seized  with  a severe  fit ; but 
more  commonly  the  convulsions  do  not  come  on  as  a primary  consequence, 
but  rather  as  a remote  secondary  result  of  the  brain-injury.  There  maybe 
diminution  or  loss  of  muscular  and  of  virile  power,  especially,  as  Hennen 
observes,  when  the  injury  has  been  inflicted  upon  the  back  of  the  head  ; and 
Holberton  has  noticed  that,  when  the  medulla  oblongata  has  been  injured,  the 
pulse  may  continue  preternaturally  slow— an  observation  which  I have  had 
several  opportunities  of  confirming  in  injuries  both  of  the  medulla,  the  ports 
Varoln,  and  the  crura  cerebri.  For  these  symptoms  to  occur,  it  is  by  no 
means  necessary  that  the  original  local  injury  should  have  been  severe.  In 
some  cases,  the  whole  nervous  system  appears  to  be  jarred  and  concussed 
Mtnout  any  wound  or  apparent  sign  of  external  injury  to  the  head.  At  first 
cue  symptoms  of  concussion  are  but  slight,  perhaps  even  none  are  apparent, 
mmf  m 8Uierer  C011£rafculates  himself  011  his  escape;  but  gradually  irnpair- 

men  innfpllerV0US  P°Wer’  manifestinS  itself  m one  or  other  of  the  ways  just 
ed,  comes  on,  and  the  health  continues  broken  through  life. 

in  ;,™Se8’  agaiu’  the  symPtoms  of  concussion  may  gradually  terminate 
mss  rhpIC°^fref10ni  and  n0t  unfreclueutly  the  reaction  that  comes  on, 
health v fnn'r  J0UUC  S ^bat  are  necessary  for  the  re-establishment  of  the 
healthy  f„Mti„us  of  the  brain,  terminates  in  inflammation.  Hippocrates 
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truly  observed,  th;it  no  injury  of  the  bend  is  too  trivial  to  be  despised,  or  teo 

serious  to  be  despaired  of.  

2.  Compression  of  the  Brain. — lhis  is  a common  condition  in  mjuijes 
of  the  head,  arising  from  a great  variety  of  causes  from  the  pressure  of  a 
portion  of  bone,  of  extravasated  blood,  of  inflammatory  exudation,  or  of  pus 
formed  within  the  skull,  or  from  a foreign  body  lodged  there.  In  whatever  way 
occasioned,  however,  the  symptoms,  although  presenting  some  differences,  are 
tolerably  constant.  The  patient  lies  in  a state  of  coma,  stupor  or  lethargy, 
being  paralysed  more  or  less  completely,  heavy  and  drowsy,  or  insensible,  not 
answering  when  spoken  to,  or  only  when  addressed  in  a loud  voice,  and 
perhaps  shaken  at  the  same  time.  The  breathing  is  carried  on  slowly  and 
deeply,  with  a stertorous  or  snoring  noise,  and  usually  a peculiar  blowing  of 
the  lips.  The  stertor  appears  to  be  owing  to  paralysis  of  the  velum  pendulum 
palati,  which,  hanging  down  as  an  inanimate  curtain,  is  thrown  into  vibrations 
during  expiration  by  the  passage  of  the  air  across  it ; the  distension  o t e 
cheeks  and  blowing  of  the  lips  are  due  to  the  muscular  paralysis  of  these  pares. 
One  or  both  pupils  are  dilated  and  insensible  to  light ; the  pulse  is  lull,  often 
slow — in  fact,  a full,  slow,  laboured  pulse  is  one  of  the  most  marked  features 
in  these  cases  ; the  faeces  pass  involuntarily  from  paralysis  of  the  sphincter  am 
and  the  urine  is  retained  from  paralysis  of  the  bladder  ; the  skin  may  be  cool, 
but  in  many  cases,  on  the  contrary,  is  rather  hot  and  perhaps  perspinng  ; the 
temperature  may  rise  to  106°  F.  Not  unfrequently  during  this  condition  of 
stupor  violent  fits  of  convulsions  may  occur.  This  state  of  coma  may  uecome 
complicated  by  symptoms  of  inflammation;  and,  unless  the  cause  that  p 
duces  the  compression  be  removed,  it  usually  terminates  speedily  in  death,  the 
patient  gradually  sinking  into  more  complete  unconsciousness,  and  dying  m an 
^optetic  condition.  In  other,  bnt  much  rarer  cases,  the  coma  may — 
almost  an  indefinite  time,  for  many  weeks  or  even  months,  unt 1 The  < 1 - 

ing  cause  is  removed,  when  the  patient  may  recover  consciousness,  and 

^^Pi^osis^etween  concussion  and  compression  has  been  sufficiently 
indicated  in  the  preceding  description  not  to  require 
But  it  must  be  remembered  that,  in  many  cases,  one  state  merges  i t t 
other  so  that  the  symptoms  are  not  so  distinctly  marked  as  ha. 
indicated  ; and  they  are  more  especially  obscured  when  assocn  a 

“t"d  to  compression  it  may  be  broadly  stated  that  whenever  the 
symptoms  follow  an  injury  to  the  head  within 

to  the  pressure  of  fragments  of  bone  m depressed  fractures,  foie  ® i(m 

penetrating  fractures,  or  extravasated  blood  in  simple  mjuiies. 
from  inflammatory  exudation  does  not  occur  till  the  in  ‘ - ) > disturbance 
3 Cerebral  Irritation.-TIic  third  form  of 
which  is  met  with  in  injuries  of  the  head,  differs  ^ 

the  preceding.  The  patient  presents 

of  compression,  nor  is  there  any  combination  of  he  p a licncc 

cfnfnc  . 1-mt  fche  svmrctoms  are  altogether  pecul « . 


'L  1 • 

these  two  states  but  the 


of  description,  they  may 
menial.  Tll.  ntMtude  of  the  patient  is 

™ * Id  is  curled  UP  - » 


C E RE  BRA  L I R RITA  T ION— LA  GERA  TION . 


70 1 


state  of  general  flexion.  The  body  is  bent  forwards,  the  knees  are  drawn  up 
on  the  abdomen,  the  legs  bent,  the  arms  flexed,  and  the  hands  diawn  in. 
He  does  not  lie  motionless,  but  is  restless,  and  often,  when  irritated,  tosses 
himself  about.  But,  however  restless  he  may  be,  he  never  stretches  himself 
out  nor  assumes  the  supine  position,  but  invariably  maintains  an  attitude 
of  flexion.  The  eyelids  are  firmly  closed,  and  he  resists  violently  every 
effort  made  to  open  them ; if  this  be  effected,  the  pupils  will  be  found 
to  be  contracted.  The  surface  is  pale  and  cool,  or  even  cold.  There  is  no 
heat  of  head.  The  pulse  is  small,  feeble,  and  slow,  seldom  above  70.  The 
sphincters  are  not  usually  affected,  and  the  patient  will  pass  urine,  when 
the  bladder  requires  to  be  emptied  ; there  may,  however,  though  rarely,  be 
retention. 

The  Mental  state  is  equally  peculiar.  Irritability  of  mind  is  the  prevail- 
ing characteristic.  The  patient  is  unconscious,  takes  no  heed  of  what  passes, 
unless  called  to  in  a loud  tone  of  voice,  when  he  shows  signs  of  irritability  of 
temper  or  frowns,  turns  away  hastily,  mutters  indistinctly,  and  grinds  his  teeth. 

(It  appeal's  as  if  the  temper,  as  much  as  or  more  than  the  intellect,  were  affected 
in  this  condition.  He  sleeps  without  stertor. 

The  course  taken  by  these  symptoms  is  as  follows.  After  a period  varying 
from  one  week  to  three,  the  pulse  improves  in  tone,  the  temperature  of 
the  body  increases,  the  tendency  to  flexion  subsides,  and  the  patient  lies 
stretched  out.  The  mental  state  also  changes.  Irritability  gives  way  to 
fatuity ; there  is  less  manifestation  of  temper,  but  more  weakness  of  mind. 
Recovery  is  slow,  but,  though  delayed,  may  at  length  be  perfect ; although 
in  these,  as  in  all  other  cases  of  cerebral  disturbance,  ulterior  consequences 
may  be  manifested. 

This  form  of  cerebral  disturbance  may,  from  the  peculiar  irritability  that 
characterizes  it,  be  with  propriety  termed  cerebral  irritation. 

The  symptoms  that  have  just  been  described  usually  follow  blows  upon 
the  temple  or  forehead,  and  probably  in  many  cases  may  arise  from,  or  are 
associated  Avith,  lacerations  of  the  cerebral  substance,  more  especially  of  the 
grey  matter. 

Contusion  or  Laceration  of  the  Brain.— The  substance  of  the  brain 
is  very  frequently  contused  or  lacerated  by  blows  upon  the  head.  The  degree 
of  injury  varies  from  a mere  superficial  bruising  indicated  merely  by  a few 
dotted  points  of  extravasated  blood  in  the  grey  matter,  to  extensive  disintegra- 
tion of  the  brain-substance  over  an  area  of  the  size  of  half-a-crown  or  larger,  in 
winch  the  broken  down  brain-tissue  is  indistinguishably  mixed  up  ivitk  blood- 
clots.  Laceration  of  the  brain  is  fully  described  under  Wounds  and  Injuries 
of  the  Brain  Substance,  p.  739.  It  is  sufficient  here  to  say  that  the  symptoms 
to  which  it  gives  rise  are  very  various  according  to  the  part  iujured  and  the 
extent  of  the  injury.  More  or  less  contusion  or  laceration  of  ’the  brain  sub- 
stance is  probably  an  invariable  accompaniment  of  all  those  cases  which  we 
speak  of  clinically  as  severe  concussion  of  the  brain,  and  more  especially  of 
those  which  are  followed  by  some  definite  impairment  of  one  or  more  of  the 
centra  functions.  The  haemorrhage  from  the  torn  brain  substance  is  one  of 
the  most  frequent  causes  of  compression,  and  cerebral  irritation  may  be  always 
e.  as  indicative  of  actual  injury  of  the  cortical  tissue.  Laceration  of 
ie  Ham,  \a  1L1  arachnoid  haemorrhage  consequent  upon  it,  or  with  secondary  in- 
ainma  ory  c langes  round  the  injured  spot,  is  one  of  the  most  frequent  causes 


702 


INJURIES  OF  T1IE  HEAD. 


of  convulsions  in  head  injuries.  The  special  features  which  mark  lacerations 
of  certain  parts  will  be  described  more  fully  later  on. 

Effects  of  Cerebral  Injury  on  the  Mental  Powers. — The  mental  con- 
dition of  patients  who  are  recovering  or  who  are  supposed  to  have  recovered 
from  head-injury,  is  one  that  deserves  attentive  consideration.  It  will  fre- 
quently be  found  that  the  mental  powers  arc  weakened,  either  generally  or  in 
one  special  direction. 

The  memory  will  often  be  found  to  be  weakened  in  a very  remarkable 
manner  on  the  recovery  of  the  patient  from  that  unconsciousness  which  results 
from  severe  concussion.  Not  only  is  there  a complete  blank  as  to  all  that 
occurred  during  the  period  of  the  unconsciousness,  but  the  memory  may  be 
lost  for  those  events  which  immediately  preceded  it.  Thus  a driver  will 
recollect  his  horses  taking  fright ; but  he  will  never  be  aide  to  recall  to  his 
recollection  the  various  events  that  occurred  before  he  was  thrown  from  his 
box,  and  received  that  blow  on  the  head  which  produced  concussion  ot  the 
brain  and  rendered  him  unconscious— events  which  had  certainly  produced 
impressions  upon  the  brain  before  it  was  injured  impiessions  which  vere 
permanently  obliterated  by  the  concussion  of  the  cerebral  substance.  The 
chain  of  memoi'y  is  broken  abruptly  at  some  occurrence  often  ot  a ■veiy 
trivial  character— antecedent  to  the  accident,  and  the  gap  then  left  can  never 
be  filled  by  any  subsequent  effort  on  the  part  of  the  patient. 

The  memory  may  be  impaired  in  other  ways,  as  for  words,  peisons,  or 
dates.  The  mind  cannot  grasp  a subject  or  carry  out  a continuous  train  of 
thought,  and  is  incapable  of  fixed  attention  or  reasoning.  Delusions  of 
various  kinds  may  occur,  especially  in  connexion  with  the  mode  of  occurrence 
of  the  accident.  I have  known  a patient  to  give  the  most  consistent  and 
detailed  accounts  of  the  mode  in  which  his  head  was  injured,  varying  them 
from  day  to  day — every  one  being  false,  but  believed  in  by  the  patient  at  the 
time.  The  patient  could  be  led,  by  a process  of  questioning  and  suggestions 
combined,  to  give  almost  any  version  that  the  interrogator  desired  ; and  this 
with  great  circumstantiality  of  detail.  This  is  a matter  of  much  interest  and 
importance  in  a medico-legal  aspect,  as  it  is  evident  that  an  individual  w ho 
has  sustained  a severe  injury  of  the  head  might,  in  perfect  good  faith,  give  an 
entirely  false  account  of  the  mode  of  infliction  of  the  injury,  by  which  an 

innocent  person  might  be  seriously  compromised.  _ 

The  Secondary  Consequences  of  injury  of  the  brain  are  the  results  o 
inflammation  either  diffused  or  circumscribed.  As  in  all  other  injuries  the 
character  of  the  inflammation  is  materially  influenced  by  the  admission  or 
exclusion  of  air.  In  compound  fractures  of  the  skull  septic  meningitis  is  a 
common  and  most  fatal  complication ; in  simple  fractures  diffuse  meningitis 
is  of  very  rare  occurrence.  So  also  in  open  wounds  of  the  nam,  sprea  in0 
inflammation  of  the  cerebral  substance  is  of  common  occurrence,  giving  rise 
to  suppuration  with  extensive  destruction  of  the  tissue  of  the  hemisphere ; 
while  in  lacerations  without  open  wound,  although  there  is  frequently  so 
inflammation  and  softening  round  the  injured  spot,  it  seldom  sprea c b ten 

and  rarely  terminates  in  suppuration.  - > ... 

l Traumatic  Encephalitis. — Inflammation  of  the  brain  and  it. 
tones  from  injury  is  an  affection  of  great  frequency  and  of  corr^nd.% 
importance.  It  is  apt  to  supervene  on  all  injunes  of  the 
liability  to  it  necessarily  increases  with  the  severity  of  the  accu  l . 
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inflammation  of  the  brain  and  its  membranes  may  set  in  with  great  intensity, 
the  symptoms  being  strongly  marked ; in  other  instances  it  gradually  creeps 
on  in  a slow  and  insidious  manner,  not  attracting  attention  until  it  has  given 
rise  to  some  severe  and  ulterior  consequences,  as  effusion  or  suppuration,  when 
its  symptoms  become  so  mixed  up  with  those  of  compression  and  irritation, 
as  to  make  the  exact  diagnosis  of  the  patient’s  condition  far  from  easy.  The 
period  at  which  symptoms  of  inflammation  of  the  brain  may  manifest  them- 
selves, after  an  injury  of  the  head,  varies  greatly.  In  some  instances  they  set 
in  almost  immediately  the  patient  has  recovered  from  the  effects  of  the  con- 
cussion ; the  reaction  from  this  state  gradually  assuming  an  inflammatory 
character.  Septic  meningitis  and  encephalitis  usually  commence  on  the 
second  day,  and  the  symptoms  reach  their  maximum  intensity  by  the  third  or 
fourth  day.  In  other  cases  it  is  not  until  after  several  days  that  inflam- 
mation declares  itself ; and  again,  it  sometimes  happens  that  the  inflammatory 
affection  does  not  supervene  for  weeks  or  months : but  then,  occurring 
perhaps  under  the  influence  of  comparatively  trivial  causes,  it  may  destroy 
the  patient. 

Pathological  Changes. — After  death,  we  find  usually  both  the  brain  and 
its  membranes  inflamed.  The  arachnoid  is,  however,  the  structure  that  appears 
principally  to  suffer,  especially  in  septic  meningitis,  being  thickened,  so  as  to 
become  milky  and  semi-opaque.  Adherent  lymph  of  a greenish-yellow  colour 
and  opaque  purulent  appearance,  covers  one  or  both  hemispheres  of  the  brain, 
being  deposited  chiefly  in  the  subarachnoid  space  and  in  largest  quantity 
at  the  seat  of  the  injury,  but  not  unfrequently  extending  across  and  into  its 
fissures,  occupying  especially  the  depressions  about  its  base.  The  vascularity 
of  the  brain  and  its  membranes  is  greatly  increased  ; the  arachnoid  being- 
reddened  in  patches,  and  the  vessels  visible  in  the  pia  mater  becoming  turbid 
and  very  numerous,  forming  a vascular  network  over  the  surface  of  the  brain. 
The  sinuses  also  are  distended  with  blood ; the  cerebral  substance  when  cut 
into  exhibits  an  increase  in  the  number  of  red  points ; the  grey  matter  is 
redder  than  natural,  often  presenting  a somewhat  rosy  hue ; and  the  ventricles 
are  filled  with  reddish  semi-turbid  serum,  a large  quantity  of  which  is  effused 
about  the  base  of  the  brain.  In  some  of  the  more  advanced  cases,  inflam- 
matory softening  of  the  cerebral  substance  may  occur. 

Symptoms.— In  considering  the  symptoms  of  traumatic  encephalitis,  it  is 
useless  to  endeavour  to  make  a distinction  between  the  inflammation  of  the 
bram  and  that  of  its  membranes  ; the  two  structures  being  always  more  or 
less  implicated  at  the  same  time.  The  most  practical  division  of  this  disease 
following  injury,  is  into  the  acute  and  the  chronic  or  subacute  encephalitis 

Acute  Encephalitis  usually  comes  011  within  eight-and-forty  hours  of 
the  infliction  of  the  injury.  The  patient  complains  of  severe,  constant,  and 
increasing  pam  in  Ins  head ; the  scalp  is  hot,  the  carotids  beat  forcibly  the 
pupfls  are  contracted,  the  eyes  intolerant  of  light,  and  the  cars  of  noise  the 
pulse  is  full,  vibrating,  and  bounding;  and  wakefulness,  with  delirium,  usually 
fa  violent  character,  speedily  comes  on.  All  the  symptoms  of  severe  pyrexia 
■ tin  at  the  same  time.  The  temperature  rises  rapidly,  usually  reaching 
F.,  or  more,  by  the  third  day. 

anc^  ProPer  treatment,  this  condition  may  gradually  subside 
flnmi  'Ca  1 18  1 ^-established,  but  more  commonly  the  symptoms  of  in- 
rnation  merge  into  those  of  compression— the  delirium  being  replaced 
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partly  or  entirely  by  stupor,  from  which  the  patient  is  roused  with  difficulty, 
the  pupils  gradually  dilating,  the  breathing  becoming  heavy  and  stertorous,  the 
pulse  sometimes  continuing  with  its  former  I'apidity,  at  othcis  becoming  slow 
and  oppressed.  The  slcin  is  hot  but  clammy  ; the  patient  hills  into  a hea\y, 
dull,  unconscious  state,  which  alternates  with  convulsive  twitchings  or  jerkings, 
and  occasional  delirious  outbreaks.  As  death  approaches,  the  sphincteis  lelax, 
the  pulse  becomes  more  feeble,  the  surface  cooler,  the  coma  more  intense 
and  continuous,  until  the  patient  sinks  from  exhaustion  and  compression  con- 
joined. In  cases  of  this  kind,  pus  may  be  found  upon  the  surface  or  within  the 
substance  of  the  brain,  in  one  case  being  diffused,  in  the  other  collected  into  a 
more  or  less  distinctly  circumscribed  abscess.  In  other  cases,  again,  the  symp- 
toms of  compression  appear  to  be  induced  by  a thick  layer  of  lymph  lying  upon 
the  surface  of  the  brain,  or  by  a quantity  of  serous  fluid  being  poured  out  into 
the  ventricles  and  about  the  base. 

Chronic  or  Subacute  Encephalitis  is  the  most  interesting  and  important 
variety  of  inflammation  following  injuries  of  the  head.  It  max  come  on  a few 
days  after  the  infliction  of  the  injury,  or  not  until  months  have  elapsed.  It 
may  arise  from  accidents  that  implicate  simply  the  skull,  as  well  as  from  those 
that  directly  affect  the  brain  and  its  membranes.  The  patient  in  many  cases 
has  apparently  recovered  entirely  from  the  accident,  though  in  others  it  will  be 
found  that  some  one  symptom  indicative  of  the  brooding  mischief  still  cou- 
tinues,  such  as  headache,  or  impairment  of  sight  or  of  hearing.  Occasionally, 
the  coming  mischief  is  foreshadowed  by  unusual  irritability  of  temper,  by  loss 
of  mental  vigour,  or  by  some  other  functional  disturbance  of  the  brain.  In 
such  cases,  the  subacute  encephalitis  may  suddenly  come  on,  ushered  in 
perhaps  by  an  aggravation  of  the  persistent  symptom,  or  by  an  epileptic  he. 
In  other  cases,  the  symptoms  set  in  suddenly  without  any  warning,  but  usually 

with  much  intensity,  and  speedily  prove  fatal. 

The  Symptoms  of  subacute  encephalitis,  when  it  has  fairly  set  in,  consist  of 
those  of  inflammation,  irritation,  and  compression  of  the  brain  conjoined  ; m 
some  cases  one,  in  other  instances  another,  of  the  conditions  appearing  to  pre- 
dominate. The  symptoms  consist  of  pain  m the  head  with  heat  of  the  scalp, 
and  either  dilatation  or  contraction  of  the  pupils,  occasionally  one  being 
dilated  and  the  other  contracted.  Squinting,  intolerance  of  light,  delirium, 
moaning,  or  screaming,  unconsciousness,  with  convulsive  twitchings  of  the 
limbs  and  face,  commonly  occur  with  the  ordinary  symptomatic  fevei  ; and 
lastly,  symptoms  of  coma,  rapidly  terminating  in  death. 

In  the  subacute  encephalitis,  the  same  appearances  are  very  generally  found 
after  death  as  in  the  more  acute  form  of  the  affection  ; but  commonly  the 
iS  irane  is  principally  affected  So  constantly  is  this  the  ease, 
that  some  Surgeons  have  proposed,  and  not  altogether  with  injustice,  to  apply 
thftem  to  thk  form  of  traumatic  encephalitis,  looking  upon  the 

inflammation  of  the  arachnoid  as  the  principal  lesion.  . 

“ TritACRANlAl.  SurroBATlON.— This  may  be  of  three  distinct  kinds 

n Subcranial ; b.  Intrameningeal ; c.  Cerebral. 

" a The  Subcranial  form  consists  in  the  deposit  of  pus  between  t le  s 
and* the  dim  mater.  It  occurs  always  at  the  point  struck,  and  .a  hunted  « 
pirrnmscribed.  It  is  never  the  result  ot  contrecoup. 

T taS 'conditio, is  may  lead  to  this  variety  of  intracranial  suppuration. 
r A blow  on  the  head  which,  with  or  without  wound  ol  the  scalp  or  fracture 
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of  the  skull,  causes  a separation  of  the  dura  mater  from  the  bone,  leaving  a 
cavity  in  which  inflammatory  effusions  and  eventually  pus  collect. . 

/3.  A blow  on  the  head  causing  necrosis  of  the  bone,  either  by  simple  severe 
contusion,  or  by  detaching  it  from  the  dura  mater  and  stripping  oft  the  pcii- 
cranium— thus  disturbing  its  vascular  connections,  and  so  giving  rise  to  sup- 
puration under  the  injured  portion  of  bone. 

y.  The  irritation  of  splinters  of  the  inner  table  in  cases  of  ordinary  depressed 
or  of  punctured  fractures  of  the  skull,  causing  chronic  inflammation  of  the  dura 
mater  and  eventual  suppuration.  In  these  cases  it  is  often  found  associated 
with  one  or  both  of  the  next  varieties. 

1).  The  Intrameningeal  form  consists  in  the  accumulation  of  pus,  or  of 
greenish  puriform  lymph,  in  the  cavity  of  the  arachnoid,  or  in  its  deposit  in 
The  pia  mater.  It  is  usually  widely  diffused,  most  generally  beneath  the  part 
struck  ; but  sometimes  on  the  opposite  side  of  the  head,  usually  more  towards 
the  vertex  than  in  any  other  part.  It  most  commonly  occurs  as  a result  of 
open  wounds  implicating  the  brain  and  its  membranes,  or  of  compound  frac- 
tures of  the  base  of  the  skull.  It  may  occur  also  in  patients  who  are  suffering 
from  pyaemia  arising  from  some  other  injury  complicating  that  to  the  brain 
itself. 

c.  The  Cerebral  form  is  usually  met  with  as  a distinct  circumscribed 
abscess  in  the  white  substance  of  the  hemispheres,  often  associated  with  the 
last  variety,  and  occurring  in  individuals  of  unhealthy  habit  of  body.  It 
may  occur  : — 1.  At  the  seat  of  injury  ; 2.  By  contra  coup ; or,  3.  It  may  be 
the  consequence  of  the  lodgment  of  foreign  bodies  in  the  brain. 

The  formation  of  pus  within  the  skull  is  a sequela  of  much  interest  in 
injuries  of  the  head  ; and  an  endeavour  has  been  made,  especially  by  Pott,  to 
lay  down  rules  by  which  its  occurrence  may  be  accurately  determined.  Thus 
it  has  been  said  that  if,  during  the  continuance  of  encephalitis,  fits  of  shivering 
come  on,  followed  by  the  gradual  supervention  of  coma,  which  slowly  becomes 
more  and  more  complete,  whilst  the  constitutional  symptoms  of  inflammation 
do  not  subside  ; and  if,  at  the  same  time,  a puffy  swelling  form  upon  the 
uninjured  scalp,  or  the  wound,  if  there  be  one,  become  pale  and  cease  to 
discharge,  the  pericranium  separating  from  the  bone,  which  is  seen  to  be 
yellowish  brown  and  dry,  an  abscess  will  have  formed  under  the  skull  ; and 
further,  that  in  all  probability  its  seat  will  correspond  to  these  changes  in  the 
scalp  and  pericranium,  which  are  due  to  the  bone  having  lost  its  vitality  by 
being  separated  from  the  dura  mater  by  the  subjacent  abscess. 

In  many  cases,  doubtless,  this  progression  of  constitutional  symptoms, 
accompanied  by  the  two  local  signs  just  mentioned,  has  afforded  proof  of  the 
existence  of  intracranial  suppuration.  It  but  seldom  happens,  however,  that 
the  signs  attending  the  formation  of  pus  within  the  skull  occur  in  the  distinct 
order  and  with  the  degree  of  precision  above  stated.  In  the  great  majority  of 
cases,  the  Surgeon  can  only  suspect  the  presence  of  pus  from  the  symptoms  of 
inflammation  terminating  in  paralysis  or  coma.  Still  he  cannot  say  with 
certainty  that  pus  has  formed,  for  the  coma  may  arise  from  the  pressure  of 
other  effusions  : but  if  the  puffy  swelling  of  the  scalp  or  the  separation  of  the 
pericranium  occur,  with  exposure  of  dry  and  yellow  bone,  with  hemiplegia  on 
the  opposite  side,  then  he  may  feel  himself  justified  in  giving  a more  positive 
opinion  as  to  its  existence  in  some  situation  within  the  cranial  cavity,  probably 
beneath  or  in  the  immediate  neighbourhood  of  the  part  thus  affected. 
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In  sonic  cases  of  abscess  examination  of  the  eye  with  the  ophthalmoscope 
lias  shown  the  presence  of  optic  neuritis  similar  to  that  met  with  in  tumour  of 
the  brain,  but  this  has  not  been  sufficiently  constant  to  render  it  of  any  real 
value  in  diagnosis  ; and,  on  the  other  hand,  it  may  be  present  aftei  an  injury 
without  suppuration  having  taken  place.  Occasionally,  as  will  be  seen  here- 
after, the  situation  of  the  pus  may  be  recognised  by  the  effect  produced  on  the 
cortical  centres. 

Pyaemia,  with  its  characteristic  visceral  secondary  abscesses,  is  by  no  means 
an  unfrequent  complication  of  injuries  of  the  head.  It  may  occur  as  a conse- 
quence of  any  lesion  of  the  scalp,  skull,  or  brain,  in  which  the  patient  survives 
sufficiently  long  for  the  development  of  the  characteristic  phenomena  of  this 
disease.  Hence  it  is  chiefly  after  the  slighter  forms  of  cerebial  injuiv  that 
pyaemia  and  secondary  abscesses  have  been  met  with  ; occasionally  after 
wounds  of  the  scalp,  rarely  after  those  of  the  brain  or  its  membranes,  but  more 
commonly,  and  indeed  not  unfrequently,  after  injury  of  the  skull,  more 
especially  after  severe  contusion  of  the  bone  without  fractuie. 

The  sequence  of  pathological  phenomena  in  these  cases  is  the  same  that  is 
observed  in  all  in  which  pyaemia  follows  injury  or  wound  of  the  osseous  struc- 
tures. The  part  of  the  bone  that  is  struck  usually  necroses  ; inflammation 
and  suppuration  are  set  up  in  the  surrounding  portions  of  the  skull ; the 
cancelli  of  the  diploe  become  filled  with  pus ; its  veins,  which  are  large, 
inflame,  and  become  the  media  of  transmitting  septic  material  to  the  general 
circulation ; the  ordinary  constitutional  symptoms  of  pyaemia  develop,  and 
secondary  abscesses  eventually  form  in  the  lungs,  liver,  and  joints,  with 
effusions  into  the  serous  cavities,  more  particularly  those  of  the  pleura  an 
pericardium.  The  older  writers  on  Surgery  had  noted  and  had  marvelled 
at  the  strange  phenomena  of  hepatic  abscess  following  slight  head-injuries, 
and  had  generally  overlooked  the  occurrence  of  secondary  deposits  in  other 
organs  and  structures.  More  modern  investigation  has  shown  that  these 
abscesses  are  pytemic,  that  they  are  a part  of  a general  .nfecti on  0 f the 
system,  and  that  they  are  almost  invariably  accompanied  by  pulmonary 
abscesses  : indeed,  it  is  these  and  not  the  hepatic  that  are  the  common  conse- 
quences of  pyaemia  resulting  from  cerebral  injury.  Of  eighteen  cases,  P.  Hewett 
found  the  lungs  studded  with  abscesses  m thirteen,  and  the  fiver  m th  u, , 
and  of  these  three,  in  one  case  only  was  the  fiver  alone  affected.  It  has  been 
supposed  by  some  that  intracranial  suppuration  is  a necessary  precursor  of 
these  secondary  abscesses  : that  it  frequently  co-exists  is  undoubted  ne  on  . 
meet  with  pus  in  these  cases  between  the  dura  mater  and  the  contused  bone 
but  to  suppose  that  it  is  a necessary  concomitant  is  an  error  I have  see* 
cases  in  which  the  most  extensive  secondary  deposits  were  found  m the  luii  , 
fiver  joints,  &c.,  but  in  which  not  a drop  of  pus  existed  m the  interior  of  the 
Sia  any  part;  but  I have  never  seen  a case  in  which  the  d.p  oe  around 
the  injured  bone  did  not  contain  pus,  sometimes  diffused  through  its  cells, 

sometimes  filling  its  venous  sinuses.  . . 

When  intracranial  suppuration  co-exists  with  secondary  pytem.c  depute, 

" " rt  may  be  a compiete  absetme  of  aU  — 
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tenderness,  give  unmistakable  evidence  of  the  formation  of  secondary 
abscesses. 

The  prognosis  of  these  cases  is  necessarily  most  unfavourable.  I doubt 
much  whether  recovery  is  possible  when  once  pyaemia  has  advanced  to  the 
formation  of  secondary  visceral  abscesses. 

Treatment. — The  treatment  of  these  various  cerebral  injuries,  and  of  their 
concomitant  affections,  is  one  of  the  most  important  and  difficult  subjects  that 
can  arrest  the  Surgeon’s  attention ; the  difficulty  depending  in  a great  measure 
on  the  various  conditions  that  have  just  been  described  not  occurring  in  prac- 
tice with  that  amount  of  distinctness  and  particularity  by  which  alone  their 
characters  can  be  conveyed  in  description,  but  being  associated  together  in  such 
a way  that  the  exact  state  of  the  patient  cannot  so  readily  be  made  out.  There 
are  few  cases,  indeed,  in  which  practical  tact  and  a nice  discrimination  and 
analysis  of  symptoms  are  more  required  than  in  those  now  under  consideration. 
It  would,  however,  be  useless  to  attempt  to  describe  the  shades  and  modifica- 
tions of  treatment  required  in  the  management  of  the  different  groupings  of 
these  various  forms  of  traumatic  cerebral  disturbance.  We  must,  therefore, 
content  ourselves  with  describing  the  treatment  of  each  state  broadly  and 
separately,  and  leave  the  consideration  of  the  varieties  that  commonly  present 
themselves  in  practice  to  the  discretion  of  the  Surgeon. 

In  the  Treatment  of  Concussion,  the  first  great  indication  is  to  re- 
establish the  depressed  energies  of  the  circulation  and  of  the  nervous  system. 
In  effecting  this,  we  must  be  careful  not  to  overstimulate  the  patient.  The 
safest  practice  is  that  which  is  applicable  to  the  treatment  of  shock  generally 
—to  wrap  the  patient  up  warmly  in  blankets,  to  put  hot  bottles  around  him, 
or  to  employ  frictions  to  the  surface,  and,  when  he  is  sufficiently  recovered,  to 
allow  him  to  swallow  a small  quantity  of  warm  tea.  Alcoholic  stimulants  of 
all  kinds  should  be  avoided,  unless  the  dejrression  of  the  nervous  energ'v  be 
so  great  that  reaction  cannot  be  brought  about  without  their  agency  t but 
an  enema  containing  some  ether  or  aromatic  spirits  of  ammonia  may  be 
administered. 


When  reaction  has  come  on,  steps  should  be  taken  to  prevent  the  occurrence 
of  inflammatory  mischief.  If  the  concussion  have  been  slight,  it  may  be  quite 
sufficient  to  purge  the  patient  well,  and  to  keep  him  quiet  on  a regulated  diet 
for  a few  days,  directing  him  carefully  to  avoid  all  alcoholic  stimulants  and 
mental  exertion  for  some  time.  If  the  concussion  have  been  more  severe,  and 
if  the  symptoms  of  reaction  have  been  accompanied  by  indications  of  ’con- 
tinuous cerebral  disturbance,  or  have  been  followed  by  giddiness,  headache  or 
confusion  of  thought,  the  safer  plan  wifi  be  to  adopt  immediate  steps  for  the 
prevention  of  further  mischief.  Venesection  used  formerly  to  be  extensively 
practised  as  a precautionary  measure,  in  order  to  prevent  undue  reaction  and 
inflammatory  mischief  following  on  head-injuries.  Perhaps  our  predecessors 
erred  m the  too  frequent  and  liberal  use  of  the  lancet  in  these  cascs-I  believe 
that  Surgeons  of  the  present  day  are  too  sparing  in  its  use.  In  the  young  and 
robust  the  best  possible  effects  follow  venesection  in  head-injuries,  to  the  extent 
of  from  12  to  16  ounces.  In  children,  leeches  advantageously  take  the  place 
le  ance  . ihe  patient  should  be  freely  purged,  kept  on  a low  diet,  and, 
above  all,  should  remain  quiet  in  bed  for  some  days. 

Should  impairment  of  the  mental  faculties  or  senses  be  left,  the  more  pru- 
plan  wlU  be  t0  have  recourse  to  a mild  antiphlogistic  treatment,  con- 
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sistiug  of  leeching,  cupping,  blistering,  the  introduction  of  a seton  in  the  nape 
of  the  neck,  purging,  and  more  especially  a mild  mercurial  couise,  with  stiict 
avoidance  of  all  mental  and  bodily  stimulation.  Ihc  patient  must  be  caieiully 
watched,  and  kept  under  proper  supervision  lor  some  length  of  time,  as  sciious 
symptoms  are  apt  suddenly  to  declare  themselves. 

* When  Acute  Inflammation  of  the  Brain  or  its  Membranes  has  come 
on,  at  whatever  period  after  the  injury,  active  treatment  should  be  at  once 
adopted.  The  head  must  be  shaved,  and  cold  applied.  In  the  use  of  cold, 
great  care  must  be  taken  that  the  application  is  constant.  Intermittent  cold 
is  worse  than  useless.  One  of  the  best  modes  of  application  is  the  India-i ubbei 
ice-cap,  which  can  be  secured  to  the  head  by  a strap  passing  under  the  chin ; 
or  Leiter’s  soft  metal  tubing,  which  can  be  moulded  to  any  form,  and  through 
which  a stream  of  cold  water  is  kept  constantly  flowing,  is  even  more  efficient. 
Should  these  not  be  available,  a bladder  filled  with  ice  may  be  used,  but  care 
must  be  taken  that  it  is  firmly  secured  in  its  position  by  bandages,  and  not,  as 
is  too  often  done,  allowed  merely  to  lie  against  the  head,  and  to  be  displaced 
by  the  slightest  movement  of  the  patient.  A mackintosh  cloth  must  be  placed 
beneath  it  to  protect  the  bed-clothes  from  being  wetted.  Bleeding  from  the 
arm,  repeated  as  often  as  the  pulse  rises,  as  well  as  by  cupping,  or  leeches 
may  be  had  recourse  to  ; the  bowels  should  be  freely  opened,  and  rigid 
abstinence  must  be  enjoined,  the  patient  at  the  same  time  being  confined  to  a 
quiet  and  darkened  room,  and  removed  from  all  causes  of  excitement  of  the 
special  senses.  As  the  disease  assumes  a chronic  form,  the  same  general  plan  of 
treatment,  modified  according  to  the  intensity  of  the  inflammatory  affection, 
must  be  persevered  in,  the  patient  being  kept  for  a length  of  tune  after  the 
subsidence  of  all  the  symptoms  in  a state  of  complete  quietude.  _ 

The  Subacute  Encephalitis  which  occasionally  follows  injuries  of  the 
head,  even  at  a remote  period  from  their  infliction,  is  most  dangerous  and  un- 
manageable, being  very  apt  to  terminate  in  loss  or  impairment  of  the  senses, 
in  diminution  of  intellectual  power,  or  in  local  paralysis.  Much  of  the  difficulty 
in  its  treatment  appears  to  arise  from  the  fact  that  the  inflammation  is  often  o 
an  asthenic  type,  and,  consequently,  does  not  admit  of  active  depletory 

measures.  , . . , . 

In  this  disorder  the  best  results  are  obtained  by  the  proper  administration 

of  mercury  and  the  employment  of  counter-irritants.  The  best  mode  o a - 
ministering  the  mercury  is  to  give  half  a gram  or  a grain  of  ca  ome  every 
four  or  six  hours  until  the  gums  are  affected,  and  to  keep  up  the  eftec 
with  diminished  doses  of  the  drug.  The  repeated  application  of  blister 
over  the  shaven  scalp  is  perhaps  the  most  useful  form  of  counter-irrifrition ; to 
which,  in  more  chronic  cases,  a seton  in  the  neck  may  be  at  c ec . c 
any  symptoms  of  inflammation  continue,  this  plan  of  treatment  mm 

In  the  more  chronic  forms  of  cerebral  irritation  following  injury,  more 
especially  if  there  be  any  tendency  to  convulsive  movements,  bromffie 
potassium  in  moderate  doses  will  be  found  of  essential  service.  It  soothes  and 
secures  sleep  more  effectually  than  any  other  remedy.  . , . rfYv  ri* 

The  treatment  of  Cerebral  Irritation  will  require  to  be  varied  mM- 
stages  of  this  condition.  In  the  early  stage,  the  treatment  that  . 
most  successful  is  of  a negative  character,  and  oons^  m *e  of  dl 

active  measures.  No  good,  hut  much  harm,  may  icsnlt  horn  bleed  1 
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in0-,  and  mercurializing  the  patient.  Complete  rest,  the  lemoval  of  all  mental 
and  sensual  excitement,  shaving  the  head,  the  application  of  ice,  a mild  aperient 
or  an  occasional  enema,  are  all  that  can  be  done  in  the  way  of  medical  treat- 
ment. As  the  constitutional  powers  are  depressed,  they  must  not  be  too  much 
lowered  by  complete  abstinence  from  food,  and  small  quantities  ol  stimulants 
may  usually  be  advantageously  given.  A tea-spoonful  of  brandy  m a little 
water,  or  beef-tea,  every  hour  or  two,  according  to  the  condition  of  the  pulse 
and  the  temperature  of  the  skin,  will  generally  be  required.  In  some  cases, 
where  there  is  great  restlessness,  and  some  delirium,  without  any  sign  of 
encephalitis  having  supervened,  chloral  will  be  found  of  great  value,  or  an 
opiate  even  may  be  given  to  quiet  the  patient  and  induce  sleep.  This  cerebral 
irritation  is  the  only  form  of  primary  cerebral  disturbance  in  which  I have 
seen  opiates  act  beneficially  ; but  their  administration  requires  great  care,  and 
must  not  be  ventured  on  if  there  be  any  elevation  of  temperature  or  quickness 
of  pulse.  After  a tune  these  signs  of  depression  give  way  to  those  of  subacute 
meningitis,  the  patient  becomes  noisy,  shouting  and  crying,  restless  and  sleep- 
less. At  this  period,  and  in  such  circumstances,  venesection  may  be  practised 
with  great  advantage.  The  bleeding  should  be  followed  up  by  the  administra- 
tion of  bromide  of  potassium  or  of  chloral,  and  ultimately  by  the  more  special 
treatment  of  meningeal  irritation.  In  the  treatment  of  all  these  conditions, 
it  is  impossible  to  insist  too  strongly  on  the  paramount  importance  of  absolute 
rest  and  quietude.  No  conversation,  lights,  or  noise  should  be  allowed  in  the 
patient’s  room,  and  no  injudicious  attempts  should  be  made  to  rouse  him  or  to 
ascertain  by  inquiry  if  he  is  conscious.  Much  depends  on  careful  and  quiet 
nursing ; on  attention  to  minor  details,  as  the  avoidance  of  noises  and  flickering 
lights,  and  the  frequent  administration  of  liquid  food  in  small  quantities,  or 
per  rectum. 

In  all  cases  of  Coma  from  Compression,  the  pressure  must  be  relieved 
before  it  can  be  expected  that  the  coma  will  subside.  But,  besides  this  great 
and  obvious  indication,  which  must  be  carried  out  in  different  ways  according 
to  the  nature  of  the  compressing  cause,  there  are  certain  general  considerations 
to  be  attended  to,  by  which  the  patient’s  condition  may  be  much  relieved. 
Thus  the  bowels  should  be  freely  opened  by  placing  a drop  of  croton-oil,  mixed 
with  a little  mucilage,  in  the  patient’s  mouth,  or  by  the  use  of  oleaginous  or 
terebinthinate  enemata.  The  urine  is  to  be  drawn  off  twice  in  the  twenty- 
four  horns,  the  room  darkened  and  kept  quiet,  and  ice  or  an  evaporating  lotion 
applied  to  the  head. 

When  symptoms  of  compression  occur  as  the  result  of  inflammation  inside 
the  skull,  the  treatment  becomes  surrounded  by  difficulties.  If,  notwithstand- 
ing that  antiphlogistic  measures  have  been  pushed  to  their  full  extent,  rigors 
occur  and  coma  supervene,  conjoined  with  a certain  amount  of  continuous  in- 
flammatory fever,  the  question  will  always  arise  as  to  whether  trephining 
should  be  had  recourse  to  on  the  supposition  of  matter  having  formed.  In 
these  cases  two  great  difficulties  present  themselves  ; the  first  has  reference  to 
the  existence  of  pus  within  the  skull,  and  the  second  to  its  situation. 

The  question  as  to  the  actual  existence  of  Pus  within  the  Skull,  and  to 
the  dependence  of  the  symptoms  of  coma  upon  the  compression  exercised  by 
it,  is  always  a difficult  one  to  decide.  There  are,  as  has  already  been  stated, 
no  absolute  and  unequivocal  symptoms  indicative  of  the  formation  of  pus 
within  the  skull ; symptoms  closely  simulating  those  that  accompany  its 
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presence  being  often  produced  by  the  effusion  of  serum,  or  of  puriform  lymph, 
on  the  brain  or  its  membranes.  But  although  there  may  not  be  any  symptom 
that  unequivocally  indicates  the  formation  of  pus  in  this  situation,  the  Surgeon 
is  not  unfrequently  enabled,  by  the  assemblage  of  general  symptoms  and  local 
signs,  to  infer  its  existence  with  considerable  accuracy.  In  these  cases, 
however,  it  is  usually  impossible  to  determine  the  exact  seat  of  the  pus 
with  sufficient  precision  to  admit  of  its  evacuation  by  the  trephine — whether 
it  be  between  the  skull  and  the  dura  mater,  between  the  layers  of  the 
arachnoid,  underneath  this  membrane,  between  the  cerebral  convolutions, 
or  deeply  seated  in  the  substance  of  the  brain ; whether  it  be  situated  under 
the  seat  of  injury  and  be  there  circumscribed,  or  so  extensively  diffused  as 
not  to  be  capable  of  complete  evacuation.  The  side  that  is  either  wholly  or 
chiefly  the  seat  of  the  suppuration  is  necessarily  determined  by  the  existence 
of  opposite  hemiplegia ; but  the  precise  localization  of  the  pus  in  the  intra- 
cranial structures  of  the  side  affected  constitutes  the  point  of  diagnostic  diffi- 
culty. As  a general  rule,  it  may  be  said  that  when  the  signs  of  suppuration 
supervene  early  after  the  receipt  of  a head  injury,  the  pus  is  diffused  and  its 
seat  is  in  the  membranes.  When  the  symptoms  are  slow  in  onset,  being 
those  of  compression  rather  than  of  inflammation,  it  is  circumscribed  and  in 
the  brain  substance.  That  these  difficulties  are  real  must  be  obvious  to  every 
practical  Surgeon  ; and  in  illustration  I may  mention  the  following  two  cases, 
out  of  many  that  I have  witnessed. 

A man  was  admitted  into  University  College  Hospital  with  an  extensive 
lacerated  wound  of  the  scalp,  denuding  the  pericranium.  He  continued  free 
from  all  cerebral  disturbance  until  the  tenth  day  after  the  accident,  when  he 
complaiued  of  headache,  and  had  a quick  pulse  and  a hot  skin ; at  this 
time  it  was  observed  that  the  pericranium  had  separated  from  the  skull. 
Active  antiphlogistic  treatment  was  followed  by  subsidence  of  symptoms,  and 
the  patient  went  on  favourably  until  the  thirty-fourth  day,  when  he  suddenly 
became  delirious  and  then  unconscious,  though  easily  roused  when  spoken  to 
loudly,  and  then  answering  rationally  ; his  pulse  fell  to  48.  He  died  on  the 
thirty-ninth  day,  comatose.  On  examination  after  death,  the  pericranium  was 
found  detached  at  the  seat  of  injury  ; under  this  the  dura  mater  was  thick, 
yellow,  and  opaque,  but  no  pus  was  observable.  On  separating  the  hemi- 
spheres, however,  a large  abscess  was  found  situated  deeply  in  the  anterior  lobe 
on  the  injured  side,  and  protruding  into  the  median  fissure.  It  contained 
about  one  ounce  of  pus.  In  such  a case  as  this  trephining  would  evidently 
have  been  useless ; for,  although  it  was  probable  that  there  was  pus  within  the 
skull,  yet  its  seat  could  not  have  been  diagnosed,  and  the  abscess  could  never 
have  been  reached. 

Another  case  admitted  into  the  Hospital  was  that  of  a man  who  had 
received  a large  lacerated  wound  on  the  left  side  of  the  scalp  in  conse- 
quence of  a fall.  There  was  no  injury  to  the  bone,  and  the  patient  went  on 
perfectly  well  until  the  seventy -seventh  day,  the  wound  having  cicatrized.  He 
was  then  suddenly  seized  with  hemiplegia  of  the  right  side,  from  which  he 
recovered  partially  on  being  bled  ; some  twitching  of  the  muscles,  however, 
continued.  On  the  ninety-ninth  day  after  the  accident  he  became  coma- 
tose, and  was  trephined  by  S.  Cooper,  but  without  relief,  dying  with  symptoms 
of  compression  of  the  brain  on  the  third  day  after  the  operation.  On  exami- 
nation thick  yellow  lymph  was  found,  covering  the  whole  of  the  upper  surface 
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of  both  hemispheres,  lying  between  the  arachnoid  and  pia  mater,  and  extern  mg 
into  the  sulci  between  the  convolutions.  There  was  an  abscess  m the  su  jstance 
of  the  brain  near  the  surface  of  the  right  hemisphere— the  side  opposite  to  the 
seat  of  injury.  Here  also,  though  the  symptoms  were  well  marked,  and  the 
diagnosis  as  to  the  existence  of  pus  correct,  trephining  was  useless,  as  the  pus 
could  not  be  evacuated.  These  cases  serve  to  indicate  the  difficulties  that 
surround  any  operation  with  the  view  of  evacuating  matter  from  within  the 

cranium.  . , , . 

When,  however,  the  symptoms  of  inflammation  have  been  interrupted  by 

an  attack  of  rigors  followed  by  coma,  or  accompanied  by  paralysis  on  the 
side  opposite  to  the  seat  of  injury,  with  the  formation  of  a puffy  swelling 
of  the  scalp,  or  by  the  separation  of  the  pericranium  and  the  exposure  of 
yellow  and  dry  bone  at  the  bottom  of  the  wound,  there  can  be  little  doubt  that 
the  Surgeon,  though  bearing  in  mind  the  extreme  uncertainty  of  the  case, 
might  be  justified  in  trephining  at  the  seat  of  local  change  or  of  injury,  in 
the  hope  of  finding  and  evacuating  pus  lying  beneath  the  skull,  and  thus 
giving  the  patient  his  only  chance  of  life.  And  indeed,  if  the  local  changes 
just  described  be  well  marked,  the  bone  being  dry,  having  lost  its  vitality, 
and  not  bleeding  from  the  diploe  when  cut,  the  probability  of  finding  pus  im- 
mediately beneath  the  trephine  aperture,  and  seeing  it  well  up  by  the  side  of 
the  instrument  as  the  bone  is  perforated,  is  very  great.  And  should  it  not  be 
met  with  there,  and  the  dura  mater  appear  bulging,  and  without  pulsation,  an 
incision  might  even  be  made  through  this  membrane,  in  the  hope  that,  the 
abscess  being  circumscribed,  the  escape  of  the  pus  might  be  facilitated.  If 
pus  is  reached  here  it  will  spirt  out  with  much  force. 

The  absence  of  the  ordinary  pulsatory  movement  of  the  brain  is  an  important 
diagnostic  sign  in  these  cases,  indicating  the  presence  of  pus  either  under  the 
dura  mater  or  in  the  substance  of  the  brain ; but  if  the  abscess  be  of  moderate 
size  and  situated  in  the  cerebral  substance  the  pulsations  may  persist  and 
even  be  well  marked,  as  in  Hulke’s  case  of  successful  trephining  for  cerebral 
abscess.  Should  the  incision  through  the  dura  mater  fail  to  reach  the  pus, 
few  Surgeons  would  have  the  hardihood  to  follow  the  example  of  Dupuytren, 
who  plunged  a bistoury  into  the  substance  of  the  brain  and  thus  luckily 
relieved  the  patient  of  an  abscess  in  this  situation.  A careful  search  may, 
however,  be  made  for  the  pus  by  means  of  a grooved  needle  or  an  aspirator. 
If  the  latter  instrument  be  used  only  a partial  vacuum  should  be  produced,  other- 
wise the  soft  cerebral  substance  will  be  forced  into  the  needle  and  choke  it. 
Hulke  in  this  way  detected  the  presence  of  an  abscess  in  the  frontal  lobe  of 
the  brain  in  a boy  aged  15,  seven  weeks  after  he  had  received  a blow  on  the 
forehead  causing  a small  stellate  fracture  of  the  outer  table  of  the  skull  which 
was  not  discovered  at  the  time  of  the  accident.  The  abscess,  which  was 
situated  about  one  inch  below  the  surface  of  the  brain,  was  opened  by  a knife 
passed  along  the  aspirator  needle,  and  about  Jiij  of  thin  greenish  pus  were 
evacuated.  The  boy  recovered,  but  unfortunately  became  completely  blind 
from  atrophy  of  both  optic  papillae  following  on  neuro-retinitis.  Hulke  was 
led  to  infer  the  presence  of  an  abscess  in  this  case  chiefly  by  the  fact  of  hemi- 
plegia supervening  gradually  many  weeks  after  an  injury  to  the  head,  a 
symptom  to  which  he  attaches  much  importance.  In  such  cases  a careful 
exploration  by  means  of  a fine  needle  cannot  possibly  increase  the  danger  of 
the  patient  and  may  be  the  means  of  saving  his  life.  Care  must  be  taken, 
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however,  that  the  needle  is  pushed  straight  onwards  in  the  direction  intended, 
all  lateral  movements  being  carefully  avoided,  and  in  this  way  several  punc- 
tures in  different  parts  may  safely  be  made.  When  the  paralysis  is  limited, 
as  to  one  limb  or  to  the  face  and  arm,  the  modern  discoveries  as  to  the  localiza- 
tion of  the  functions  of  the  brain  may  serve  as  an  indication  to  the  situation 
of  the  abscess.  In  this  way  Macewen  was  able  to  recognize  the  position  of  a 
cerebral  abscess,  and  the  diagnosis  was  confirmed  by  post-mortem  trephining, 
the  friends  of  the  patient  having  refused  to  permit  the  operation  during  life. 

In  spite  of  the  few  isolated  cases  of  recovery  such  cases  must  necessarily  be 
almost  hopeless.  Though  pus  be  actually  found  under  the  skull,  between  it 
and  the  dura  mater,  and  be  evacuated,  I fear  that  the  patient’s  chances  of 
recovery  will  not  be  very  materially  increased,  as  the  encephalitis  will  continue, 
and  eventually  lead  to  his  death.  In  my  own  experience,  I have  never  met  with 
a case  of  recovery  under  these  circumstances  ; and  P.  Hewett  states  that  the 
successful  termination  of  a case  of  trephining  for  pus  within  the  skull,  even 
between  it  and  the  dura  mater,  is  all  but  unknown.  Yet,  in  the  face  of  this 
unfavourable  prospect,  it  appears  to  me  that  trephining  is  the  proper  course 
to  pursue.  As  the  pus  cannot  evacuate  itself,  it  is  perfectly  certain  that  death 
must  ensue  if  it  be  not  let  out.  As  the  only  chance  of  life,  therefore,  is  in  the 
use  of  the  trephine,  it  appears  to  me  to  be  proper  to  have  recourse  to  this, 
however  doubtful  may  be  the  result. 

The  Treatment  of  Pyaemia  from  injury  of  the  skull  must  be  conducted 
on  those  ordinary  medical  principles  that  guide  us  in  the  management  of 
pyaemia,  from  whatever  cause  arising. 

Summary  of  Treatment. — The  following  treatment  should  be  applied  in 
all  cases  of  head-injury  attended  by  unconsciousness,  whether  special  operative 
interference  be  needed  or  not : — 

1.  The  head  must  be  shaved  and  elevated  on  hard  pillows. 

2.  Any  scalp-wound  treated  antiseptically. 

3.  The  icebag  applied  to  the  head — hot  bottles  to  the  feet. 

4.  From  two  to  five  grains  of  calomel  placed  on  the  tongue. 

5.  The  lower  bowel  emptied  by  a turpentine  enema  on  the  second  or  third 
day. 

6.  The  room  darkened — the  necessary  fire  and  lights  being  screened. 

7.  ISTo  conversation  in  the  room  allowed — all  noises  avoided — slippers  sub- 
stituted for  creaking  boots — the  coal  put  on  with  the  hand — the  fire  stirred 
with  a stick. 

8.  The  diet  to  consist  of  spoon-food — iced  milk  or  at  most  chicken-broth, 
thickened  with  arrowroot  or  cornflour. 

9.  If  the  patient  cannot  swallow,  nutritive  enemata  may  be  given  every 
fourth  hour. 


INJURIES  OF  THE  SCALP. 

Contusions  of  the  Scalp  from  blows  are  of  common  occurrence,  and 
present  some  peculiarities.  However  severe  the  contusion  may  be,  it  seldom 
happens  that  the  scalp  sloughs.  This  is  evidently  owing  to  the  great  vascu- 
larity and  consequent  active  vitality  of  the  integuments  of  the  head.  In  many 
cases,  a contusion  in  this  situation  is  followed  by  considerable  extravasation 
of  blood,  raising  up  the  scalp  into  a soft  semi-fluctuating  tumour.  It  occa- 
sionally happens,  especially  in  blows  on  the  heads  of  children,  that  this 
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extravasation  gives  rise  to  the  supposition  that  fracture  exists,  ouin&  to  th 
edge  of  the  contusion  feeling  hard,  whilst  the  centre  is  soft,  causing  an  ap- 
parent depression  of  the  subjacent  bone.  In  some  cases,  indeed  this  deceptive 
feeling  will  occur  without  any  considerable  extravasation  ot  blood  nuclei  tn 
scalp,  the  depressed  centre  being  due  to  the  compression  of  the  scalp  by  tne 
blow  that  has  been  inflicted  upon  it.  This  I have  seen  occasionally  111 
children  in  whom  the  scalp  is  soft  and  somewhat  spongy.  The  difficulty  01 
distinguishing  between  such  an  extravasation  and  a piece  of  depressed  bone 
is  often  so  great  as  to  mislead  the  most  experienced  Surgeons.  Usually  it 
can  be  effected  by  feeling  the  smooth  bone  at  the  bottom  of  the  soft  central 
depression,  and  by  an  absence  of  symptoms  of  compression.  If  seen  soon  after 
the  accident  the  raised  edge  can  usually  be  made  to  melt  away  under  the 
finger  by  firm  pressure,  till  the  solid  bone  can  be  clearly  felt  beneath,  at  the 
same  level  as  that  in  the  centre  of  the  swelling.  But  in  the  event  of  doubt, 


if  symptoms  of  compression  of  the  brain  are  present,  it  will  be  safer  to  make 
an  incision,  and  so  to  examine  directly  the  state  of  the  bone  itself. 

The  Treatment  of  contusion  of  the  scalp  is  very  simple  ; the  continuous 
application  of  evaporating  lotions  being  usually  sufficient  for  the  removal  of 
all  effusion.  In  no  circumstances  should  a puncture  be  made  or  the  blood  let 
out  in  any  way.  Contusions  of  the  scalp  in  girls  and  young  women  have  been 
followed  by  severe  neuralgic  pains  in  the  part  struck.  This  affection  is 
extremely  rebellious  to  treatment ; but  in  two  cases  which  I have  seen,  after 
lasting  for  a long  time,  these  symptoms  gradually  disappeared.  In  such  cases, 
incisions  down  to  the  bone  are  said  to  have  sometimes  been  beneficial. 

Cephalhematoma. — It  occasionally  happens  that  bloody  tumours  of  the 
scalp  form  in  newly-born  children,  either  from  contusion  of  the  head  in  con- 
sequence of  the  pressure  to  which  it  is  subjected  in  its  passage  ; or  from  the 
bruising  of  obstetric  instruments.  These  tumours,  which  are  often  large  and 
fluctuating,  are  termed  cephalhaematomata.  They  may  occur  in  two  situa- 
tions, either  between  the  aponeurotic  structures  of  the  scalp  and  the  pericranium, 
or  between  this  membrane  and  the  slcull  itself. 

The  Subaponeurotic  Cephallieematoma  is  by  far  the  most  common 
variety.  It  usually  forms  a large,  soft,  fluctuating  tumour,  situated  upon  one 
of  the  parietal  eminences,  and  having  a somewhat  indurated  circumference. 
The  tumour  will  usually  subside  in  a few  days  under  the  use  of  discutient 
lotions. 


The  Subpericranial  Cephalhematoma  is  an  injury  of  somewhat  rare 
occurrence ; it  has  been  described  by  Zeller,  Yalleix,  and  others.  It  appears 
as  a fluctuating  tumour,  almost  invariably  seated  on  one  parietal  bone,  without 
discolouration  of  the  scalp,  but  with  a hard  elevated  circle  around  it,  and  a soft 
depressed  centre,  almost  communicating  the  sensation  of  a hole  in  the  cranium. 
Pressure,  however,  gives  rise  to  no  cerebral  symptoms,  and  enables  the  Surgeon 
to  feel  the  bone  at  the  bottom  of  the  depression.  These  tumours  ai’c 
usually  small,  seldom  more  than  two  inches  in  diameter,  and  it  occasionally 
happens  that  they  are  multiple.  It  is  worthy  of  note,  however,  that  each 
tumour  is  always  confined  to  a separate  bone,  never  passing  beyond  the  sutures, 
wieie  the  adhesions  are  the  strongest  between  the  pericranium  and  the  subja- 
cent osseous  structure.  This  affection  is  said  to  be  most  frequently  met  with 
ui  children  born  in  first  confinements,  and  is  more  common  in  boys  than  in 
s ; according  to  Bouchard,  in  the  proportion  of  thirty -four  to  nine. 
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The  Pathology  of  this  affection,  has  been  studied  by  Yalleix,  who  found 
that  the  pericranium  was  separated  from  the  bone  by  an  extravasation  of  , 
blood,  and  that  both  bone  and  pericranium  were  covered  with  decolourized 
clot,  but  otherwise  healthy  ; the  fluid  in  the  centre  was  the  serum  from  the  ■ 
coagulated  blood.  He  found  also  that  the  hard  circle  surrounding  the  depres-  • 
sion  was  formed  by  a deposit  of  osseous  tissue  in  the  angle  formed  by  the  • 
raised  periosteum  and  the  bone  beneath.  This  deposit  was  effected  in  such  a 
way  that,  on  a transverse  section  being  made,  the  inner  wall  was  found  nearly 
perpendicular,  whilst  the  outer  sloped  down  upon  the  cranium,  thus  giving  a 
crateriform  appearance  to  the  margin  of  the  tumour. 

The  Treatment  must  be  conducted  upon  precisely  the  same  principles 
as  that  of  the  other  forms  of  extravasation.  If  seen  early,  the  fluid 
is  best  removed  by  means  of  an  aspirator.  Occasionally  it  fills  again  after 
this,  and  the  operation  must  then  be  repeated.  The  same  treatment  may 
be  followed  with  advantage  even  after  the  bony  rim  has  formed  round  the 
swelling. 

Wounds  op  the  Scalp  are  of  very  common  occurrence,  and  are  more 
serious  than  corresponding  injuries  elsewhere,  especially  in  persons  about  the 
middle  period  of  life,  and  of  unhealthy  or  broken  constitution.  Hot  only  are 
these  injuries  said  to  be  more  likely  to  be  followed  by  erysipelas  than  those  of 
other  parts  of  the  body,  but  the  great  tendency  to  the  propagation  of  inflam- 
matory mischief  inwards  to  the  encephalon,  and  to  the  complication  of  cerebral 
mischief,  often  accompanying  comparatively  slight  injuries  of  the  scalp,  gives 
to  these  accidents  much  of  their  serious  and  often  fatal  character.  But, 
though  there  be  this  danger  to  life  in  scalp-injuries,  there  is  comparatively 
little  risk  to  the  scalp  itself  ; its  supply  of  blood  is  so  abundant,  and  its 
vitality  consequently  so  great,  that  sloughing  seldom  occurs,  even  though  the 
part  be  much  bruised  and  seriously  lacerated. 

The  Treatment  of  wound  of  the  scalp  necessarily  varies  somewhat  accord- 
ing to  the  nature  of  the  injury.  If  this  be  a simple  cut,  it  will  be  sufficient, 
after  shaving  the  parts  around  and  cleansing  the  wound,  to  bring  it  together 
with  a strip  or  two  of  adhesive  plaster,  and  to  dress  it  as  lightly  as  possible. 
If  the  incision  in  the  scalp  be  extensive,  the  lips  of  the  wound  must  be 
brought  together  by  a few  points  of  metallic  suture,  or  by  hare-lip  pins.  If 
there  be  arterial  haemorrhage,  this  may  usually  be  best  arrested  by  the  pressure  of 
a pad  and  bandage,  the  firm  bone  beneath  providing  excellent  counter-pressure. 
Should  this  not  be  convenient,  the  bleeding  vessels  may  usually  be  secured 
without  difficulty  by  ligature  or  torsion,  although  occasionally  some  trouble 
may  be  caused  by  the  density  of  the  tissues  in  which  the  vessels  are  1}  ing. 
Should  other  means  fail,  a pin  may  be  passed  beneath  the  artery,  and  com- 
pression made  over  it  by  a figure-of-8  suture.  In  this,  as  in  all  other  cases  of 
injury  of  the  head,  especial  attention  should  be  paid  to  the  state  of  the  brain  ; 
for,  however  slight  the  external  wound  may  be,  serious  cerebral  mischief  may 
have  been  occasioned. 

It  more  frequently  happens  that  the  scalp  is  bruised  and  lacerated  as  well  as 
wounded  ; and  very  commonly  that  a large  flap  of  integument  is  stripped  off 
the  skull,  and  is  thrown  down  over  the  face  or  ear,  so  as  to  denude  the  bones. 
In  these  cases,  advantage  is  taken  of  the  great  vitality  of  the  scalp.  1 1 owe\  er 
extensively  contused  or  lacerated  this  may  be,  however  much  it  may  be  begrimed 
with  dirt,  it  is  a golden  rule  in  surgery  not  to  cut  any  portion  of  it  away,  but, 
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after  shaving  the  head  and  ligaturing  any  bleeding  vessels,  to  wash  and  clean 
it  thoroughly,  and  replace  it  in  its  proper  position.  Here  it  must  lie  retained 
by  the  support  of  a few  strips  of  plaster,  or  by  the  application  of  a suture  or 
, two  at  the  points  of  greatest  traction  : for  this  purpose,  thick  silver-wire  is 
; better  than  silk  or  thread.  The  use  of  sutures  has  been  deprecated  by  many 
- Surgeons  in  injuries  of  the  scalp,  as  tending  to  favour  erysipelas ; un- 
i doubtedly,  much  mischief  will  arise  if  an  attempt  be  made  to  stitch  up  the 
i wound  closely,  and  in  small  wounds  sutures  are  generally  unnecessary.  But  in 
j extensive  lacerations,  more  particularly  of  the  anterior  part  of  the  scalp,  where 
the  soft  parts  are  stripped  off,  and  hang  over  the  occiput  as  the  patient  lies 
down,  they  cannot  be  dispensed  with  ; and  here  I have  never  seen  any  but  the 
, best  consequences  follow  their  use  at  those  points  where  the  torn  surfaces 
; can  be  readily  approximated.  In  cases  of  this  kind,  the  under  surface  of 
the  scalp  granulates,  and  union  by  the  second  intention  takes  place  between 
it  and  the  pericranium.  In  the  majority  of  cases,  dry  dressings  will  be 
:•  found  most  efficient.  Pads  of  iodoform-wool,  salicylic  wool  or  silk,  or  some 
other  dry  absorbent  antiseptic  preparation,  may  be  applied,  and  secured  with  a 
bandage,  so  as  to  exert  a gentle  elastic  pressure  and  to  retain  the  separated 
parts  in  apposition  and  at  perfect  rest,  while  at  the  same  time  the  accumula- 
tion of  discharges  is  prevented.  Such  a dressing  may  frequently  be  left  un- 
touched for  a week  or  ten  days,  at  the  end  of  which  time  union  will  be  perfect. 
The  indications  for  removing  it  earlier  are  an  offensive  smell  of  putrefaction, 
a rise  of  temperature,  pain,  or  a puffy  swelling  of  the  scalp  beyond  the 
: dressing.  The  patient  should  be  freely  purged,  and  kept  perfectly  at  rest  on  a 
rather  low  diet ; any  cerebral  symptoms  that  occur  being  treated  in  accordance 
with  the  principles  laid  down  in  discussing  traumatic  affections  of  the  brain. 
In  this  way,  union  will  very  probably  take  place  through  the  greater  portion 
of  the  injured  surface  ; should  it  not  do  so,  however,  or  should  any  part 
slough,  granulations  spring  up,  and  repair  goes  on  with  surprising  rapidity. 
If  pus  form  beneath  the  aponeurosis  of  the  occipito-frontalis  muscle,  bagging- 
must  be  prevented  by  early  counter-openings,  and  by  the  employment  of  com- 
pression in  proper  directions. 

It  is  important  to  make  the  diagnosis  between  erysipelas  of  and  diffuse 
I ■ suppuration  under  the  scalp.  This  may,  as  a rule,  be  done  by  observing  that 
in  erysipelas  the  red  tumefaction  of  the  scalp  extends  from  the  margins  of  the 
wound,  and  early  stretches  beyond  the  true  limits  of  the  pericranium,  invading 
: the  eyelids,  attacking  the  ears,  and  extending  to  the  face  and  neck ; whilst  in 
i suppuration  beneath  the  pericranial  aponeurosis  the  mischief  is  limited  by  the 
‘ attachment  of  that  membrane.  The  pericranial  aponeurosis  or  tendon  of 
i the  occipito-frontalis  muscle  is  firmly  attached  to  the  fat  and  fascia  super- 
i ficial  to  it,  whilst  it  is  connected  in  the  loosest  manner  possible  with  the 
I parts  underneath.  This  arrangement  is  often  of  great  service  in  protecting 
j skull  from  fracture,  especially  when  the  head  is  caught  between  two  solid 
I odies,  as,  for  example,  the  wheel  of  a cart  and  the  ground ; the  scalp  is 
| then  torn  off  and  the  head  slips  away,  thus  escaping  further  injury.  In 
; suppuration  occurring  under  the  tendon  of  the  occipito-frontalis,  the  pus 
; giavitates  to  the  most  dependent  parts  until  arrested  by  the  attachments  of 
the  aponeurosis.  These  attachments  are  as  follow  Posteriorly,  the  fleshy 
I Je  les  and  tendon  are  attached  to  the  superior  curved  line  of  the  occipital 
| °ne,  and  to  mastoid  process  along  line  of  insertion  of  stcrno-mastoid. 
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Laterally,  the  tendon  is  thin,  covered  in  part  by  the  attollens  and  attrahens 
aurem,  and  in  front  of  the  ear  runs  down,  superficial  to  temporal  fascia,  to  be  • 
attached,  like  it,  to  the  zygoma  ; pus  gravitating  in  this  direction,  therefore,  . 
forms  a bag  of  fluid  just  above  the  zygoma,  never  extending  into  the  cheek. 

In  front,  the  fleshy  fibres  of  the  muscle  are  blended  with  those  of  the 
corrugator  supercilii  and  the  orbicularis  palpebrarum ; while  in  the  middle 
line  they  are  continued  down  over  the  nose  into  those  of  the  pyramidalis 
nasi  ; and  the  pus  under  this  part  will  therefore  collect  in  the  upper  eyelids,  . 
and  in  a pouch  over  the  root  of  the  nose. 

When  the  wound  is  too  tightly  closed,  either  by  sutures  or  by  a pad  of  lint 
allowed  to  stick  to  it  by  the  dried  blood,  the  serous  fluid,  necessarily  elf  used  . j 
in  the  first  few  hours,  forces  its  way  into  the  loose  areolar  tissue  • ] 
beneath  the  pericranial  aponeurosis.  If  the  wound  be  small  it  may  possibly 
occur  that  the  fluid  is  absorbed,  and  the  wound  heals  without  trouble. 


Frequently,  however,  it  distends  the  lymph-spaces  and  decomposes,  and  thus 
starts  a spreading  inflammation  which  may  affect  the  whole  of  the  subaponeu- 
rotic areolar  tissue.  This  septic  cellulitis  commences  usually  about  the  third 
day  after  the  injury,  and  terminates,  as  such  inflammations  generally  do,  in 
diffuse  suppuration  and  sloughing  of  the  cellular  tissue.  There  is  a general  ! 
puffy  swelling  of  the  scalp  and  diffused  redness,  often  extending  over  the  face,  . 
and  it  is  probable  that  this  state  of  things  has  often  been  confounded  with 
erysipelas,  and  has  given  rise  to  the  idea  that  stitches  in  the  scalp  cause  that  < 
disease.  This  condition  is  frequently  fatal,  especially  in  old  people,  unless  actively 
and  efficiently  treated ; death  occurring  either  from  septic  poisoning,  pymmia,  or 
exhaustion.  As  soon  as  pain,  with  some  swelling  round  the  wound  and  elevation 
of  temperature,  raise  a suspicion  that  diffuse  inflammation  is  spreading  fiom  the  .* 
wound,  all  dressings  should  be  removed.  It  will  frequently  be  found  that 
edges  of  the  wound  are  adhering  to  each  other  ; if  this  be  the  case  they  must  . 
be  separated  with  a director,  when  a small  quantity  of  thin  offensive  pus  • 
frequently  escapes.  A hot  .dressing  of  boracic-acid-lint  may  then  be  applied, 
and  covered  over  with  oil-silk,  and  over  this  a sheet  of  cotton-wool  and  a 
bandage.  This  must  be  changed,  like  a poultice,  about  every  four  hours.  In 
most  cases  this  treatment  will  be  successful  in  arresting  the  unhealthy  in ■ 8™"  H 
mation,  but  should  it  fail  and  the  cellulitis  extend  more  widely,  it  will  be 
necessary  to  make  free  incisions,  reaching  through  the  pericranial  aponeurosis  -| 
wherever  the  inflammation  has  extended.  Before  doing  this  the  head  mus 
be  shaved;  without  this  cleanliness  is  impossible.  It  is  more  essential  that  . 
this  should  be  done  with  women  even  than  with  men,  howevei  muc  l t ley 
may  object,  as  their  hair  is  longer.  The  incisions  should  be  each  about  one 
inch  in  length,  and  vary  in  number  according  to  the  extent  of  the  mis- 
chief. They  must  be  carefully  planned  so  as  to  avoid  the  mam  arteneB. 
After  bleeding  has  been  arrested  hot  dressings  must  be  applied  as  before 

described.  . , • . 

Simple  erysipelas  after  a scalp  wound  presents  nothing  specia 


treatment.  . , 

When  the  skull  itself  is  extensively  denuded  m consequence  of  t c ] 
cranium  being  stripped  off  the  subjacent  bone  together  with  a flap  of  t ic  su  P> 
ScL  not  necessarily  follow  that  necrosis  and  cxfoliat.on  of  the  enpoKdtana 
will  occur  The  flap  must  be  laid  down  on  the  denuded  osseous  surface,  ! 
wilich“t  may  ll.liy  contract  adhesion  through  the  medium  of  granulations. 
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, Should  it,  however,  slough,  and  a large  portion  of  the  skull  be  exposed, 
exfoliation  of  the  outer  table,  though  probable,  does  not  necessarily  happen  ; 
for,  in  some  cases,  granulations  will  spring  up  on  the  exposed  portion  of  the 
: skull,  and  a covering  be  formed  to  the  bone. 

FRACTURES  OF  THE  SKULL. 

Injuries  of  the  Bones  of  the  Skull,  especially  Fracture,  possess  great  interest, 

1 not  s0  much  from  the  lesion  of  the  bone  itself,  as  from  its  frequent  complication 
with  injury  of  the  brain  and  its  membranes.  This  cerebral  complication  may 
either  be  produced  by  direct  injury,  the  fragments  of  the  fractured  bone  com- 
pressing or  wounding  the  brain  ; or  it  may  be  the  result  of  concussion  or 
laceration  of  the  brain  by  the  same  violence  that  causes  the  fracture. 

Bending-in  of  the  Cranial  Bones  without  Fracture  is  an  accident  that 
may  occur  in  infants  and  young  children,  before  the  bones  of  the  skull  are 
completely  ossified.  In  several  instances,  the  displaced  bone  has  been  raised  by 
aspiration  with  an  india-rubber  sucker.  But  no  harm  comes  of  leaving  the  bone 
depressed,  as  it  will  generally  recover  its  proper  level  in  time. 

Contusion  of  the  Cranial  Bones  without  fracture,  occasioned  either  by 
,j  ordinary  direct  violence  or  by  the  oblique  impact  of  bullets,  is  a very  serious 
1 injury,  more  particularly  when  complicated  with  wound  of  the  scalp.  In  it 
! there  are  four  sources  of  danger,  any  one  of  which  may  be  followed  by  a fatal 
i result  ; viz.  : 1.  Necrosis  of  the  part  of  bone  struck,  leading  to  exfoliation  of 
j the  outer  table,  or  to  separation  of  the  whole  thickness  of  the  cranium  and  ex- 

Iposure  of  the  dura  mater  ; 2.  Suppuration  under  the  bone,  between  it  and 
the  dura  mater  ; 3.  Pyaemia  with  secondary  visceral  abscesses,  consequent 
on  suppuration  of  the  diploe  around  the  necrosed  point  of  bone,  and  the 
entrance  of  pus  into  the  cranial  veins — a condition  to  which  reference  has 
already  been  made  ; and,  4.  Laceration  of  the  brain  immediately  beneath  the 
■ point  struck,  or  at  the  corresponding  spot  on  the  opposite  side  of  the  brain. 

I The  former  condition  occurs  only  when  the  blow  is  very  violent,  sudden, 
i and  limited  to  a small  area,  as  when  the  skull  is  grazed  by  a bullet.  Under 
other  circumstances  the  chief  laceration  is  always  on  the  opposite  side  of  the 
! brain. 

BThe  following  statement,  taken  from  the  records  of  the  War-Department  of 
the  United  States  army,  gives  a good  summary  of  the  results  of  gun-shot  con- 
tusions of  the  skull  without  fracture,  or,  at  any  rate,  in  which  the  fracture  was 
limited  to  the  inner  table.  In  many  of  these  there  was  without  doubt  some 
superficial  laceration  or  bruising  of  the  brain. 

Of  328  cases,  there  died  55  ; were  disabled,  173  ; recovered,  100.  The  deaths 
arose  from  haemorrhage,  2 ; tetanus,  4 ; pyaemia,  4 ; dysentery  and  fever  8 ; 
compression  from  blood  or  pus,  17  ; various  intracranial  injuries,  20. 

In  221  cases  the  seat  of  injury  is  mentioned  with  the  percentage  of  mortality 
ns  follows : — 


Cases. 

Deaths  per  cent. 

Frontal  bone 

54 

15 

Temporal  „ 

33 

15 

Parietal  „ 

95 

13 

Occipital  „ 

33 

!) 

More  than  one  bone 

G 
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This  shows  these  injuries  to  be  most  dangerous  in  the  temporal  and  frontal 
regions,  and  least  so  in  the  occipital. 

Amongst  the  173  disabled,  the  following  complications  are  specified  as  the  1 § 
causes  of  the  disability  : — 

10  Persistent  pain  in  the  head.  Vertigo,  giddiness,  and  dizziness  were  j 
some  of  the  commonest  complaints  among  pensioners. 

23  Paralysis  of  limbs  more  or  less  marked. 

16  Impairment  of  vision  ; wound  mostly  in  frontal  region. 

14  Impairment  of  hearing  ; wounds  mostly  in  parietal  and  temporal 
regions,  but  some  frontal  and  some  occipital. 

9 Epilepsy. 

10  Insanity. 

Fractures  of  the  Skull  are  invariably  the  result  of  external  violence. 
This  may  act  directly  in  breaking  and  splintering  the  part  struck,  the  fissures 
often  extending  to  a considerable  distance  and  detaching  large  portions  of  the 
skull  ; or  the  violence  may  act  in  an  indirect  manner,  producing  the  fracture 
either  without  being  applied  immediately  to  the  cranium,  or  else  at  an  opposite 
part  of  the  skull  to  that  which  is  struck.  Thus  the  base  of  the  skull  may  be 
fractured  by  the  shock  communicated  to  it  when  a person,  falling  from  a 
height,  strikes  the  ground  heavily  with  his  feet.  A variety  of  indirect  frac- 
ture in  which  the  lesion  occurs  at  a point  of  the  skull  opposite  to  that  which 


has  been  struck  has  received  the  name  of  Fracture  by  Contrecoup. 

Fracture  by  Contrecoup  has  been  described  by  some  Surgeons  as  of 
frequent  occurrence,  whilst  it  has  been  denied  by  others.  Aran  laid  down  as 
an  absolute  rule  that  all  fissured  fractures  without  exception  start  from  the 
point  in  the  skull  to  which  the  violence  has  been  applied.  Every  hospital 
Surgeon  must,  however,  occasionally  have  met  with  fissures,  especially  in  the 
thin  parts  of  the  base  of  the  skull,  which  could  not  be  traced  to  the  point  in 
the  vault  which  directly  received  the  injury,  but  such  cases  are  undoubtedly 
very  rare.  Moreover,  it  must  not  be  concluded  at  once  that  such  fissures  are 
the  result  of  contrecoup.  A man  may  receive  a violent  blow  on  the  frontal 
bone,  wounding  the  scalp,  and  the  fracture  may  be  found  in  the  occipital 
reo-ion.  In  such  a case,  it  often  happens  that  the  fissure  was  really  caused  by 
a blow  on  the  back  of  the  head  received  in  falling.  In  other  cases  in  which 
the  patient  falls  directly  on  the  vertex  and  fractures  the  base  of  the  skull,  the 
fracture  is  often  caused  by  the  weight  of  the  body  communicated  through  the 
vertebral  column  to  the  condyles  of  the  occipital  bone.  It  has  been  shown 
experimentally  by  C.  Bell,  Bruns,  and  Felizet,  that  the  skull  possesses  a consider- 
able degree  of  elasticity,  and  that  when  a violent  force  such  as  a blow  acting 
on  a considerable  extent  of  the  surface,  or  powerful  pressure  is  applied  to  it,  it 
undergoes  an  alteration  in  shape  not  merely  at  the  point  struck,  but  as  a 
whole"  There  is  a shortening  of  the  diameter  corresponding  to  the  direc- 
tion of  the  force,  with  lengthening  of  the  other  diameters.  Thus,  a force 
applied  to  the  vertex  tends  to  shorten  the  vertical  diameter,  and  to  cause 
•i  corresponding  lengthening  of  the  antero-postcrior  and  transverse  diameters. 
A skull  thus  squeezed  out  of  shape  may  yield  at  the  weakest  part,  and  a iusiire 
lav  Zs  be  formed  at  a point  remote  from  that  to  which  the  force  was 
applied  although  much  more  commonly  the  blow  determines  the  s a mg 
S t of  the  fissure.  That  the  fissures  in  a fractured  skull  may  actual!) 
gape  at  the  moment  and  close  again  as  soon  as  the  force  ceases  to  act,  is  occa 
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[,  sionally  proved  by  the  presence  of  foreign  bodies  tightly  grasped  in  them. 

Thus,  hairs  have  been  found  firmly  held  in  the  crack,  and  Hoffmann  records  a 
* case  in  which  a fold  of  dura  mater  was  nipped  in  a fissured  fracture.  The 
rending  force  thus  exerted  by  the  compression  of  the  skull  in  one  direction  and 
y its  elongation  in  another  explains  perhaps  more  readily  than  any  other  theory 
11  the  distance  to  which  a fissure  often  extends,  and  the  way  in  which  it  often 
follows  for  a certain  distance  along  the  line  of  a suture,  entering  the  solid 
ii  bone  again  when  the  suture  comes  to  an  end,  and  also  the  fact  that  a foramen, 
||  even  the  foramen  magnum,  offers  no  impediment  to  the  extension  of  the 
fracture. 

In  certain  cases  the  thin  orbital  plates  of  the  frontal  bone  have  been  found 
to  be  fissured  after  violent  blows  on  the  back  of  the  head,  and  in  these  it  has 
been  suggested  that  the  fractures  resulted  from  the  impact  of  the  brain  sub- 
1 stance  driven  against  the  bone  by  the  force  of  the  blow. 

If  all  these  different  forms  of  fracture  be  excluded,  but  little  is  left  that  needs 

I the  theory  of  contrecoup  for  its  explanation. 

Although,  therefore,  Aran’s  rule,  that  all  fissures  radiate  from  the  point 
struck,  is  not  absolutely  accurate,  yet  it  is  so  nearly  so  that  it  forms  the  best 
guide  we  have  to  the  course  of  a fracture.  Thus,  if  we  have  clear  evidence 
that  a man  has  received  a blow  on  the  parietal  eminence,  and  he  has  profuse 
bleeding  from  the  nose,  we  may  reasonably  conclude  that  the  fracture  roughly 
corresponds  to  a fine  drawn  from  the  point  struck  to  the  cribriform  plate.  In 
a case  under  my  care  in  University  College  Hospital  the  patient  had  received 
a violent  blow,  not  causing  a wound,  on  the  right  occipital  region,  and  was 

I bleeding  freely  from  the  left  ear.  Soon  after  admission  the  respiration  became 
greatly  embarrassed  without  any  signs  of  general  compression  of  the  brain. 
Following  Aran’s  rule,  the  diagnosis  made  was,  that  a fissured  fracture  crossed 
the  foramen  magnum,  and  that  extravasated  blood  was  pressing  011  the  medulla 
oblongata ; a conclusion  which  was  confirmed  by  the  post-mortem  examination. 

Fissured  Fracture. — An  ordinary  undepressed  fracture  of  the  skull 
consists  in  a fissure,  sometimes  single,  at  other  times  starred,  extending  often 
to  a considerable  distance  through  the  bones,  radiating  sometimes  across  the 
H skull,  and  in  other  cases  completely  detaching  its  upper  from  its  lower  part,  or 
its  anterior  from  its  posterior  segment.  In  some  cases  the  fracture  extends 
into  one  of  the  sutures  ; and  in  other  instances,  which,  however,  are  very  rare, 
the  sutures  are  separated  without  any  fracture. 

A fissured  fracture  usually  results  from  direct  violence,  but  is  also 
the  only  form  of  fracture  that  can  possibly  arise  by  contrecoup.  A fissure 
gives  rise  to  no  signs  by  which  its  diagnosis  can  be  effected,  and  often 
escapes  detection  altogether,  more  particularly  when  the  scalp  covering  it  is 
not  wounded,  or,  if  contused,  when  so  large  a quantity  of  blood  is  extravasated 
as  to  render  it  impossible  for  the  Surgeon  to  feel  the  subjacent  bone.  If, 
however,  the  scalp  covering  the  injured  bone  have  been  wounded,  the  existence 
of  a fracture  may  be  ascertained  by  running  the  finger-nail,  or  the  end  of  a 
probe,  over  the  exposed  surface  of  the  bone,  or  by  seeing  a fissure  which 
remains  filled  with  blood  after  wiping  the  surface,  or  from  which  blood  may  be 
freely  oozing. 

As  the  whole  importance  and  danger  of  fracture  of  the  skull  depend,  not 
upon  the  injury  that  the  bone  has  sustained,  but  on  the  concomitant  or  secon- 
■ dary  lesions  of  which  the  contents  of  the  cranium  may  be  the  seat,  no  special 
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Treatment  is  required  for  the  fracture  itself  when  simple  and  undepressed,  the  j 
Surgeon’s  whole  attention  being  directed  to  the  injury  that  may  have  been  j 
inflicted  on  the  brain  or  seal]).  Should  the  fracture  be  compound  the  wound  i 
should  be  carefully  cleansed  with  carbolic  lotion  (1  in  20),  and  some  antiseptic  . 
dressing  applied.  The  patient’s  safety  depends  to  a great  extent  upon  the  1 
prevention  of  decomposition.  In  all  fissured  fractures  there  is  necessarily 
some  blood  extravasated  between  the  dura  mater  and  the  bone,  as  well  as  in 
the  diploe,  supposing  the  fracture  to  be  in  a part  where  this  exists.  If  this 
extravasated  blood  should  decompose,  the  patient  would  run  all  the  dangers  of  ' 
suppuration  between  the  dura  mater  and  bone  or  septic  inflammation  of  the 
diploe.  Moreover,  it  is  always  possible  that  the  dura  mater  may  be  torn  even 
beneath  a simple  fissure,  though  fortunately  this  is  rare.  Should  this  however 
have  taken  place,  and  decomposition  of  the  discharges  occur,  the  danger 
of  septic  meningitis  setting  in  is  very  great ; and  should  this  happen,  the 
death  of  the  patient  is  a certain  consequence.  After  the  wound  has  been 
cleaned  it  may  be  dressed  with  Lister’s  gauze  or  with  iodoform  or  salicylic 
wool  secured  by  a bandage.  Should  this  not  be  available,  lint  dipped  in 
carbolic  oil  (1  in  10)  or  in  equal  parts  of  glycerine  of  carbolic  acid,  and 
water,  forms  an  excellent  dressing. 

Although  the  most  important  precautionary  measures  for  guarding  against 
inflammation  of  the  brain  and  its  membranes  are  doubtless  those  intended  to 
prevent  septic  processes  in  the  wound,  yet  other  measures  should  on  no 
account  be  neglected.  The  head  should  be  shaved  if  this  has  not  already  been 
done  in  dressing  the  wound,  and  cold  may  be  applied.  This  can  easily  be 
done  over  Lister’s  dressing  or  over  the  carbolic  oil,  but  it  can  hardly  be 
efficiently  employed  over  iodoform  or  salicylic  wool ; and  this,  perhaps,  in  some 
cases  forms  an  objection  to  their  use.  Care  must  be  taken  in  all  cases  not  to 
soak  the  dressing  with  water  oozing  through  a half-putrid  bladder  ; the  india- 
rubber  ice-cap  should  be  used  when  possible,  or  if  that  be  not  at  hand  a com- 
mon sponge-bag  will  answer  the  purpose  fairly  well.  The  bowels  should  be 
well  opened,  and  the  room  kept  cool  and  quiet.  Should  any  symptoms  of 
inflammation  of  the  brain  make  their  appearance,  free,  and  if  need  be,  repeated 
bleeding  is,  perhaps,  of  more  service  than  any  other  means,  and  should  never 
be  omitted,  except  in  feeble,  very  young,  or  aged  subjects. 

In  Chronic  Hydrocephalus,  the  cranial  bones  are  thinned  and  expanded ; 
but,  being  at  the  same  time  preternaturally  elastic  and  mobile,  they  are 
seldom  fractured.  When  they  are  so  injured,  the  presence  of  the  water  may 
save  the  brain  from  the  direct  effects  of  the  blow.  In  one  case  that  w as  under 
my  care,  the  hydrocephalic  child  fell  from  the  top  of  a house  on  to  its  head, 
and  sustained  a long  fracture  through  the  left  side  of  the  skull,  but  without 
any  scalp  wound.  Shortly  after  the  accident,  a large  soft  fluctuating  tumour 
formed  under  the  scalp  opposite  the  line  of  fracture  ; and,  on  this  being  tapped, 
about  three  ounces  of  cerebro-spinal  fluid  were  drawn  off.  This  operation  was 
repeated,  but  the  child  died  about  ten  days  after  the  injury,  with  hemiplegia  of 
the  opposite  side,  and  with  convulsions. 

Fracture  of  the  Base  of  the  Skull. — The  most  serious,  and  indeed  a 
very  commonly  fatal  form  of  fissure  or  simple  fracture  of  the  skull,  is  that 
which  extends  through  its  base.  It  may  occur  in  three  ways.  1 . This  injury 
is  usually  caused  by  direct  violence,  as  by  a fall  or  a blow  upon  the  vertex  or 
side  of  the  head,  producing  a fracture  which  extends  from  the  point  struck 
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across  to  the  base  of  the  skull,  after  running  through  the  petrous  portion  of 
the  temporal  hone  or  into  the  foramen  magnum.  2.  It  may  also  possibly  take 
place  as  the  result  of  contrecoitp,  the  blow  being  received  on  the  forehead,  back, 
or  side  of  the  head,  and  the  jar  of  the  bones  expending  its  greatest  violence  on 
and  fracturing  the  base  of  the  skull ; and  3,  by  the  impact  of  the  spine  against 
the  condyles  of  the  occipital  bone  causing  a fracture  that  radiates  from  the 
foramen  magnum.  This  kind  of  fracture  of  the  bone  is  well  illustrated  by  the 
annexed  cuts  (Figs.  310,  311),  taken  from  patients  of  mine  who  fell  from  a 
height  on  the  head.  The  effects  will  vary  according  to  the  character  of  the 


Fig.  310. — Splintering  of  edges  of  the  Fora- 
men Magnum  and  Radiating  Fracture  of 
. Base  of  Skull  from  FaU  on  Vertex. 


Fig.  311.— Fracture  of  Base  By  Fall  on  Vertex. 
Both  Condyles  Broken  off  and  driven  in. 
Vertex  ivas  fissured. 


surface  on  which  the  person  falls.  If  it  be  hard,  as  stone,  the  vertex  will  be 
smashed  in,  and  if  there  be  fracture  of  the  base,  it  will  be  occasioned  in  the 
first  way.  If  the  head  strike  soft  ground,  the  body  will  be  violently  projected 
against  the  base  of  the  skull,  and  this  variety  of  fracture  may  be  occasioned  by 
the  force  of  the  impact  ; and  it  has  occurred  as  the  consequence  of  alighting- 
on  the  feet  from  a great  height,  when  the  shock  has  fissured  the  occipital  bone 
from  the  edge  of  the  foramen  magnum  outwards.  One  great  danger  in  these 
cases  arises  from  the  concomitant  injury  to  the  brain,  either  by  direct  lacera- 
tion or  by  the  extravasation  of  blood  011  its  under  surface.  The  important 
nervous  centres  that  lie  directly  upon  the  parts  of  the  skull  that  are  broken 
are  specially  liable  to  injury,  and  free  haemorrhage  often  takes  place  from  a torn 
sinus  or  a ruptured  cerebral  artery.  Another  danger  of  equal  importance  is 
septic  meningitis,  which  lulls  a considerable  number  of  these  cases.  Its  occur- 

IZXl  'Y  the  facfc  fchat  a ver^  lar8'e  Proportion  of  all  fractures  of 

with  w°f  he/uU  are  ?0mP0Und-  AU  cases  wh|ch  implicate  the  tympanum 
i-upture  of  t ic  membrana  tympani,  all  those  which  fracture  the  basilar 

thoseTmnll  1 ar  Y mU<;0US  membrane  afc  the  uPPer  part  of  the  pharynx,  and  all 
are  coi2m/  Y 8pheno,ldal  smus  and  ^e  cribriform  plate  of  the  ethmoid 
iniuries  aro  i;.,  t Y'0  aY  are  exPoscd  to  all  the  accidents  to  which  those 
V0L  \ 1 e-  A good  example  of  the  way  in  which  such  injuries  may 
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prove  fatal  occurred  in  a case  under  my  care  in  University  College  Hospital  in 
1872.  The  patient  was  a woman,  aged  twenty-seven,  who  fell  from  a first- 
floor  window  into  the  street  below.  She  received  a violent  blow  on  the  face, 
fracturing  the  upper  and  lower  jaws,  the  zygomatic  arches,  and  the  nasal 
bones.  She  soon  recovered  consciousness,  and  showed  no  signs  of  serious 
cerebral  injury.  However,  on  the  second  day  symptoms  of  meningitis  set  in, 
and  on  the  third  day  she  died  comatose.  The  post-mortem  examination  showed 
the  usual  signs  of  septic  meningitis,  and  the  source  of  the  mischief  was  found 
to  be  a small  puncture  of  the  dura  mater  made  by  a triangular  fragment  of  the 
thin  bony  roof  of  the  sphenoidal  sinus  which  had  become  displaced  vertically, 
openino-  up  the  sinus  below  by  tearing  the  mucous  membrane.  The  fragment 
was  isolated  by  the  branches  of  a fissured  fracture  which  extended  backwards 
from  the  frontal  bone,  but  at  no. other  part  was  the  dura  mater  injured,  lhe 
brain  showed  superficial  bruises  in  the  frontal  lobes.  . 

Fractures  of  the  Base,  though  usually  fatal,  are  not  invariably  so.  ^otonly 
does  it  occasionally  happen  that  patients  with  all  those  signs  of  fracture  o e 


Fig.  312.— Fractui-e  of  Base  of  Skull  implicating  tlie  Tympanum. 


base  of  the  skull,  which  will  immediately  be  described,  are  seen J .make  a 
complete  recovery,  but  in  the  different  Museums  specimens  ihusHative  o 
recovery  after  this  accident  may  be  met  with.  Thus,  m the  Colle  e 
Surgeons’  Museum,  there  is  the  skull  of  a person  who  lived  two  years 

lrs^.-S^of  the  base  of  the  stuff  is  very  commonly  rajgeotodj^ 
symptoms  indicative  of  serious  injury  to  the  brain  Bpeedi \ ^l^  im- 
Uow  upon  the  head.  Those  parts  of  the  nei-vous  oe ntic 
portant  to  life  are  more  liable  to  injury  m this  than  m other  fiactmes , 
skull ; the  same  violence  that  occasions  the  fracture  liijunn  0 

portions  of  brain,  or  lacerating  some  of  the  large 

the  skull,  and  thus  giving  rise  to  abundant  intracianiale  . * the 

The  patient  whose  skull  is  represented  m lug.  312  died  from  nj  3 
medl1  oblongata  and  tomontage  into  its 

hardlv  be  wondered  at,  when  the  splintered  condition  ot  tlie  mar 
foramen  magnum  is  taken  into  consideration.  There ^was ^ became 
to  the  brain.  After  a short  period  of  J t0  ^pital, 

noisy  and  talkative,  and  was  somewhat  troublesome  on  to 

hnf  almost  immediately  after  admission,  Ins  respiration  an  1 - 
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and  much  anxiety  has  consequently  been  manifested  by  Surgeons  to  discover 
some  special  sign  of  the  occurrence  of  this  particular  fracture. 

The  signs  of  fracture  of  the  base  of  the  skull  will  necessarily  vary  according 
to  the  seat  of  injury.  When  the  fissure  extends  through  the  anterior  fossa, 
there  may  be  extravasation  of  blood  into  the  orbit  or  eyelid,  or  free  haemor- 
rhage from  the  nose.  When  it  implicates  the  middle  fossa,  there  is,  very 
frequently,  fracture  of  the  petrous  portion  of  the  temporal  bone,  with  rupture 
of  the  tympanic  membrane,  and  then  there  will  be  bleeding  or  a watery  dis- 
charge from  the  ears.  When  the  'posterior  fossa  is  the  seat  of  injury,  the  signs 
are  more  equivocal,  unless  the  fissure  extend  forwards  to  the  petrous  portion  of 
the  temporal  bone,  when  the  more  characteristic  signs  will  occur.  In  some 
cases,  discoloration  of  the  skin  from  extravasated  blood  behind  the  mastoid 
process  and  at  the  back  of  the  neck,  when  there  has  been  no  direct  injury 
in  that  situation,  may  indicate  the  presence  of  a fracture. 

There  are  two  signs,  the  occurrence  of  which,  separately  or  together,  leads 
to  strong  presumptive  evidence  of  the  existence  of  this  kind  of  fracture. 
1.  The  Escape  of  Blood  from  the  interior  of  the  Cranium  through  the  ears, 
nose,  or  into  the  orbit ; and  2.  The  Discharge  of  a Serous  Fluid  from  the  Ears, 
and  occasionally  from  other  parts  in  connection  with  the  base  of  the  skull. 

1.  The  occurrence  of  Bleeding  from  one  or  both  Ears  after  an  injury  of 
the  head  cannot  by  itself  be  considered  a sign  of  much  importance,  as  it  may 
arise  from  any  violence  by  which  the  membrana  tympani  is  ruptured,  or  the 
; cartilage  of  the  piuna  separated  from  the  bone,  without  the  skull  being  neces- 
sarily fractured.  If,  however,  the  haemorrhage  be  considerable,  trickling 
slowly  out  of  the  external  auditory  meatus  in  a continuous  stream,  if  the 
blood  with  which  the  external  ear  is  filled  pulsate,  and  more  especially  if  the 
bleeding  last  for  three  or  four  hours  and  be  associated  with  other  symptoms 
indicative  of  serious  mischief  within  the  head,  and  if  it  have  been  occasioned 
by  a degree  of  violence  sufficient  to  fracture  the  skull,  we  may  look  upon  the 
hemorrhage  as  strong  evidence  that  a fracture  of  the  base,  extending  into  the 
petrous  portion  of  the  temporal  bone,  has  taken  place,  and  that,  perhaps,  one 
of  the  venous  sinuses  in  its  neighbourhood  is  torn.  The  evidence,  however, 
is  only  presumptive  ; it  is  not  positive  as  to  fracture  of  the  base  of  the  skull 
through  its  petrous  portion,  nor  indeed  of  any  'intracranial  injury  whatever. 
Copious  haemorrhage  from  the  ear  to  the  extent  of  many  ounces  has  been 
known  to  occur  from  a fracture  of  the  anterior  and  inferior  part  of  the  meatus 
auditorius  externus,  in  consequence  of  the  condyle  of  the  lower  jaw  beiim 
forcibly  driven  up  against  it,  the  jaw  itself  having  been  fractured. 

Haemorrhage  into  the  Areolar  Tissue  of  the  Orbit  and  Eyelid, 
giving  rise  to  extensive  ecchymosis  of  the  lid,  possibly  with  protrusion  of  the 
eye-ball  itself,  often  accompanies  fracture  of  the  orbital  plate  of  the  frontal 
bone  The  ecchymosis  that  occurs  in  these  cases  arises  from  the  filtration  of 
r from  the  interior  of  the  skull,  through  the  fracture,  into  the  loose 
areolar  tissue  adjacent  to  the  injured  bone.  It  differs  remarkably  in  appear- 
ance from  that  resulting  from  a direct  blow  upon  the  eyelid— from  a “black 
eye.  ^ In  the  latter  case  there  is  bruising  of  the  skin,  and  the  ecchymosis  is 
m a great  measure  cutaneous,  of  a reddish-purple  colour.  In  the  ecchymosis 
rom  lacture,  the  haemorrhage  is  entirely  subcutaneous  and  subconjunctival ; 
ere  is  probably  no  bruising  of  the  eyelid,  but  this  is  tense,  greatly  swollen, 

0 a lush-purple  colour.  The  extravasation  appears  under  the  ocular 
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conjunctiva  in  a very  marked  manner,  which  is  rarely  the  case  in  an  ordinary 
black  eve  where  the  ecchymosis  is  superficial  to  the  palpebral  ligament,  and 
shut  off  bv  it  from  the  subconjunctival  areolar  tissue.  In  the  more  severe 
cases  in  which  there  is  distinct  protrusion  of  the  eyeball,  the  hemorrhage  may 
he  venous  or  arterial.  When  venous,  it  probably  arises  from  a fracture,  im- 
plicating  the  body  of  the  sphenoid  bone,  and  tearing  the  wa  1 of  the  cavernous 
Sins.  When  arterial,  it  may,  as  Hewett  has  shown  be  the  forerunner  of  a 
circumscribed  traumatic  aneurism  of  the  orbit,  attended  by  pulsation,  mm 
and  projection  of  the  eyeball,  requiring  the  deligation  of  the  common  carotid 

‘°  rneeding  from  the  Nose  or  Mouth  may  of  course  arise  from  any  mjmy 
of  these  parts  without  the  skull  being  implicated  ; yet  m some  cases  of  iiac- 
ture  of  the  skull  the  hemorrhage  proceeds  from  the  interior  of  the  cranium, 
throuo'h  afissure  in  the  roof  of  the  nasal  fossa  ; it  then  indicates  a fracture 
through  the  ethmoid  and  sphenoid  bones.  In  a patient  of  mine  who  died  e 
weeks^ after  an  injury  of  the  head,  accompanied  by  bleeding  from  the  nose  a 
fracture  occasioned  by  contrecoup  was  found  extending  across  one  orbital  p ate 
“Le,  aid  separating  its  articulation  with^he  — 

„nRP  the  nature  of  the  injury  was  suspected  from  the  fact  of  tfie  nose  itseii 
havino-  been  uninjured  by  the  blow,  although  the  haemorrhage  from  it  was  I 
very  considerable  and  continuous  ; for  it  is  in  the  quant.V  and  durarion  o 
this  haemorrhage  that  its  value  as  a diagnostic  sign  of  fracture  of  the 

Blood  may  occur  in  these  cases,  from  the  blood  having  found 

NssSSss 

rare  cases,  the  blood  that  iss  , portion  of  the  temporal 

ever,  being  unbioken,  no  Weea  p’nstachian  tube.  In  some  cases  there 

escapes  into  the  pharynx  tbiorn,  . ‘ mi  a patient  of  mine  at 

may  he  a combination  of  these  different  si  . ’ 1 d from  the  left 

the"  Hospital,  there  were righTean  following  a 
nostril,  copious  vomiting  of  hlo  > ^ wag  made  during  life,  and 

- V* 

temporal  bone.  Watery  Fluid  from  the  interior  of  the 

• 2.  The  Discharge  of  a thm  Watery  most  certain  sign  of 

skull  sometimes  occurs  ; and,  when  it  happens,  usuaUy  takes  place 

fracture  of  the  base  that  we  posses  • , f ^hich  I have  seen  one 

through  the  ear  ; but  it  may  occm  from  the  nose,  tokes  place  from 

instance,  and  Robert  mentions  another  through 

a wound  in  the  scalp  commumca  mg  with  t^actm  I • been  de 

this,  and  so  being  poured  out  Surgeons.  One  such 

scribed  by  Hey,  O’Oallaghan, ^Robert,  of  Univcl.sity  College, 

itnr  "’C— 7>  wound  on  the  bach  of  the 
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depressed  and  comminuted  fracture  of  the  skull.  On  the  nineteenth  day  after 
the  receipt  of  the  injury,  a large  quantity  of  serous  fluid  began  to  escape 
through  the  wound,  and  continued  to  do  so  profusely  until  his  death  irom 
coma  four  days  later.  At  first  the  fluid  that  is  discharged  is  usually  tinge 
with  blood,  but  this  soon  ceases,  and  it  then  flows  clear. 

There  would  consequently  appear  to  be  three  situations— the  ear,  the  nose, 
and  a wound  on  the  vault  of  the  cranium— from  which  this  discharge  has  been 
observed.  It  is  an  exceedingly  valuable  though  most  serious  sign  ; and 
Robert,  who  has  investigated  this  phenomenon  with  much  closeness,  states  that 
the  cases  in  which  it  happens  always  terminate  fatally.  This,  however,  is  an 
eiXor  ; for  a number  of  cases  have  occurred  at  the  University  College  Hospital 
and  elsewhere,  in  which  the  patients,  adults,  recovered,  although  many  ounces 
of  fluid  were  discharged  from  the  ear.  It  is  usually  associated  with  symptoms 
indicative  of  serious  injury  to  the  base  of  the  brain  ; but  to  this  there  are  also 
exceptions,  for  I have  seen  it  in  cases  of  injury  of  the  head,  unaccompanied  by 
any  severe  cerebral  symptoms.  Most  generally  it  occurs  in  young  people. 
Robert  says  that  it  does  so  invariably  ; but  Hewett  states  that  in  most  of  the 
instances  in  which  he  has  seen  it  the  patients  were  above  thirty  years  of  age. 
In  one  of  my  cases,  the  patient  was  fifty-eight  years  of  age  ; and  in  six  other 
instances  in  which  I have  observed  it,  the  patients  were  all  adults.  In  all 
cases  of  recovery  that  I have  witnessed,  some  deafuess  of  the  ear  from  which 
the  discharge  occurred  has  been  left,  though  this  does  not  seem  to  be  an  in- 
variable consequence  of  the  injury. 

The  Quantity  of  fluid  that  is  thus  discharged  is  always  very  considerable, 
the  pillow  usually  becoming  soaked  by  it,  which  may  be  the  first  thing  to 
attract  attention  to  it.  It  is  often  necessary  to  keep  a piece  of  sponge  or  a 
pledget  of  hut  against  the  ear,  in  order  to  prevent  the  fluid  from  wetting  the 
patient  as  it  trickles  out  ; and,  if  a cup  be  so  placed  as  to  collect  it,  an  ounce 
or  two  will  speedily  accumulate.  Laugier  states  that  he  has  seen  a tumblerful 
discharged  in  a short  time,  and  as  much  as  twenty  ounces  have  been  known  to 
be  poured  out  in  three  days.  The  flow  is  usually  continuous  for  several  days, 
and  then  ceases. 

Although  the  occurrence  of  a watery  discharge  from  the  ear  after  certain 
injuries  of  the  head  had  been  observed  by  Van  der  Wiel,  O’Halloran,  and 
Dease,  in  the  early  part  and  middle  of  the  last  century,  no  attention  was  paid 
to  the  subject  by  later  surgical  writers  ; and  the  subject  appears  to  have  been 
completely  lost  sight  of  until  Laugier,  in  1839,  again  directed  the  attention  of 
Surgeons  to  this  interesting  phenomenon.  Since  this  period,  it  has  been  often 
observed  and  attentively  studied  ; and  the  nature  and  the  sources  of  the  dis- 
charge have  been  particularly  investigated  by  Laugier,  Chassaignac,  Robert, 
Guthrie,  and  Hewett.  Its  physical  and  chemical  characters  are  those  of  a per- 
fectly clear,  limpid,  and  watery  fluid,  containing  a considerable  quantity  of 
chloride  of  sodium,  with  a little  albumen  in  solution,  and  a trace  of  sugar.  It 
is  not  coagulable  by  heat  nor  by  nitric  acid. 

The  Source  of  this  discharge  has  been  the  subject  of  much  speculation. 

augier  believed  it  to  be  the  serum  of  the  blood  filtered  through  a crack  in  the 
petious  portion  of  the  temporal  bone,  and  so  through  the  ruptured  membrane 
yropani.  This  explanation,  however,  is  evidently  not  correct  ; for  not  only  is 

ood  extravasated  in  the  living  body  incapable  of  this  species  of  rapid  and 
complete  filtration,  but  the  fluid  differs  altogether  in  chemical  composition 
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from  the  scrum  of  the  hlood  ; tor  it  contains  a meie  trace  of  albumen  aud  double 
the  quantity  of  chloride  of  sodium.  By  others  it  has  been  supposed  that  the 
fluid  is  furnished  by  the  internal  ear,  being  a continuous  discharge  of  the  liquor 
Cotunnii  ; but  its  large  quantity,  and,  above  all,  the  tact  of  its  occasionally 
escaping  through  the  nose,  demonstrate  the  fallacy  of  this  explanation.  Again 
it  has  been  supposed,  but  without  sufficient  evidence,  that  the  cavity  of  the 
arachnoid  furnishes  this  secretion.  But  the  arachnoid  does  not  secrete 
sufficiently  to  furnish  the  quantity  of  fluid  discharged  ; and  if  this  membrane 
were  irritated  and  the  secretion  increased,  it  would  become  opaque  from  lymph 
or  pus  admixed  with  it.  I think,  with  Bobert,  that  there  can  be  no  doubt 
that  this  discharge,  in  most  cases  at  least,  is  cerebro-spinal  fluid ; for  not 
only  is  it,  in  appearance  and  chemical  composition,  identical  with  this 
liquid  but  there  is  no  other  source  within  the  skull  than  the  pia  mater  which 
can  yield  with  equal  rapidity  so  large  a quantity  of  fluid  ; experiments  on 
animals  having  shown  that  the  cerebro-spinal  fluid  is  rapidly  reproduced  after 
its  evacuation.  An  additional  proof  of  the  identity  of  this  discharge  with  the 
cerebro-spinal  fluid  is  to  be  found  in  the  fact  pointed  out  by  C Bernard, 
that  they  both  contain  a trace  of  sugar.  In  order  that  the  fluid  be  dis- 
charged, the  membranes  of  the  brain  must  have  been  torn  opposite  the  outlet 
by  which  it  is  poured  forth,  in  such  a way  as  to  open  up  the  sub-arachnoid 
snace  This  has  actually  been  ascertained  to  be  the  case,  by  carefully  con- 
ducted dissections.  When  it  is  discharged  through  the  ear,  the  laceration, 
as  Berard  has  remarked,  must  have  extended  through  the  cul-de-sac  of  the 
arachnoid,  which  is  prolonged  around  the  auditory  nerve  in  the  internal  audi- 
tory canal  When  it  is  poured  out  through  the  nose,  the  fracture  has  pi  obably 
extended  through  the  cribriform  plate  of  the  ethmoid  bone  and  laid  open  the 
prolongation  of  arachnoid  that  surrounds  the  filaments  of  the  olfactory  nerve. 

The  diagnostic  value  of  watery  discharge  from  the  ear  varies,  according 
Sir  Prescott  Hewett,  with  its  relation  to  the  haemorrhage  which  may  occur. 
He  divides  cases  of  watery  discharge  from  the  ear  after  injuries  of  the  head 

m thefii^class,  the  discharge  is  watery  from  the  first  and  abimdant  being 
preceded  by  little  or  no  blood,  and  beginning  immediately  after  the  accident. 
This  is  undoubtedly  cerebro-spinal  fluid,  which  escapes  through  a fracture  ot 
the  netrous  bone  implicating  the  internal  auditory  cana  • 

iZteZoni  class,  these  is  copious  and  prolonged  bleedrng  from  the  ear, 
followed  by  the  watery  discharge.  Here,  too,  there  is  fracture  of  th  pe 
bone!  but  its  exact  situation  is  uncertain.  In  these  cases,  the  diagnosis  will 
rest  upon  the  prolonged  haemorrhage,  rather  than  on  the  watery  disc^ai-  . 

In  the  third  class,  there  is  but  little  bleeding  after  the  injury,  and  thewa  J 
discharge,  which  is  variable  in  quantity,  varies  also  in  the  time  of it* ' 

In  these  cases  the  diagnosis  must  remain  doubtful.  He  menti 11 
which  occurred  at  St.  George’s  Hospital  in  which  a copious  watery  due  . = 
flowed  from  the  ear.  In  neither  of  these  after  death  was  any  fcwtoeo 
Sous  Portion  of  the  temporal  bone  found.  In  one  the  membrana 

was  ruptured,  aud  the  cavity  of  the  jaw 

fbp  other  “the  discharge  was  connected  with  a fracture  01  cne  J 

below  the  condyle:  the  lower  fragment  had  perforated  the  wall  of  the 

nerve  may  he  so  injured  by  a fracture  of  the  petrous  portion  of 
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the  temporal  bone  as  to  become  paralysed  at  the  time  of  the  accident.  But 
more  frequently  paralysis  of  this  nerve  does  not  come  on  until  a latei  peno<  , 
about  the  second  or  third  week  after  the  injury,  and  disappears  after  lasting 
about  a month.  This  transient  facial  paralysis,  accompanying  some  forms  of 
fracture  of  the  base  of  the  skull,  has  been  studied  by  Marshall,  who  explains  it 
as  being  occasioned  by  the  pressure  of  inflammatory  exudation,  which  gradually 
becomes  absorbed  as  the  fracture  unites,  and  thus  the  compression  of  the  nerve  is 
removed  after  a time. 

Treatment. — In  the  treatment  of  fracture  of  the  base  of  the  skull  it  muse 
not  be  forgotten  that  whenever  bleeding  appears  externally,  the  fracture  is 
compound,  and  that  decomposition  of  the  discharges,  with  consequent  septic 
meningitis,  forms  one  of  the  greatest  dangers  of  the  case.  Fortunately,  how- 
ever, in  a large  proportion  of  cases  the  dura  mater  is  intact,  and  consequently 
the  danger  is  greatly  diminished.  In  fractures  implicating  the  ethmoid  and 
sphenoid  bones,  with  litem  orrhage  from  the  nose,  nothing  can  be  done  to 
prevent  decomposition.  In  fractures  affecting  the  tympanum,  with  rupture 
of  the  membrana  tympani,  the  prevention  of  decomposition  is  more  hopeful, 
although  the  Eustachian  tube  communicating  with  the  upper  part  of  the 
pharynx  causes  some  degree  of  uncertainty.  Yet,  as  it  is  lined  with  ciliated 
epithelium,  it  is  quite  possible  that  the  causes  of  decomposition  may  not  reach 
the  fracture  by  that  route.  The  ear  should  in  such  cases  be  carefully  syringed 
out  with  a solution  of  carbolic  acid  in  water  (1  in  30),  and  it  may  then  be 
plugged  either  with  carbolic  gauze  or  iodoform-cotton-wool,  a larger  pad  of 
the  same  material  being  placed  outside  and  secured  by  a bandage.  The 
syringing  must  be  gently  done,  and  the  carbolic  solution  should  not  be 
too  strong,  or  it  may  cause  some  inflammation  in  the  middle  ear.  The 
dressing  must  be  changed  as  often  as  may  be  necessary.  We  have  yet  to 
learn  how  much  is  to  be  expected  from  the  antiseptic  treatment  of  compound 
fracture  of  the  base  of  the  skull,  but  so  far  as  reports  have  at  present  been 
published  they  are  very  encouraging.  In  other  respects  the  treatment  of 
fracture  of  the  base  of  the  skull  must  be  conducted  on  those  general  principles 
that  guide  us  in  the  management  of  simple  fractures  of  the  cranium,  such  as 
ice  to  the  shaved  head,  a calomel  purge,  low  diet,  and  absolute  quietude  in  a 
darkened  room.  In  many  cases,  the  brain  is  so  injured  in  its  most  vital  parts 
that  speedy  death  is  the  result.  When  recovery  takes  place,  it  is  necessarily 
slow  and  protracted,  liable  to  retardation  from  meningitis  of  an  acute  or  sub- 
acute and  chronic  character. 

Depressed  Fracture  of  the  Skull. — It  occasionally  though  very  rarely 
happens  that,  in  consequence  of  a blow,  a portion  of  the  skull  is  depressed 
without  being  fractured,  and  even  without  any  serious  cerebral  symptoms 
occurring.  Such  depression  without  fracture  can,  however,  occur  only  in 
children,  whose  skulls  are  soft  and  yielding.  In  adults  it  cannot  happen 
without  the  occurrence  of  partial  or  incomplete  fracture.  Many,  if  not  all, 
of  the  so-called  “ congenital  depressions  ” that  are  met  with  in  the  skull  are 
the  result  either  of  violence  inflicted  on  the  cranium  at  birth,  usually  in 
instrumental  labours,  or  of  falls  and  blows  upon  the  head  in  early  infancy, 
t uch  depressions  are  smooth,  concave,  and  sometimes  symmetrical,  and  present 
leiy  different  characters  from  the  irregular  outline  of  an  ordinary  fracture. 

icy  never  present  the  characters  of  a fissure  ; there  is  no  such  thing  as  a 
congenital  fissure  of  the  skull. 
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In  the  Diagnosis  of  depressed  fracture,  it  is  important  to  remember  that 
the  apparent  depression  produced  by  an  extravasation  under  the  scalp  may 
simulate  this  injury  very  closely.  (See  p.  713.) 

Varieties. — Depressed  fractures  of  the  skull  may  either  be  simple,  without 
wound  of  the  scalp  ; compound  ; or  comminuted.  In  the  majority  of  cases, 
whether  the  fracture  be  simple  or  compound,  there  is  comminution  of  the  bone ; 
the  fragments  being  perhaps  driven  into  the  brain. 

Sometimes,  though  very  rarely,  the  external  table  alone  is  depressed  and 
driven  into  the  diploe.  This  is  especially  the  case  over  the  frontal  sinuses, 
where  it  may  be  broken  in,  as  I have  seen  happen  from  the  kick  of  a horse, 
without  the  inner  table  being  splintered,  or  any  bad  consequence  ensuing. 

The  inner  table  may  be  fractured  without  any  apparent  injury  to  the 
outer  table  ; and  it  may  not  only  be  so  fractured,  but  a portion  of  it  may  be 
depressed,  without  the  outer  table  being  injured  (Figs.  315,  31G). 

In  all  ordinary  depressed  fractures,  both  tables  are  depressed,  but  the 
internal  table  is  splintered  to  a greater  extent  than  the  external  one.  This  is 


Fig.  313. — Fracture  of  the  Skull  from  Gun-shot 
Injury  from  within  : Splintering  of  Outer  Table. 


Fig.  314.— The  same,  natural  size. 


especially  the  case  when  the  fracture  is  the  result  of  gun-shot  injury,  01  when 
it  has  been  occasioned  by  blows  with  a pointed  weapon,  as  the  end  of  a pick, 
or  a large  nail,  or  the  sharp  angle  of  a brick.  In  these  latter  fractures,  which 
constitute  the  dangerous  variety  termed  Punctured,  the  outer  table  may  be 
merely  perforated  or  fissured,  whilst  the  inner  one  is  widely  splintered  into 
numerous  fragments,  for  the  extent  of  a square  inch  or  more.  This  splintering 
of  the  inner  lamina  of  the  skull  to  a greater  extent  than  the  outer  one  lias 
attracted  much  attention,  being  of  considerable  practical  moment,  and  is  often 
said  to  be  owing  to  its  being  more  brittle  than  the  external  tabic.  1 lm. 
however,  I do  not  consider  to  be  the  only  cause.  I should  attribute  it  rather 
to  the  fracturing  force  from  without  inwards  losing  a certain  amount  o 
momentum  in  passing  through  the  outer  table ; the  inner  table  being  t ms 
splintered  more  widely  than  the  outer  one,  for  the  same  reason  that  t le 
aperture  of  exit  made  by  a bullet  is  larger  than  that  of  entry.  If  this  be  the 
true  explanation,  the  reverse  ought  to  hold  good  if  the  force  be  applied  in  ie 
opposite  direction.  It  is  very  seldom  that  we  have  an  opportunity  of  examin- 
ing such  a case  ; but,  some  years  ago,  a man  was  brought  to  the  Hospita  " 
had  discharged  a pistol  into  his  mouth  and  upwards  through  the  brain. 


EXPERIMENTS  ON  PUNCTURED  FRACTURE. 


729 

bullet  bad  perforated  the  palate  and  passed  out  at  the  upper  part  of  the 
cranium,  near  the  vertex.  On  examining  the  state  of  the  bones,  it  was  found 
that  the  outer  table  of  the  skull  was  splintered  to  a considerably  greater  extent 
than  the  inner  one,  showing  clearly  the  influence  of  the  direction  of  the  fractur- 
ing force  (Figs.  318,  314).  This  case  led  me  to  make  further  experiments  on 
the  dead  body  ; and  I found  that  the  outer  table  is  always  more  splintered 
when  the  blow  is  struck  from  the  inside  of  the  skull  outwards. 

Teevan  has  made  a considerable  number  of  ingenious  experiments  on  this 
subject,  by  firing  bullets  and  driving  pointed  bodies  of  various  kinds  through 
the  skull.  He  finds,  as  the  result  of  these  investigations,  that  the  aperture 
of  exit  is  the  larger,  whether  the  blow  be  delivered,  or  the  bullet  be  driven  from 
without  inwards,  or  the  reverse.  The  explanation  at  which  he  has  arrived  is, 
that  the  aperture  of  entry  is  caused  by  the  penetrating  body  only,  whilst  the 
aperture  of  exit  is  caused  by  this  jute  the  fragments  of  bone  driven  out  of  that 
table  of  the  skull  which  was  first  perforated.  Thus,  when  a bullet  strikes  the 
external  table  from  without,  it  first  perforates  this,  and  then  carries  along  with 
it  and  through  the  inner  table  the  fragments  of  bone  that  it  has  cut  out  of  the 
external  table,  and  hence  fractures  the  inner  table  more  widely  than  the  outer. 
When  both  sides  of  the  head  are  traversed  by  a bullet,  it  will  be  found  that 
the  aperture  of  entry  in  the  outer  table  on  the  side  first  struck,  and  the  aperture 
of  entry  in  the  inner  table  of  the  opposite  side  of  the  head,  will  be  the  smallest, 
the  largest  holes  made  by  the  bullet  being  the  apertures  on  the  inner  table  of 
the  foimer  side  and  the  outer  table  of  the  latter.  In  the  case  of  a large  and 
bioad  body  like  a bullet,  which  carries  a mass  of  fragments  before  it  and  does 
not  merely  perforate  bone,  Teevan’s  explanation  is  doubtless  correct.  But  in 
the  ordinary  “punctured”  fracture,  made,  for  instance,  by  the  point  of  a nail 
being  driven  through  the  skull,  it  must  be  remembered  that  no  fragments  of 
the  outer  table  or  diploe  are  carried  inwards,  and  that  the  very  wide-spread 
splintering  of  the  inner  table,  which  is  characteristic  of  this  form  of  injury 
cannot  be  accounted  for  in  this  way,  but  appears  to  me  to  be  referable  to  the 
cause  I have  given— viz.,  the  direction  of  the  fracturing  force  and  the  loss  of 
momentum  m the  breaking  body.  In  addition  to  these  two  causes— viz  the 
loss  of  momentum  and  the  action  of  the  debris  of  that  portion  of  the  skull 
v ichwas  first  fractured— there  is  a third  reason  why  that  table  which  is 

W !f  Ta  J S T d be  mosfc  sPlmtered-  Ifc  is  this,  that  the  table  which  is 
aria  tb^^l -supported  and  thus  has  a tendency  to  fracture  over  a larger 
aiea  than  that  which  was  first  penetrated.  This  explanation  applies  especially 

Irik  t Z H5  Jr<?  reS  inflicted  b?  nails  ^her  pointed  bodies 
stnkmb  the  head,  and  which  neither  lose  momentum  nor  occasion  debris  in 

thmr  passage  through  the  skull.  A familiar  illustration  of  this  is  e n 

fcvinga  uail  through  a board.  If  the  board  is  unsupported  on  Its  under 

as  it  mssll1 h Probably  carry  before  it  large  splinters  from  that  surface 

blck  oTwoofwfi-b  T’-  *\if  ^ Same  b0ard  is  s»PP°rted  on  a 
be  as  sLn  1S  T.  dn™  throu§'h’  fchen  the  aperture  of  exit  will 

bullet-fractures  nf  h"  ^ Vs.  ltwould  appear  that  in  punctured  or 

SSiWSS  t I1  “ W,hlCh  fchc  force  acts  from  without  inwards, 

viz  C of  mow  71*  1 ^ ntered  than  the  outer,  from  three  causes 

carried  with  ?t  Tl  T “ m the  wedSe'like  action  of  the  dibrd 
latter  bSm  a’T  T ,msufficient  suPPOvts  furnished  by  the  brain-the 
0 a mam  facfcor  m case8  of  ordinary  punctured  fracture.  It 
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occasionally  happens  as  the  result  of  sabre-  or  hatchet-cuts  on  the  head  that 
a longitudinal  incised  fracture  occurs,  in  which  the  outer  table  is  merely 
notched,  whilst  the  inner  one  is  splintered  along  the  whole  line  of  blow.  This 
is  in  point  of  fact  an  elongated  punctured  fracture,  and  the  wide  area  of 
splintering  of  the  inner  table  is  due  to  the  same  cause  as  when  a nail  is 
driven  in.  In  other  cases,  again,  a portion  of  the  skull  is  completely  sliced 
off,  hanging  down  in  a flap  of  the  scalp,  and  exposing  the  brain  or  its 
membranes. 

A special  and  very  important  kind  of  punctured  and  depressed  fracture  is 
that  in  which,  by  the  thrust  of  a stick,  umbrella,  or  other  blunt-ended  body 
into  the  orbit,  the  orbital  plate  of  the  frontal  bone,  or  the  cribriform  lamella 
of  the  ethmoid,  is  perforated,  and  the  dura  mater  or  brain  wounded.  In  such 
cases  there  is  sometimes  no  external  wound,  the  stick  having  passed  up 
under  the  upper  eyelid ; and  it  is  conceivable  that  the  same  result  might  be 


produced  even  by  a thrust  up  the  nostril.  Death  results  either  from  wound  of 
the  cavernous  sinus  and  intracranial  extravasation  of  blood,  or  more  remotely 
from  septic  meningo-encaphalitis  following  the  wound  of  the  dura  mater  and 

bl  IHs  very  important  to  observe  that  the  inner  table  may  be  very  extensively 
fissured,  and  depressed,  without  any  fracture  of  the  older  table.  Oi  tins 
remarkable  injury  twenty  cases  are  recorded  as  having  happened  in  t 
American  civil  war.  One  recovered,  the  diagnosis  being  made  by  finding 
the  splintered  inner  table  in  a sequestrum  which  uas  remove  . 10  ^ 

died  of  intracranial  mischief,  and  the  diagnosis  was  not  made  during  litt. 
Most  commonly  when  the  inner  table  is  thus  fractured  or  depressed  the  outer 
table  is  fissured.  The  accompanying  cuts  (Figs.  315,  316),  taken  from  p o 
graphs,  of  a preparation  in  the  Army  Medical  Museum,  Washington  represent  a 
S e of  extensive  gun-shot  fracture  with  depression  of  the  inner  table  of  the  left 
parietafbone  without  fracture  of  the  external  table.  The  l»as  *£ 
obliquely  on  the  side  of  the  head  by  a musket-ball,  which  m dieted  • sedp 
wound.  ^ There  was  no  sign  of  cerebral  disturbano 

the  injury,  when  symptoms  of  compression  set  in.  1 he  skull  w<  J 

examined  through  the  wound  for  fracture;  none  could  be  found. 
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symptoms  of  coma  increased  and  proved  fatal  on  the  tenth  day,  when  the 
I inner  table  of  the  left  parietal  bone  was  found  extensively  starred  and 
depressed  (Fig.  316),  without  auy  fracture  of  the  outer  table  (Fig.  315). 
There  was  a wound  of  the  dura  mater  and  an  abscess  in  the  cerebral  hemisphere 
—in  fact,  all  the  appearances  and  sequences  of  an  ordinary  “ punctured  frac- 
ture.” This  interesting  case  demonstrates  clearly  the  possibility  of  extensive 
fracture  with  depression  of  the  inner  table,  whilst  the  outer  remains  unbroken. 

The  Symutoms  of  a depressed  fracture  of  the  skull  are  of  two  kinds  : those 
that  are  dependent  upon  the  injury  to  the  bone,  and  those  that  result  from 
the  concomitant  compression  or  laceration  of  the  brain. 

When  the  scalp  is  not  wounded,  the  depression  may  sometimes  be  felt ; but 
very  commonly  it  is  masked  by  extravasation  of  blood  about  it.  In  all  cases 
of  doubt,  when  these  symptoms  of  compression  exist,  an  incision  should  be 
made  through  the  scalp  at  the  seat  of  injury,  and  the  state  of  the  skull 
examined.  When  there  is  a wound  in  the  scalp  communicating  with  the 
fracture,  the  Surgeon  detects  at  once  the  existence  of  depression  and  com- 
minution by  examining  the  bone  with  his  finger  through  the  wound.  When 
the  fragments  that  are  depressed  are  impacted  and  firmly  locked  together,  so 
as  to  form  an  unyielding  mass,  symptoms  of  compression  of  the  brain,  to  a 
more  or  less  marked  degree,  may  result.  But  if  the  fracture  be  very  extensive, 
and  the  fragments,  though  somewhat  depressed,  lie  loose,  and  if  they  be 
yielding  and  do  not  exercise  a continuous  pressure  on  the  brain,  it  occasionally 
happens  that  the  symptoms  of  compression  are  entirely  wanting,  and  no  cerebral 
disturbance  comes  on  for  some  days,  even  though  the  injury  be  very  extensive. 
A man  twenty-four  years  of  age  was  admitted  into  University  College  Hospital, 
. having  been  struck  on  the  forehead  with  the  sharp  edge  of  a quoit.  The  frontal 

I bone  was  extensively  comminuted,  twelve  fragments  being  removed,  and  the 
dura  mater  being  exposed  to  a considerable  extent  ; yet  no  bad  symptoms 
occurred  until  the  ninth  day,  when  inflammation  of  the  brain  and  its  mem- 
branes set  in,  and  he  speedily  died. 

In  other  cases  again,  more  especially  in  children  and  young  persons,  in 
whom  the  bones  are  soft  and  yielding,  fracture  with  depression  may  exist  to  a 
considerable  extent,  and  no  symptom  whatever  of  compression  be  produced  at 
any  time — the  patient  living  with  a portion  of  his  skull  permanently  beaten 
in.  I have  several  tunes  seen  middle-aged  persons  with  large  flat  depressions 
of  the  skull,  the  result  of  injuries  sustained  in  childhood,  who  presented  no 
signs  of  cerebral  disturbance.  It  is  rare,  however,  to  meet  with  a recent 
case  of  depressed  fracture  in  the  adult  without  signs  of  compression  of  the 
brain.  But,  though  rare,  it  is  not  impossible  ; and  Green  mentions  the  case 
of  a man  whose  skull  was  depressed  to  the  extent  of  the  bowl  of  a dessert- 
spoon, without  any  symptoms  of  compression. 

In  cases  in  which  the  signs  of  compression  are  well  marked,  it  must  not  be 
assumed  that  the  pressure  caused  by  the  depressed  fragments  of  bone  is  in  all 
cases  the  sole  or  even  the  chief  cause  of  the  symptoms.  It  is  scarcely  possible 
for  a man  to  suffer  from  a severe  depressed  fracture  without  serious  bruising 
and  laceration  of  the  brain-substance  beneath  and  a more  or  less  extensive  intra- 
cranial extravasation  of  blood.  Both  these  conditions  are  important  factors 
in  producing  the  symptoms.  The  celebrated  case  so  often  quoted,  in  which 
Chue  trephined  a man  who  had  been  unconscious  for  thirteen  months  after 
a lull  on  the  head,  which  caused  a slight  depression  in  the  skull,  restoring 
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him  almost  immediately  to  consciousness,  will  hardly  bear  investigation.  The 
man  had  been  pressed  into  the  navy,  and  was  consequently  likely  to  feign 
disease  to  escape  from  it,  and  there  are  many  cases  of  malingering  on  record  1 i 
quite  as  extraordinary  as  his.  During  the  whole  period  of  his  insensibility  he 
was  able  to  make  signs  with  his  “lips  and  tongue”  when  he  wanted  food.  ;| 
This  fact  alone  would  be  sufficient  to  throw  the  gravest  doubts  upon  the 


genuineness  of  the  case. 

Wounds  of  the  Dura  Mater.— The  great  danger  in  cases  of  depressed 
and  comminuted  fracture  arises  not  only  from  the  compression  of  the  brain,  ] 
but  from  the  rapidity  with  which  inflammation  so  frequently  follows  the 
injury.  This  is  due  partly  to  the  sharp  fragments  wounding  and  irritating 
the  membranes  of  the  brain,  but  chiefly  to  the  septic  matter  which  almost 


inevitably  forms  within  the  skull  after  these  injuries,  unless  some  means  are 
taken  to  prevent  it.  In  a compound  depressed  fracture  the  conditions  present 
are  as  follows  : Sharp  fragments  of  the  inner  table  are  lying  pressed  against 
the  dura  mater,  or  possibly  penetrating  it,  and  opening  the  arachnoid  cavity 
and  subarachnoid  space  and  wounding  the  brain;  the  fragments  aie  sur- 
rounded by  more  or  less  extravasated  blood,  and  in  a few  houis  a considerable 
amount  of  inflammatory  exudation  will  necessarily  be  added.  All  this 
decomposable  material  is  in  communication  with  the  air  through  the  fissures  ■ 
in  the  bone,  and  at  the  same  time  these  fissures  allow  of  but  imperfect 
drainage  from  within  the  cavity  of  the  skull.  Consequently,  the  decomposing  : 
discharges  are  pent  up  and  burrow  within  the  cranial  cavity. . If  the  dura  i 
mater  were  not  wounded  at  the  time  of  the  accident,  it  will  inevitably  be  soon 
perforated  by  ulceration  at  the  point  at  which  the  sharp  fragments  of  the  I 
inner  table,  bathed  hr  putrid  pus,  are  pressing  against  it.  In  either  case, 
the  arachnoid  cavity  is  opened  and  the  septic  matter  diffuses  itself  wide  y 
within  it,  giving  rise  to  the  usual  symptoms  with  the  fatal  termination 
characteristic  of  meningo-enceplialitis.  If  the  fragments  are  removed  early 
and  the  external  wound  left  open  so  as  to  provide  perfect  drainage  from  within  1 
the  skull,  the  dangers  of  secondary  perforation  of  the  dura  mater  are  very  t 
slio-ht ; and  even  should  that  membrane  have  been  wounded  at  the  time  of  the 
accident,  the  patient  has  a fair  chance  of  escaping  diffuse  meningitis ; for  healthy 
inflammation  with  adhesion  of  the  arachnoid  may  occur  within  a few  hours, 
and  thus  present  a barrier  to  the  diffusion  of  any  septic  matter  that  may  torn 
afterwards.  If,  with  the  removal  of  sharp  fragments  and  the  provision  o 
good  drainage,  we  combine  some  perfect  method  of  antiseptic  treatment  ot 
the  wound,  the  patient’s  dangers,  though  still  great,  will  be  reduce 
a minimum.  Indeed,  a wound  of  the  dura  mater  however  slight,  s 
most  dangerous  complication.  This  is  more  especially  the  case  in  those 
injuries  in  which  the  inner  table  is  extensively  splintered,  as  in  the 
different  forms  of  punctured  fracture.  In  these  cases  there  ma}  eil°7'  , 
of  compression  ; but  inflammation  speedily  .sets  in,  and  proves  certain  y « « 
if  the  sharp  spicula  are  not  removed  and  good  drainage  provider  or  ■- 
charges  as  may  form  within  the  cranium.  In  cases  wine  i ait  1 
relieved  the  dura  mater  after  death  is  found  to  be  sloughy,  and  covered 
i 1 ffik  layer  of  puriform  inflammatory  exudation  ; whilst  the  usual  evidcn^ 
of  meningo-encephalitis  are  found  in  the  other  membranes  and  the  brain. 
Wounds  of  the  dura  mater,  though  in  the  highest  degree  dangerous ; are  no 
“ily  fatal.  In  military  practice  it  has  often  happened  that,  as  the  icsult 


TREATMENT  OF  DEPRESSED  FRACTURE. 


733 


j 0f  sabre-cuts,  portions  of  the  skull  have  been  sliced  or  split  down  the  subjacent 
membranes  and  the  brain  itself  being  wounded,  and  yet  a good  recovery  has 
resulted  ; arid  I have  had  several  cases  under  my  own  care  m which,  though 
j the  dura  mater  has  been  punctured  by  spicula  of  depressed  bone,  and  portions 
of  brain  lost,  the  patients  have  made  good  recoveries.  In  many  of  the  cases 
in  which  recovery  has  thus  taken  place,  the  injury  has  been  such  as  to  provide 
I efficiently  for  drainage  of  the  wound  without  the  interference  of  the  Surgeon. 
The  Treatment  of  a depressed  and  comminuted  fracture  of  the  skull  varies 
not  only  according  to  the  nature  and  extent  of  the  accident,  but  also  to  the 

■ existence  or  absence  of  symptoms  of  compression  of  the  brain. 

If  there  be  no  wound  in  the  scalp,  but  the  occurrence  of  symptoms  of  com- 
pression and  the  existence  of  some  irregularity  of  the  skull  at  the  seat  of  injury 
: lead  the  Surgeon  to  suspect  a depressed  fracture,  he  should  make  a crucial  or 
"T-shaped  incision  down  upon  the  part  in  order  to  examine  the  bone  ; and,  if 
■ this  be  found  depressed,  he  should  elevate  or  remove  it. 

If  the  scalp  be  already  wounded,  all  that  need  be  done  to  ascertain  the 
nature  of  the  fracture,  is  to  pass 
the  finger  very  gently  into  the  wound 
and  thus  examine  the  bone.  If  any 
fragments  be  lying  loose,  they  should 
be  picked  out,  as  they  can  only 
excite  injurious  irritation  ; any  bone 
that  is  driven  below  its  level  must  be 
raised,  and,  if  completely  detached, 
removed. 

In  order  to  raise  these  depressed 
portions  of  bone,  it  is  in  many  cases 
necessary  merely  to  introduce  the 
point  of  an  elevator  underneath  the 

fragment,  and,  using  the  instrument  as  a lever,  raise  it  into  position  (Fig.  317). 
If  there  be  not  an  aperture  sufficiently  wide  for  the  introduction  of  the  elevator, 
one  may  be  made  by  sawing  out  an  angle  of  bone  at  a convenient  spot  by  means 
of  a Hey’s  or  cranial  saw  (Figs.  318,  319),  or  by  clipping  off  a projecting  point 
with  the  bone-forceps.  In  this  way,  sufficient  space  may  usually  be  gained 
without  the  necessity  of  applying  the  trephine.  If,  however,  the  inner  table 
be  splintered  to  a considerable  extent,  or  if  there  be  no  convenient  angle  that 
can  be  removed,  the  trephine  must  be  applied  in  such  a way  that  at  least  half 
its  circle  is  situated  upon  the  edge  that  overhangs  the  depressed  bone ; the 
Surgeon  sawing  out  by  means  of  this  instrument  a portion  of  the  undepressed 
skull,  in  order  that  he  may  more  conveniently  get  at  the  fragment.  After  a 
half  circle  of  bone  has  been  removed  in  this  way,  the  depressed  splinters  may 
be  taken  out,  a Hey’s  saw  still  being  occasionally  required  before  the  whole 
can  be  removed.  It  is  interesting  to  note  that  the  instrument  familiarly  known 
as  Hey’s  Saw  does  not  appear  to  have  been  invented,  though  it  was  largely 
used  and  described,  by  Mr.  William  Hey,  of  Leeds.  He  states  (“Practical 
Observations  on  Surgery,”  London,  1814,  p.  9),  that  the  instrument  was  first 
shown  him  by  Dr.  Cockell,  of  Pontefract,  and  that  a saw,  formed  on  the  same 
principle,  is  represented  in  Scultetus’  Armamentarium  Chirurgicum.  In  the 
works  of  Ambroise  Pare  (edited  by  Malgaigne,  Yol.  II.,  p.  14),  will  be  found 
an  exact  representation  of  the  instrument,  with  a straight  edge,  as  depicted 
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by  Hey,  and  as  used  at  the  present  day.  He  says  : “ Par  icelle  on  peut  coup® 
de  l’os  (sans  comprimer  dessus)  tant  ou  si  peu  qu’on  voudra,  sans  estre  en 
danger  de  comprimer  l’os  fracture  sur  les  membranes  ct  par  consequent  sur  le  > 
cerveau.” 

In  whatever  way  the  operation  be  performed,  the  flaps  of  scalp  should  be 
laid  down  when  it  is  completed,  and  a suture  or  two  applied,  care  being  taken 
not  to  sew  up  the  wound  so  tightly  as  to  prevent  the  escape  of  discharges. 

On  the  introduction  of  the  antiseptic  method  of  treating  wounds,  some  ■ 
Surgeons  hesitated  to  apply  the  strong  solutions  of  carbolic  acid  used  in  that 
method  to  the  membranes  of  the  brain,  and  still  more  to  the  wounded  brain 
substance,  fearing  that  by  so  doing  they  might  cause  inflammation  as  fatal  as 
that  they  desired  to  prevent.  In  order  to  furnish  reliable  evidence  on  this  point, 


Herald  Yeo  undertook  a series  of  experiments  on  monkeys.  In  the  first  place, 
he  showed  that  in  almost  every  case  in  which  the  skull  was  opened  by  a 
trephine  and  portions  of  the  brain-substance  removed  'without  antiseptic 
precautions,  death  speedily  occurred  from  meningo-encephalitis.  He  then 
performed  a series  of  26  operations,  following  strictly  all  the  details  of  Listers 
antiseptic  treatment ; of  these  seven  died,  one  from  the  chloroform,  one  from 
bleeding  on  the  sixth  day,  one  thirteen  days  after  the  operation  without  any 
sio-ns  of  inflammation  of  the  brain,  three  from  the  effects  of  cold  weather,  and 
one  only  from  diffuse  meningo-encephalitis.  In  many  of  these  animals  huge 
portions  of  cerebral  substance  were  cut  away  without  causing  any  inflam- 
matory disturbance  beyond  the  area  actually  injured.  The  experiments 
showed  conclusively  also  that  a five  per  cent,  solution  of  carbolic  acid  may 
be  applied  with  impunity  to  the  brain  or  its  membranes. 

The  statistics  given  by  Kramer,  in  an  inaugural  dissertation  at  Breslau  in 
1880  show  no  less  conclusively  the  great  advantages  to  be  dernec  iom 
antiseptic  treatment.  Of  twenty-five  cases  of  compound  fixture  of  the _staU 
with  wound  of  the  brain,  in  which  no  operation  was  performed,  ten  died, 
from  meningitis  and  one  from  pneumonia,  and  the  rest  directly  from 
injury  to  the  brain.  Of  twenty-five  cases  of  primary  trephining  for  injur^ 
nnlv  two  died,  one  from  circumscribed  meningitis  and  one  from 
meningo-encephalitis  ; in  twenty-one  the  wound  healed  by  first  intention. 
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six  oases  in  which  secondary  trephining  was  performed  one  only  died  with 
hernia  cerebri.  These  results  are  certainly  much  better  than  any  that  had 
, been  obtained  previous  to  the  introduction  of  the  antiseptic  treatment  into 

surgery. 

The  treatment  should  be  thus  carried  out  ; the  wound  must  as  soon  as  pos- 
1 sible  be  covered  with  a piece  of  linen  rag  soaked  in  a three  per  cent,  solution 
of  carbolic  acid  in  water.  The  whole  head  is  then  to  be  shaved  and  carefully 
, cleaned  with  soap  and  water.  If  necessary  it  may  be  sponged  with  a weak 
solution  of  ammonia  to  get  rid  of  grease ; but,  of  course,  in  doing  this  the 
liquids  used  in  washing  must  not  be  allowed  to  flow  into  the  wound.  The 
head  is  then  cleaned  with  the  carbolic  solution  (1  in  30),  and  this  may  be 
allowed  to  enter  freely  into  the  wound.  It  must  not  on  any  account  be  forcibly 
' injected,  as  by  so  doing  it  might  become  widely  diffused  in  the  arachnoid 
cavity  or  the  brain  might  be  injured.  The  wound  being  thus  thoroughly 
cleaned,  the  carbolic  spray  may  be  turned  on,  and  the  operation  of  removal  of 
fragments,  or  elevation  if  necessary,  may  be  commenced.  When  this  is  com- 
pleted the  edges  of  the  wound  must  be  brought  together,  pared,  if  much  con- 
tused and  very  dirty,  provision  being  made  for  drainage,  and  the  ordinary  anti- 
septic gauze,  or  some  other  efficient  antiseptic  dressing  may  be  applied.  It  is 
not  always  possible  to  render  the  wound  thoroughly  aseptic,  as  much  dirt  may 
have  been  ground  into  it,  and  some  time  may  have  elapsed  before  the  case  is 
seen  ; but  the  dangers  of  septic  meningitis  are  so  great  that  it  is  always  worth 
while  to  make  the  attempt  even  in  apparently  hopeless  cases.  In  country 
practice  it  will  of  course  frequently  happen  that  the  carbolic  gauze  is  not 
at  hand  ; under  these  circumstances  the  wound,  after  having  been  thoroughly 
washed  with  carbolic  acid  lotion,  may  be  dressed  with  carbolic  oil  (1  in  10), 
and  during  the  time  it  is  necessarily  exposed  in  dressing  it  may  be  irrigated 
with  the  antiseptic  solution.  Failing  all  other  antiseptic  dressings,  the  wound 
may  be  washed  out  with  spirit  and  water  and  dressed  with  dry  lint  or  cotton 
wool,  in  the  hope  that  decomposition  of  the  discharges  may  be  prevented  by 
' drying.  The  one  thing  that  is  more  certain  than  anything  else  to  ensure 
1 decomposition  is  washing  the  wound  with  common  water  and  applying  simple 
wet  lint  to  it,  as  was  formerly  the  universal  practice. 

All  the  precautions  previously  described  as  applicable  to  cases  of  injury  of 
the  brain,  such  as  low  diet,  purging,  perfect  quiet,  dry  cold  to  the  head,  &c., 
must  be  employed  as  rigorously  when  the  antiseptic  treatment  is  adopted  as 
when  it  is  not. 

From  the  success  that  has  attended  the  treatment  of  depression  of  the  skull 
without  fracture,  by  means  of  pneumatic  traction,  it  has  been  recommended  in 
cases  of  simple  depressed  fracture,  without  injury  of  the  brain  or  its  mem- 
branes, to  make  an  attempt  to  draw  the  depressed  portion  of  bone  to  its  normal 
level  by  means  of  a cupping-glass,  adapted  to  the  uneven  surface  of  the  skull 
by  means  of  a cell  of  glazier’s  putty. 

In  all  cases  of  Punctured  Fracture,  in  which,  as  before  stated,  there  is 
but  slight  injury  of  the  external  table,  "with  considerable  splintering  and  depres- 
sion of  the  inner  one,  or  when  there  is  a narrow  and  deep  depression  of  the  bone, 
the  trephine  must  be  applied  on  different  principles  from  those  that  guide  us  in 
its  use  in  ordinary  depressed  fractures.  In  the  punctured  fracture  it  is  applied, 
not  to  remove  symptoms  of  compression  which,  in  all  probability,  do  not  exist ; 

! but  with  the  view  of  preventing  the  inflammation  which  will  to  a certainty  be 
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set  up  if  the  splinters  of  the  inner  table  and  pent-up  decomposing  discharges 
he  allowed  to  continue  irritating  the  membranes  and  brain.  Hence  it  is  a rule 
in  surgery,  in  all  cases  of  punctured  fracture,  to  apply  the  trephine  at  once.  1 
In  these  cases  a trephine  with  a large  crown  should  be  used,  and  the  circle  of 
injured  hone  itself  must  be  sawn  away  (Fig.  320).  Should,  however,  the  use 
of  the  trephine  have  been  delayed  in  these  cases  until  inflammatory  action  has 
been  set  up,  the  instrument  may  still  be  applied  with  advantage.  Many  years 
ago  a boy  was  admitted  into  University  College  Hospital,  on  the  sixteenth  day 
after  having  been  struck  on  the  side  of  the  head  by  a large  nail,  which  pro- 
jected from  a door  that  fell  upon  him.  No  symptoms  of  any  kind  had  occuired 
until  the  eleventh  day  after  the  accident,  when  he  became  dull  and  lost  his 
appetite  ; on  the  sixteenth  day,  that  of  his  admission,  he 
had  suddenly  become  drowsy  and  delirious,  but  answered 
rationally  when  spoken  to,  and  complained  of  pain  in  the 
head.  The  pupils  were  dilated,  the  skin  hot,  and  the 
pulse  quick.  On  examination,  a small  round  aperture, 
from  which  some  fetid  pus  exuded,  was  discovered  on 
the  right  parietal  eminence.  On  introducing  a probe, 
which  the  hole  just  admitted,  some  rough  bone  could  be 
Fig.  320.— Trephined  circle  felt.  S.  Cooper  immediately  trephined  the  boy,  removing 
tm”ld  NatoirsiL.Fiac'  a circle  of  bone  including  the  small  aperture.  The  inner 
table  corresponding  to  this  was  found  splintered  to  some 
extent,  and  the  dura  mater  was  thickened  and  inflamed ; but  the  patient 
recovered  without  a bad  symptom. 

Linear  Cuts,  as  by  sabre  or  hatchet,  into  the  skull,  penetrating  the  outer 
table,  are  apt  to  splinter  the  inner  one,  in  the  same  way  as  occurs  in  a 
“ punctured  ” fracture,  to  which  they  bear  a close  analogy.  They  require  the 
same  preventive  trephining  that  is  needed  in  the  true  punctured  fracture, 
having  for  its  object  the  removal  of  splinters  and  spicula,  which  would  infal- 
libly produce  a fatal  meningitis  if  left. 

In  those  rare  cases  in  which  there  is  a Depressed  Fracture,  without 
symptoms  of  compression  or  even  a wound  of  the  scalp,  the  rule  of  prac- 
tice is  somewhat  unsettled,  as  to  whether  the  depressed  portion  of  bone  should 
be  left  where  it  is,  or  an  attempt  be  made  to  elevate  it.  Sir  A.  Cooper, 
Abernethy,  and  Dupuytren  advise  that,  if  it  do  not  give  rise  to  any  symptoms 
of  compression,  it  is  better  not  to  interfere  with  it ; and  there  are  several 
cases  on  record  of  patients  who  have  recovered  in  whom  this  course  was 
adopted,  the  depression  continuing  permanent.  That  nou-interfereuce  is  the 
proper  course  to  pursue  in  some  cases,  more  particularly  iu  children,  there  can 
bo  no  doubt.  I have  had  under  my  care  a child  in  whom,  iu  consequence  of 
a fall,  there  was  on  one  of  the  parietal  bones  a depression  as  large  as  a crown- 
piece,  its  edges  being  sharply  defined  : no  signs  of  compression  or  ol  inflam- 
mation of  the  brain  ensued,  and  it  was  consequently  left  without  interference, 
the  child  making  an  excellent  recovery,  and  continuing  well.  Indeed,  in 
children,  the  amount  of  injury  that  may  be  inflicted  on  the  brain,  not  only  by 
compression,  but  by  actual  laceration,  and  yet  be  followed  by  recovery,  is  very 

surprising.  . 

In  the  adult,  the  cerebral  substance  does  not  accommodate  itself  so  readily 
to  injuries,  and  here  the  line  of  practice  is  not  quite  so  definite.  But  even  in 
persons  of  mature  age,  under  certain  favourable  circumstances,  bone  may  be 
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depressed  and  continue  so  without  giving  rise  either  to  compression  of  the 
brain  or  to  inflammation  of  its  membranes.  I had  once  under  my  care  a case 
which  illustrated  this  point  forcibly.  The  patient,  a middle-aged  man,  fell  on 
his  head  into  an  area,  and  stripped  off  the  greater  part  of  the  scalp  from  the 
anterior  part  of  the  head  and  the  vertex  ; on  the  upper,  part  of  the  left  parietal 
bone  was  a starred  and  depressed  fracture  of  the  skull  as  large  as  a florin.  As 
the  depression  was  smooth,  not  more  than  a quarter  of  an  inch  in  depth,  and 
there  was  no  symptom  of  compression,  I drew  the  scalp  forwards  and  left  the 
bone  untouched,  the  patient  making  an  excellent  recovery,  without  any 
symptom  of  intracranial  mischief.  I am  acquainted  also  with  a gentleman 
upwards  of  fifty  years  of  age,  who  has  a depression  in  the  parietal  bone  as 
large  as  the  bowl  of  a table-spoon,  the  result  of  a fracture  by  a fall  from  a 
horse  when  a lad,  and  from  which  no  inconvenience  has  resulted.  I think, 

! however,  that  the  expectant  treatment  should  not  be  followed  too  implicitly, 
but  that  we  must  be  guided  by  the  circumstances  of  the  particular  case.  If 
the  depression  be  nearly  uniform,  of  inconsiderable  depth,  and  occupy  a large 
extent  of  skull,  which  is  depressed  in  a smooth  hollow  or  bowl-like  manner, 
and  more  especially  if  the  patient  be  young  and  the  scalp  unwounded,  it  may 
be  better  doubtless  to  follow  the  advice  of  Cooper,  Abernethy,  and  Dupuytren, 
and  to  wait  for  symptoms  of  compression  manifesting  themselves  before  we 
interfere.  If,  however,  the  scalp  be  wounded,  the  depression  sharp,  deep,  and 
comparatively  small  hi  extent,  we  may  reasonably  suspect  the  existence  of 
considerable  splintering  of  the  inner  table  ; and  here,  I think,  the  safer  plan 
would  be,  even  in  the  absence  of  all  symptoms  of  compression,  to  elevate  for 
the  same  reason  that  we  trephine  in  punctured  fracture — the  prevention  of 
inflammation  that  would  be  occasioned  by  the  irritation  of  the  splinters 
of  the  inner  table.  I would  not,  however,  venture  to  dogmatize  on  this  very 
important  and  difficult  point  of  practice.  The  opinions  of  the  most  expe- 
rienced Surgeons  are  at  variance  ; and  cases  may  readily  be  adduced  on  either 
side  in  support  of  conflicting  doctrines.  It  would  appear  that  military 
Suigeons  generally  are  in  favour  of  the  expectant  plan,  and  cases  may  be 
found  in  the  works  of  Guthrie  and  Ballingall  in  support  of  this  practice  ; 
and  it  is  a remarkable  circumstance  that,  in  many  of  those  instances  in  which 
recovery  resulted  in  cases  of  depressed  fracture  of  the  skull  which  were  not 
subjected  to  operative  interference,  the  patients  were  exposed  to  great  priva- 
' ^ous»  possibly  during  a hurried  retreat,  and  left  in  circumstances  apparently 
the  least  favourable  to  recovery.  So  far  as  my  own  experience  is  concerned, 
vlnch  is  necessarily  drawn  purely  from  civil  practice,  I can  say  that,  with  the 
exception  of  the  case  that  has  just  been  referred  to,  I do  not  recollect  ever 
Having  seen  a case  recover  in  which  a compound  depressed  fracture  of  the 
skull  occurring  m the  adult  had  been  left  without  operation  ; but  I have,  on 
X other  hand,  seen  several  instances  of  recovery  in  which  the  bone  had  been 
derated  and  fragments  removed. 

The.  sooner  elevation  is  done  the  better.  Danger  docs  not  arise  from  early 
delay-  The  Presence  of  depressed  and  spiculated  fragments 
in  •ini'j 111  °.  1(j ( uia  ma^er  must  speedily  induce  meningo-encephalitis,  and 
1 ! ^,S°  1 iey  become  bathed  in  decomposing  discharges.  I have  several 
UI1U  l11  Imaii|y  *n  8Ucb  circumstances  as  these  with  success,  and  have 
whirli  ii*  occas'on  k°  regret  doing  so.  Indeed,  there  is  no  class  of  cases  in 
vol 't  °Peia  10n  °*  trephining  is  attended  by  such  successful  results  as  in 
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those  of  depressed  and  comminuted  fracture.  Even  though  several  days  have 
elapsed  and  inflammation  has  set  in,  the  proper  treatment  will  be  to  remove 
the  depressed  and  splintered  bone,  and  thus  give  the  patient  his  only  chance— 
a slender  one,  it  is  true — of  recovery.  In  such  adverse  circumstances  the 
patient  may,  however,  he  saved.  A man  was  admitted  undoi  Liston  viih  a 
long  depressed  fracture  on  the  side  of  the  head,  produced  by  the  blow  of  a 
brickbat ; though  no  sign  of  compression  existed,  yet  symptoms  of  cerebral 
inflammation  were  speedily  set  up,  and  Liston  trephined  him  on  the  fourth 
day  after  the  accident  ; the  man,  who  was  perfectly  conscious,  walking  into  the 
operating  theatre.  A considerable  splintering  of  the  inner  table  was  found,  the 
fragments  of  which  were  removed.  The  dura  mater  having  been  punctured 
by  one  of  the  spicula  of  bone,  diffuse  suppuration  of  the  membranes  of  the  brain 
set  in,  and  the  patient  died  in  a few  days.  In  this  case,  howe\  er,  the  necessity 
for  early  trephining  was  clearly  indicated,  notwithstanding  the  absence  of  any 
symptom  of  compression. 

The  Ultimate  Results  of  Fracture  of  the  Skull  in  those  who  recover 
will  more  or  less  closely  resemble  the  conditions  given  at  p.  718,  as  the  conse- 
quences of  contusion  of  the  cranium  without  fracture.  Epilepsy  was  \en 
frequent  in  the  American  war  cases  ; so  also  partial  or  complete  loss  of  vision 
was  one  of  the  common  sequences  of  such  injuries.  When  deafness  occurred, 
it  was  generally  connected  with  impairment  of  other  special  senses,  and 
often  of  the  mental  faculties. 

When  a depressed  fracture  of  the  skull  is  complicated  with  a ±-racture 
or  other  Injury  of  the  Spinal  Column,  it  is  sometimes  difficult  to  know 
which  symptoms  are  due  to  the  one  accident,  and  which  to  the  or  ei. 
In  such  a case  as  this,  however,  we  should,  I think,  treat  the  depressed 
fracture  irrespectively  of  the  spinal  injury,  thus  giving  the  patient  a 
chance  of  recovery,  of  prolongation  of  hfe,  or,  at  least,  of  return  of  con- 
sciousness before  death.  A man  was  admitted  under  my  care  into  the 
Hospital,  with  depressed  fracture  of  the  left  parietal  bone,  and  injury  of  the 
cervical  spine,  the  precise  nature  of  which  could  not  be  accurately  determine  . 
He  was  in  a state  of  complete  coma  and  paralysis.  I trephine 
skull  and  elevated  the  depressed  portion  of  bone  ; he  recovered  his . con- 
sciousness  to  a great  degree,  but  died  in  a few  days  apparently  from jnjray 
to  the  spine.  On  examination  after  death,  we  found  a fracture  of  the  httli 

cervical  vertebra. 


INJURIES  OF  THE  CONTENTS  OF  THE  CRANIUM. 

Wounds  of  the  Brain  and  its  Membranes  are  frequent  in  injuries  o 
the  head,  and  are  among  the  most  important  complications  of  these  aceulcn  • 
The  extent  of  injury  inflicted  upon  the  cerebral  substance  has  wie  » 

from  slight  laceration  without  exposure,  to  denudation  of  the  brain,  dism  0 
tion,  and  escape  of  large  portions  of  its  substance.  . rri 

Causes. — Injury  to  the  brain  may  be  occasioned  m various  ua  ^ 
simplest  form  is,  perhaps,  that  which  is  frequently  met  ui  Ig.  le 

fracture  of  the  skull  and  sometimes  happens  without  fracture, 

the  laceration  of  the  cerebral  subst^  o^ 
in  most  cases  on  the  side  of  the  head  opposite  to  that  on 
applied,  usually  at  a point  exactly  opposite  to  that  struck ; much  less  treque 
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it  is  found  immediately  beneath  the  part  of  the  skull  which  received  the  blow. 
Laceration  of  the  brain  is  the  commonest  cause  of  death  in  simple  fracture  of 
the  skull,  the  fracture  itself  when  not  compound  being  no  more  dangerous 
than  a similar  injury  of  any  other  bone.  It  is  attended  by  extravasation  of 
blood  proportional  to  the  amount  of  injury  done  to  the  brain-tissue,  and  in 
severe  cases  this  is  sufficient  to  give  rise  to  symptoms  of  compression  which 
ii  completely  mask  any  special  signs  of  cerebral  laceration. 

The  regions  of  the  brain  most  commonly  injured  are  the  anterior  parts  of 
the  frontal  and  temporo-sphenoidal  lobes.  This  is  due  partly  to  the  irregu- 
: larity  of  the  surfaces  of  the  bones  against  which  these  lobes  lie,  but  much  more 

I to  the  fact  that  the  posterior  and  postero-lateral  parts  of  the  skull,  and  the 
vertex  are  the  most  exposed  to  injury  from  falls  and  blows.  Thus  when 
a person  slips  suddenly  up  in  frosty  weather  and  strikes  the  back  of  his  head 
on  the  pavement  there  may  be  no  external  sign  of  serious  injury,  nor  any 
fracture  of  the  skull  ; yet  laceration  of  the  anterior  portions  of  the  cerebral 

I hemispheres  frequently  occurs  at  the  point  exactly  opposite  to  that  struck. 

The  explanation  before  given  of  this  fact — that  the  chief  laceration  is 
opposite  the  point  struck — is  that  the  blow  starts  a wave  in  the  soft  cerebral 
substance  which  breaks  against  the  bone  on  the  other  side.  In  very  rare 
cases  it  is  possible  to  trace  the  course  of  this  wave  by  hemorrhages  in  the 
cerebral  substance  in  its  track.  Thus  not  long  ago  a case  occurred  in  Univer- 
sity College  Hospital  in  which  a man  received  a blow  from  a fall  on  the  left 
side  of  the  forehead.  He  lived  ten  days,  and  at  the  post-mortem  examination 
a bruise  was  found  of  the  brain  in  the  frontal  lobe  at  the  point  which  first 
received  the  violence,  and  exactly  opposite  this  on  the  right  occipital  lobe  was 
another  bruise  ; in  a straight  line  between  the  two  bruises  was  a haemorrhage 
into  the  right  optic  thalamus.  Very  sudden  and  violent  blows,  such  as  non- 
penetrating bullet-wounds,  usually  lacerate  the  brain  immediately  beneath 
the  part  of  the  skull  struck,  and  some  of  the  most  typical  cases  of  localized 
cortical  injuries  of  the  brain  are  consequently  to  be  found  in  the  records  of 
military  surgery. 

The  brain  and  its  membranes  are  often  lacerated  by  the  sharp  spicula  of  a 
depressed  fracture,  which  may  penetrate  to  a considerable  depth  in  its  substance. 
And,  lastly,  the  injury  may  be  occasioned  by  foreign  bodies,  such  as  bullets, 
r traversing  or  lodging  in  the  head ; by  sabre-  or  axe-wounds,  or  by  stubs  and 
| Punctures  through  the  thinner  portions  of  the  skull,  especially  the  orbital  plate 
of  the  frontal  bone.  In  this  way  a piece  of  stick,  tobacco-pipe,  the  point  of 
a knife,  or  a scissor-blade,  may  puncture  the  anterior  part  of  the  brain. 

The  Post-mortem  Appearances  of  laceration  of  the  brain  vary  with  the 
degree  of  injury  and  the  time  the  patient  survives  before  death  takes  place. 
In  a recent  case  every  stage  may  be  met  with,  from  a mere  superficial  bruise,' 
marked  by  a few  points  of  extravasated  blood  in  the  grey  matter,  which  still 
maintains  its  natural  form  and  consistence,  to  extensive  laceration  and  crush- 
mg,  m which  the  grey  matter,  and  a greater  or  less  amount  of  the  white  is 
reduced  to  a pulpy,  disintegrated  mass,  mixed  with  clots  of  blood.  In  the 
1 1 °„  bruising  there  is  no  extravasation  of  blood  in  the  neighbour- 

' 0 . ln.iuly  ; iu  severe  laceration  clots  are  found  superficially  adhering 
''  the  injured  part  of  the  brain,  and  extending  widely  both  in  the  sub- 
• Cino',c  8Pacc‘  a,1(l  the  cavity  ot  the  arachnoid,  sometimes  completed  cover- 
g one  hemisphere  with  a thick  layer  of  coagulum.  Occasionally  the  extra- 
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vasated  blood  may  have  forced  its  way  into  tho  substance  of  the  brain.,  and 
even  have  burst  into  the  lateral  ventricle  ; but  this  is  veiy  laic. 

If  the  patient  survive  beyond  the  third  day,  marked  inflammatory  changes 
may  be  found  at  the  injured  spot ; this  is  especially  the  case  in  lacerations  due 
to  penetrating  wounds  or  accompanying  compound  fractures  in  which  the 
dura-mater  is  torn.  In  these  cases  the  brain-substance  is  softer  than  natural 
at  the  injured  spot,  and  is  washed  away  readily  with  a stream  of  water.  At 
the  injured  part  are  the  remains  of  the  extravasated  blood  ; round  about  it 
the  brain  substance  is  redder  than  natural.  In  addition  to  the  local  mischief, 
the  whole  brain  usually  presents  the  appearances  before  mentioned,  as  indi- 
cating meningo -encephalitis ; the  pia-mater  is  gorged  with  blood,  and  nihl- 
trated  with  greenish,  puriform,  inflammatory  exudation,  starting  horn  the 
injured  spot  and  extending  more  or  less  widely  in  all  directions  ; there  is  a 
slight  excess  of  cerebrospinal  fluid  in  some  cases,  but  in  others  the  surface  is 
almost  dry,  and  the  convolutions  are  slightly  flattened  from  swelling  o tie 
brain ; the  grey  matter  is  everywhere  redder  than  natural,  the  red  points  seen 
in  sections  of  the  white  substance  are  too  numerous,  and  the  ventricles  o ten 
contain  an  excess  of  fluid.  Supposing  the  patient  to  have  escaped  the  imme- 
diate dangers  of  acute  local  inflammation  and  meningo-encephalitis,  it  is  still 
possible  that  death  may  occur  at  a later  period  from  softening  round  the 
injured  spot.  This  softening  is  a result  of  the  interference  with  the  cutula 
tion  from  the  injury  to  the  vessels  and  the  consequent  hemorrhage,  anc  o 
the  local  inflammation  following  the  injury.  As  the  effect  of  this the  W 
tissue  and  the  inflammatory  exudation  together  undergo  fatty  degeneration, 
formino-  a yellowish  pulpy  mass,  which  washes  away  readily  under  a stiea 
water,  the  condition  being  known  as  yellow  softening.  The  microscope  shows 
innumerable  fatty  granules  and  granular  cells,  with  sometimes  recognizable 
debris  of  the  nerve-fibres  of  the  white  matter.  It  is  possible  that  recovery 
may  take  place  even  after  softening  of  an  area  of  some  size,  t le  egenei  » . 

tissue  being  absorbed  and  a small  superficial  defect  left  m the  surface 

'“'teases  in  which  recovery  takes  place  without  these  unMt  ctogjs 
small  tough,  opaque  scar,  depressed  below  the  surface  s ><? “ .“^frit 
which  the  membranes  become  firmly  adherent.  In  the  centre  of  the  c«tm 
may  be  a darker  patch  containing  crystals  of  h^matoidm  mdrratmg^ 
haemorrhagic  origin.  If  much  blood  have  been  extravasated  into  the  cavity 
of  the  arachnoid,  it  occasionally  happens  that,  msteac  0 often 

absorbed,  it  becomes  decolourized  and  partly  organizcd  foi  „ k 

be  very  readily  determined.  , , • t cri.p  merely  those 

The  ordinary  symptoms  of  laceration  of  tie  r.  * M concussiou  of 

of  concussion  already  described  (p.  bC  )•  * ...  ^ ^ ^ g iu  which  the 

the  brain”  is  a clinical  expression  only,  and  probably  in  all  caa. 
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patient  rallies  slowly,  and  certainly  in  those  in  which  a return  of  co^cionsness 
fs  delayed  over  twelve  hours,  there  is  more  or  less  bruising  and  laceiation  o 
the  cerebral  substance.  If,  as  the  patient  rallies,  the °0 0r 
cussion  gradually  merge  into  those  of  compression  (p.  700),  ^xtbin  twdve  ox 
eighteen  hours,  we  maybe  sure  that  this  is  due  to  luemoirh age . wiUrm  the 
skull,  either  from  a laceration  of  the  brain  or  from  wound  oi  a menin  ca 
artery  or  a venous  sinus.  The  diagnosis  of  this  latter  condition  will  be 
referred  to  further  ou.  If  soon  after  the  injury  cerebral  irritation  (see  p.  < 00) 
sets  in  we  may  be  certain  that  laceration  of  the  brain  is  present.  Violent 
convulsions  occurring  within  twelve  hours  of  an  injury  to  the  head  are  almost 
invariably  due  to  haemorrhage  from  a laceration  of  the  brain,  either  teaimg 
down  the  brain  substauce  in  the  region  of  the  motor  centres  or  diffusing  itself 
widely  in  the  arachnoid  cavity.  Lastly,  impairment  of  function  in  any  part 
of  the  brain,  with  the  function  of  which  we  are  acquainted,  occurring  as  the 
direct  result  of  injury,  maybe  looked  upon  as  evidence  of  bruising  or  laceration 
of  that  part.  On  the  second  day  the  temperature  rises  to  about  100  F.  in  all 
cases  of  laceration  of  the  brain,  and  by  the  third  day  it  is  usually  101  I.  oi 
102°  F.,  even  when  the  air  is  excluded  from  the  injured  part. 

If  the  case  becomes  complicated  by  septic  meniugo-encephalitis,  the  symp- 
toms of  this  affection  (p.  703)  mask  all  those  winch  are  specially  indicative 
of  laceration.  If  the  patient  escape  this  danger  he  is  stiff  liable  to  local 
inflammation  round  the  injured  area.  Supposing  him  to  have  regained 
consciousness,  he  will  complain  of  fixed  headache  at  the  injured  spot.  This  is 
especially  marked  if  the  laceration  be  in  the  anterior  part  of  the  frontal  lobes. 
If  Hitzig  and  Ferrier’s  motor  area  be  affected,  the  commencement  of  local 
inflammation  is  frequently  marked  by  violent  convulsions  ; and  alarming  as  this 
symptom  is  both  to  the  Surgeon  and  the  friends  of  the  patient,  it  is  by  no 
means  to  be  looked  upon  as  a hopeless  one.  If  between  the  fits  the  patient 
regains  consciousness,  there  is  stiff  good  hope  of  his  recovery,  especially  if 
he  is  young  and  otherwise  healthy.  When  the  patient  recovers,  persistent 
localized  paralysis  or  permanent  loss  of  some  mental  faculty  may  be  taken  as 
conclusive  evidence  that  the  brain  has  been  more  or  less  severely  lacerated. 
Suppuration  round  a lacerated  area  is  indicated  by  gradual  increase  of  the 
disturbance  of  function — as  spreading  pai’alysis,  loss  of  consciousness,  and 
perhaps  convulsions — combined  with  the  symptoms  already  given  as  indicative 
of  the  formation  of  pus  within  the  skull  (p.  709),  comiug  on  some  four  or  five 
days,  or  even  some  weeks  after  the  accident  ; but  similar  symptoms  may  occa- 
sionally arise  from  inflammatory  or  yellow  softening  without  the  actual  forma- 
tion of  pus. 

These  being  the  general  symptoms  of  laceration  of  the  brain,  it  remains  to 
he  considered  how  they  may  be  varied  or  modified  by  the  nature  of  the  injury 
and  other  circumstances. 

The  Nature  of  Hie  Injury.  If  the  brain  be  injured  directly  by  some  sharp- 
pointed  or  cutting  instrument,  as  a sword  or  hatchet,  the  symptoms  of  con- 
cussion may  be  entirely  wanting  ; the  patient  may  not  suffer  from  even 
momentary  loss  of  consciousness.  The  same  may  occur  when  a blow  with 
some  angular  body  is  received  on  the  thin  portions  of  the  skull.  Thus  a young 
man  was  admitted  into  University  College  Hospital  suffering  from  an  injury 
to  the  brain  which  caused  aphasia  and  facial  paralysis,  received  in  a fall 
against  some  steps.  In  spite  of  the  severity  of  the  injury  he  did  not  lose  con- 
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sciousncss,  or,  if  lie  did,  it  was  certainly  for  less  than  one  minute.  In  punc- 
tured fractures  the  patient  frequently  walks  to  the  hospital  unconscious  of 
having  received  any  further  injury  than  a cut  head.  It  is  not  even  uncommon 
to  see  a patient  with  a wound  from  which  broken  down  fragments  of  brain 
substances  are  protruding,  and  who  is  yet  perfectly  conscious  and  has  suffered 
only  from  a few  minutes  of  insensibility.  On  the  other  hand,  when  the 
laceration  is  due  to  a more  diffused  blow  on  the  head,  in  those  cases  in  fact  in 
which  it  is  situated  on  the  opposite  side  to  that  struck,  concussion  is  almost 
always  more  or  less  distinctly  marked.  In  these  the  injury  is  more  diffused, 
and  seldom  at  first  capable  of  accurate  localization,  for  in  addition  to  the  local 
injury  the  whole  brain  has  been  shaken  and  concussed.  Under  such  circum- 
stances, it  is  not  surprising  that  the  return  of  consciousness  is  often  delayed 
for  days  or  even  weeks. 

The  Locality  of  the  Injury.  Until  comparatively  recently  we  had  no  means 
at  our  command  by  which  we  could  with  any  certainty  recognize  the  exact  part 
of  the  brain  which  was  bruised  or  lacerated  by  an  accident  unless  the  nature 
of  the  injury  was  such  as  to  leave  no  doubt  that  the  cerebral  substance  was 
wounded  directly  beneath  the  part  of  the  skull  to  which  the  violence  had  been 
applied.  It  was  known  that  injuries  to  one  side  of  the  brain  caused  paralysis 
of  the  opposite  side  of  the  body  and  face,  and  that  sometimes  the  paralyses 
affected  merely  a part  of  one  side,  and  were  very  temporary  in  their  character ; 
that  in  other  cases  extensive  injuries  of  the  brain  were  not  accompanied  by  any 
interference  -with  motor  power  ; but  there  was  no  accurate  knowledge  by  which 
the  seat  of  the  injury  could  even  approximately  be  determined  by  the  symptoms. 
The  earliest  definite  attempt  to  localize  an  injury  in  the  cerebral  hemi- 
spheres was  made  by  Broca,  who  pointed  out  in  1861  that  the  condition 
now  known  as  aphasia,  in  which  the  patient  loses  the  faculty  of  converting 
his  ideas  into  articulate  speech,  is  associated  almost  invariably  with  some 
definite  lesion  of  the  posterior  part  of  the  third  left  frontal  convolution  ; but 
it  is  to  the  experiments  of  Hitzig  in  1870  and  1871,  and  of  Perrier  in  1873 
and  the  following  years,  that  we  owe  the  full  establishment  of  the  doctrine  of 
the  localization  of  the  cerebral  functions.  The  observations  of  these  Physiolo- 
gists have  been  confirmed,  and  their  important  bearing  on  practical  medicine 
and  surgery  demonstrated  by  the  clinical  and  pathological  researches  of 
Charcot,  Lucas-Championiere,  Bergmann,  and  many  others.  As  the  result 
of  experimental  observations  upon  the  brains  of  dogs,  monkeys,  and  other 
animals,  it  has  been  demonstrated  that  the  cortical  matter  of  the  biain  in  t ie 
region  of  the  sulcus  of  Rolando  is  the  seat  of  various  centres  which  are 
connected,  in  some  way  at  present  not  fully  understood,  with  the  \ohuitary 
muscular  movements  of  the  body.  Hitzig  and  Perrier  showed  that  if  certain 
definite  points  in  this  area  are  stimulated  by  an  extremely  weak  I-anuiic 
current  definite  groups  of  muscles  on  the  opposite  side  of  the  body  arc  thrown 
into  action  ; when  the  strength  of  the  current  is  increased  the  resulting  move- 
ments are  no  longer  accurately  limited  but  extend  to  a whole  limb  or  e 
whole  side  of  the  body  ; a still  stronger  current  gives  rise  to  a general  epuep  i- 
form  convulsion  affecting  the  whole  body  and  accompanied  by  loss  o con- 
sciousness. Destruction  of  these  definite  areas  causes  paralysis  of  the  coiie- 
snondiim  group  of  muscles,  but  the  evidence  as  to  the  permanence  o i ■' 
paralysis  is  somewhat  conflicting.  1 1 seems  probable  that  it  is  more  permaiicn 
the  higher  than  the  lower  animals,  as  in  monkeys  Ferrier  succeeded  l 
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manently  paralysing  one  side  of  the  body  by  destruction  of  the  cortical  motor 

centres  on  the  opposite  side  of  the  brain.  _ _ „nnT7Aiinh'™B  in  Hip 

Clinical  observations  have  shown  that  injuries  o ie  . , , 

region  of  the  sulcus  of  Rolando  in  the  human  subject  are  accompanied  y 
symptoms  agreeing  in  every  respect  with  those  experimentally  J 

Hitzig  and  Farrier  in  animals.  These  symptoms  may  be  divided  into  prunaiy 
and  secondary,  according  as  they  are  immediately  induced  at  the  time  ox 
the  injury,  or  appear  later  on  as  the  result  of  inflammatory  mischief  around  the 
injured  part  of  the  cortex.  When,  as  the  result  of  either  primary  or  secondary 
mischief  a distinct  group  of  muscles  is  paralysed,  the  term  monoplegia  is 
applied  to  the  condition  ; when  a similar  group  is  thrown  into  spasm,  it  is 
spoken  of  as  monospasm.  Thus,  if  the  upper  limb  alone  is  affected  it  would 
be  described  as  brachial  monoplegia,  or  monospasm,  as  the  case  might  be.  It 
a patient  receive  a blow  upon  the  head,  and,  on  recovering  consciousness,  it  is 
found  that  a localized  paralysis  is  present,  we  conclude  that  there  exists  a 
laceration  of  some  severity  in  the  cortical  centre  corresponding  to  the  muscles 
implicated.  If  almost  immediately  after  the  injury  there  is  a distinct  spasm, 
affecting  a localized  group  of  muscles,  a monospasm,  we  conclude  that 
hfemorrhage  is  going  on  from  the  lacerated  brain  substance,  and  initating 
or  breaking  down  the  tissue  of  the  centre  corresponding  to  the  affected 
muscles ; if  the  monospasm  extends,  first  affecting  the  whole  side  of 
the  body  and  finally  both  sides,  so  that  the  attacks  assume  the  form  of 
true  epileptic  fits,  it  is  probable  that  the  extravasated  blood  is  extending 
over  the  surface  of  the  brain  and  irritating  more  or  less  widely  the 
whole  motor  area.  As  shown,  however,  by  the  experiments  before  mentioned, 
it  is  not  necessary  for  both  sides  of  the  brain  to  be  injured  in  order  to  produce 
a general  spasm  ; a violent  irritation  at  one  spot  only  is  sufficient.  Conse- 
quently it  is  possible  that  such  convulsions  might  be  caused  by  haemorrhage 
breaking  down  the  brain-tissue  in  a limited  area.  The  convulsions  in  these 
cases  usually  assume  a regular  course  ; the  fit  commences  by  twitching  of  that 
part  which,  in  the  intervals  of  the  fits,  is  most  clearly  paralysed ; thus, 
in  an  injury  in  which  the  centre  of  the  right  side  of  the  face  is  chiefly 
affected,  and  in  which  facial  paralysis  is  well  marked,  the  fit  commences  by 
twitching  of  the  right  side  of  the  face,  then  the  head  is  turned  forcibly  to  that 
side,  then  the  right  arm  enters  into  the  spasm,  then  the  right  leg,  after  which 
the  left  leg,  left  arm  and  left  side  of  face  are  affected  in  the  order  mentioned. 
During  the  spasm  the  muscles  of  respiration  become  fixed,  the  face  becomes 
livid,  and  the  patient  froths  at  the  mouth  as  in  a genuine  epileptic  fit.  The 
attacks  of  convulsions  often  occur  in  rapid  succession,  and  after  each  the 
paralysis  may  be  found  to  have  extended ; the  return  to  the  normal  state 
between  the  fits  may  become  less  and  less  perfect,  and  finally  coma  may  set  in. 
In  such  a case  if  coma  is  complete  within  twenty-four  hours  of  the  accident 
haemorrhage  from  a laceration  might, be  diagnosed  with  tolerable  safety,  and 
the  question  of  trephining  might  arise,  the  site  of  the  operation  being  deter- 
mined, not  by  the  situation  of  any  external  wound  or  bruise,  but  by  the  in- 
dications of  cortical  lesion  furnished  by  the  paralyses  and  spasms.  It  may 
happen,  however,  that  the  convulsions  may  not  come  on  till  the  third,  fourth, 
or  fifth  day.  They  are  then  in  some  cases  of  compound  fracture  due  to  septic 
meningitis  extending  over  the  motor  area.  In  cases  without  an  open  wound 
convulsions  at  this  period  are  due  to  inflammatory  hypermmia  extending 
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round  the  injured  spot.  In  favourable  cases  this  frequently  subsides,  and  the 
patient  recovers;  but  in  others  it  goes  on  to  serious  inflammatory  oedema  of 
the  brain-substance,  the  convulsions  increase  in  intensity  and  are  repeated  ■ 
more  frequently,  the  return  to  the  normal  state  between  the  fits  becomes 
less  and  less  perfect,  and  finally  coma  sets  in  and  death  occurs.  If  the 
laceration  be  situated  near,  but  not  in  the  motor  area,  there  may  be  no 
paralysis  till  after  the  convulsions,  and  the  paralysis  may  then  gradually 
extend  after  each  convulsion,  indicating  the  gradual  spread  of  the  inflammation 
into  the  region  of  the  motor  centres.  In  other  cases  again,  the  superficial 
motor  centre  may  be  affected  at  a much  later  period  by  the  formation  of  an 
abscess  in  the  substance  of  the  brain.  It  is  in  these  cases,  perhaps,  that  the 
study  of  the  localization  of  the  functions  of  the  cerebral  hemispheres  is  of  the 
greatest  importance,  enabling  the  Surgeon  to  determine  the  exact  seat  of  the 


secondary  lesion.  In  the  primary  lesion,  the  external  injury  of  the  scalp  or 
skull  will  often  suffice  to  lead  the  Surgeon  to  a correct  estimate  as  to  the  seat 
of  the  injury  to  the  brain ; but  in  secondary  or  consecutive  disease,  such 
guides  may  be  entirely  wanting. 

The  following  is  a short  summary  of  the  combined  results  ot  experimental, 
clinical,  and  pathological  observations  as  applied  to  the  human  brain. 

1.  Aphasia  is  dependent  on  a lesion  of  the  posterior  extremity  of  the  third 
or  inferior  frontal  convolution  of  the  left  side — Broca’s  convolution  (Fig.  «j-1» 

between  F3'  and  R").  . 

2.  Facial  Paralysis  depends  on  a lesion  of  the  lower  third  of  the  ascend- 
ing frontal  convolution  (F4),  and  the  contiguous  part  of  the  posterior  end  o 
the  second  frontal.  The  anterior  part  of  this  area  is  chiefly  concerned  in  the 
movements  of  the  upper  part  of  the  face.  The  posterior  part,  which  extends 
to  the  lower  third  of  the  ascending  parietal  convolution,  controls  the  nun  e- 
ments  of  the  lip  and  mouth.  The  fact  that  these  centres  are  close  to  Broca  s 
convolution,  explains  the  frequent  combination  of  facial  palsy  and  aphasia. 
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8 Paralysis  of  the  Upper  Limb  or  brachial  monoplegia  indicates  an 
affection  of  the  middle  portion  of  the  ascending  frontal  convolution  and  the 
contiguous  part  of  the  ascending  parietal  on  the  other  side  of  the  hulcus  0 
Rolando  (about  the  spot  marked  R').  This  centre  being  immediately  above 
those  for  the  face,  it  is  common  to  meet  with  a combination  of  facial  palsy 
and  paralysis  of  the  arm. 

4.  Paralysis  of  the  Lower  Limb  indicates  a lesion  of  the  upper  extremity 
of  the  ascending  parietal  convolution,  and  of  the  posterior  parietal  lobule  lying 
behind  it,  and  reaching  to  the  margin  of  the  longitudinal  fissure  (P2). 

The  foregoing  localizations  are  agreed  upon  by  almost  all  observers  ; but 
about  some0  others,  there  is  a difference  of  opinion.  Ferrier  states,  that  in 
front  of  the  centres  for  the  upper  limb,  in  the  superior  frontal  and  part  of  the 
middle  convolutions,  reaching  to  near  the  longitudinal  fissure  of  the  brain  is  a 


Fig.  322. — The  Relation  of  the  Convolutions  to  the  Bones  and  Surface  of  the  Skull.  R.  Fissure  of 
Rolando  ; P«.  Ascending  Parietal ; Fa.  Ascending  Frontal  Convolution  ; F 3.  Broca’s  Convolution.  (From 
H IiUcas-Chainpionifere.) 


i centre  which  controls  lateral  movements  of  the  head  and  eyes  and  dilatation  of 
the  pupil,  the  oculo-motor  centre.  He  states  also  that  there  is  a centre  for 
vision  along  the  lower  part  of  the  parietal  lobe,  and  one  for  hearing  in  the 
first  or  superior  temporo-sphenoidal. 

The  above  facts  may  be  made  more  clear  by  a few  typical  cases. 

In  1881,  a young  man,  age  20,  was  admitted  into  University  College 
Hospital  on  the  second  day  after  he  had  received  a rather  violent  blow  on  the 
left  temple  in  a fall  from  some  steps.  On  manipulating  his  head,  a sensation 
was  felt  as  if  a small  round  piece  of  the  thin  part  of  the  bone  in  that  region 
had  been  broken  loose ; it  was  not  depressed,  and  as  further  manipulation 
seemed  dangerous,  pressure  was  not  repeated  on  it.  He  was  not  stunned  by 
the  accident,  or  at  most  for  a few  seconds  only,  but  immediately  lost  the 
power  of  speech  ; he  could  understand  what  was  said  to  him,  but  could  say 
yes,  and  “no,”  and  nothing  more.  On  the  third  day  there  was  distinct 
paralysis  of  the  lower  facial  muscles  on  the  right  side  ; on  the  fifth  day,  a 
clonic  spasm  commenced  in  the  lower  facial  muscles,  and  gradually  extended 
to  the  upper,  and  he  lost  consciousness.  This  lasted  nearly  half  an  hour, 
when  he  recovered,  and  was  leeched  over  the  injured  spot,  after  which  he  fell 
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into  a sound  sleep,  and  from  that  time  rapidly  improved,  being  practically 
well  by  the  fifteenth  day. 

A gentleman,  a.ge  39,  w&s  thrown  from  his  horse,  sti  iking  his  head  violently  j 
on  the  around.’  He  was  taken  up  insensible,  and  was  found  to  have  a con- 
siderable extravasation  in  the  right  occipital  region  ; there  were  no  signs  of  frac- 
ture. He  soon  regained  partial  consciousness  ; he  was  quite  unable  to  speak, 
and  did  not  seem  to  recognize  anyone,  but  from  the  first  he  got  out  of  bed  to 
make  water,  and  showed  signs  of  discomfort  when  he  wanted  to  use  the  bed- 
pan. On  the  second  day,  he  was  restless  and  his  mental  condition  the  same. 
On  the  fifth  day,  he  could  give  the  right  or  left  hand  when  asked,  though  his 
mind  was  very  far  from  clear  ; his  speech  was,  however,  evidently  worse  than  the 
state  of  his  mind  could  account  for ; he  used  only  a few  words,  repeating 
them  frequently  ; there  was  no  paralysis.  On  the  sixth  day,  he  had  violent 
convulsions,  commencing  with  twitching  of  the  right  side  of  face,  followed  by 
turning  of  the  head  to  the  right,  a rigid  spasm  of  the  right  arm,  then  of  the 
lea  . the  spasm  then  became  clonic  and  affected  the  left  leg  and  arm,  and  finally 
the  left  side  of  the  face.  Between  10.30  a.m.  and  2.80  p.m.,  he  had  twenty- 
one  convulsions  ; his  head  was  shaved,  and  he  was  leeched  and  the  convul- 
sions ceased.  The  following  day  it  was  noticed  that  the  light  side  of  the  face 
was  paralysed.  From  this  time  his  recovery  was  slow,  but  uninterrupted.  It 
was  many  months  before  he  regained  the  full  use  of  words,  and  dining  a 
time  he  was  haunted  by  an  idea  which  he  could  not  explain.  Six  months  after, 
he  had  a violent  epileptiform  fit,  preceded  by  aphasia,  lasting  some  minutes 
but  he  recovered  without  any  evil  consequences  ; he  was  suffering  at  the  tin  e 
from  dyspepsia  and  constipation.  On  the  first  anniversary  of  his  accident, 
he  had  a similar  fit,  from  which  time  till  the  present  he  has  remained  weli^ 
In  the  surgical  history  of  the  American  war  is  recorded  the  case  of  am 
who  received  a bullet-wound  grazing  the  skull  from  t e ^ fc 

frontal  region  to  the  vertex.  The  right  arm  was  immediately  P^lysed,  at 
first  only  partially,  but  gradually  the  whole  limb  became  Arne 

months  after  the  wound  he  was,  however,  well  enough  to  be  let  ; 

Guthrie  records  a case  of  a soldier,  aged  40,  who  was  wounded  at  B ata  oo 
by  a bullet,  which  passed  across  his  head  close  to  the  vertex,  ^ 
depressing  both  parietal  bones.  He  was  stunned  by  the  blow  aud  ^e 
recovered  found  he  had  lost  power  in  both  legs.  He  was  trephined  ten  day 
after  the  battle  and  made  a good  recovery,  ultimately  regaining  muc  i p 

SScases  sufficiently  illustrate  the  chief  clinical  features  of ^injuries  affect 
fro-  the  motor  region  of  the  cortex  of  the  hemispheics.  11  ea  .g 

motor  region  is  an  area  the  functions  of  which  are  not  ye  a®cel 
well  known  that  large  portions  of  the  anterior  parts  of  the  frontal  lo  J 
be  lost  without  the  patient  showing  any  appreciable  change  either  menu  J 
nhvsicallv  • of  the  occipital  region  even  less  than  this  is  kno\\n.  _ 

As  these  cases  may  require  the  use  of  the  trephine,  it  is  o gica  imp 
that  we  should  be  able  clearly  to  answer  the  question  whether  th 
dependent  on  central  or  cortical  lesion.  If  due  to  compression  of  a central 
tSon  it  is  obvious  thus  the  trephine  would  be  useless  lu  to  ^ 
narilvsis  will  probably  have  been  immediate,  its  completeness  ^ 

Sea,  aTtho  whole  of  one  side  of  the  body  at  least  w,U  m all  probabd.t, 

suffer. 
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In  cortical  lesions,  in  which  the  trephine  may  sometimes  be  advantageously 
applied,  the  paralysis,  although  it  may  be  present  immediately  after  the 
accident,  often  does  not  appear  for  some  time  ; it  is  less  complete  and  less 
extensive,  sometimes  affecting  single  groups  of  muscles. 

The  Age  of  the  Patient  exerts  some  influence  on  the  symptoms  and  course  of 
a case  of  laceration  of  the  brain.  Children,  especially,  have  been  known  to  bear 
extensive  injuries  of  the  brain,  and  even  the  loss  of  a considerable  quantity  of 
cerebral  matter,  without  any  very  serious  effects,  either  immediate  or  remote  ; 
and  it  is  by  no  means  uncommon  to  see  them  live  several  days  with  an  extent 

I of  injury  to  the  brain  which  would  rapidly  have  proved  fatal  to  an  adult. 
Indeed  it  may  be  stated  generally,  that  the  younger  the  patient,  the  greater  the 
chance  of  recovery.  So,  also,  the  prognosis  may  be  considered  more  favourable 
in  men  of  the  labouring  class,  whose  minds  are  but  little  exercised,  than  in 
persons  of  more  cultivated  intellect. 

Foreign  bodies  even  of  large  size  and  considerable  weight  have  been  lodged 
for  a considerable  time  within  the  skull,  in  contact  with  the  brain,  without 
occasioning  death.  Thus  Hennen  states  that  he  has  seen  five  cases  in  which 
bullets  were  lodged  within  the  skull,  that  did  not  prove  immediately  fatal. 
Cunningham  relates  the  case  of  a boy  who  lived  for  twenty-four  days  with  the 
breech  of  a pistol,  weighing  nine  drachms,  lying  on  the  tentorium,  and  resting 
against  the  occipital  bone.  O’Callaghan  has  recorded  the  remarkable  case 
of  an  officer  who  lived  about  seven  years  with  the  breech  of  a fowling- 
piece,  weighing  three  ounces,  lodged  in  the  forehead ; the  right  hemisphere 
of  the  brain  resting  on  the  flat  part,  from  which  it  was  separated  only  by  false 
membrane.  Guthrie  records  two  cases  in  which,  although  a ball  had  lodged  in 
the  brain,  the  patients  apparently  recovered.  Both,  however,  died  suddenly 
when  drunk  within  a year  after  having  received  the  wound.  In  one  who  lived 
almost  exactly  a year,  the  bullet  was  found  in  a sort  of  cyst  lying  in  the 
corpus  callosum  ; in  the  other,  who  lived  only  a few  months,  it  was  lodged 
deeply  in  a cyst  in  the  posterior  lobe  of  the  brain. 

The  Diagnosis  of  Cerebral  Laceration  varies  much  in  difficulty,  for,  as 
before  stated,  the  special  symptoms  indicative  of  laceration  may  be  masked  by 
those  of  compression  or  septic  meningo-encephalitis.  A careful  consideration 
of  the  history  and  all  the  features  of  the  case  will,  however,  usually  enable  the 
Surgeon  to  come  to  a conclusion  as  to  the  presence  of  laceration  ; long-con- 
tinued insensibility  without  coma,  convulsions,  irregular  and  localized  paralysis 
and  spasms,  are  amongst  the  most  important  signs.  Cerebral  irritation  may  be 
ooked  upon  as  always  indicating  laceration.  Some  confusion  may  occasion- 
a y aiise  from  the  fact  that  the  paralysis  or  convulsions  resulting  from  a 
cere  ral  lesion  are  always  manifested  on  the  side  of  the  body  opposite  to  that 
on  'which  the  injury  to  the  brain  exists  ; but  not  necessarily  opposite  to  that 
on  which  the  blow  has  been  inflicted  on  the  head  ; for  the  injury  to  the  brain 
may  ,y  counter-stroke,  be  in  that  cerebral  hemisphere  which  is  opposite  to 
• e,SI  ? ^he  ^cad  that  has  been  struck.  Thus,  if  a person  struck  on  the 
& si  e ot  the  head  sustain  a rupture  of  the  middle  meningeal  artery,  and 
m\e  extravasation  of  blood  on  the  right  hemisphere  of  the  brain,  he  may  have 
emipicgia  on  the  left  side,  and  vice  versa.  But,  if  the  blow  that  is  inflicted 
of  'i  S'fG  ve  r'se  extravasation  by  counter-stroke  on  the  left  side 

struck  'yl  ’•  - ^ 10  ParaI7sls  would  develop  itself  on  the  side  that  had  been 
c • > o i is  with  convulsive  movements  ; they  will  occur  in  the  arms  and 
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lc*8,  on  the  side  opposite  to  that  on  which  the  brain  has  been  injured,  whether 
that  injury  be  on  the  side  struck  from  direct  violence,  or  on  the  opposite  side 
from  counter-stroke.  In  this  way  the  hemiplegia  may  occur  on  one  side,  and 
the  convulsions  on  the  other.  A man  was  struck  a violent  blow  on  the  right 
temple  He  was  seized  with  hemiplegia  and  facial  paralysis  on  the  Jef  si  e, 
and1  with  convulsive  movements  of  the  right  side  of  the  face  the  right  aim, 
and  leg  He  died  a few  days  after  the  injury.  On  examination,  we  found  a 
fi  urn  of  the  right  parietal  bone,  laceration  of  the  middle  meningeal  artery, 
"ge  clot  pressing  on  the  rigM  side  of  the  team  , : hence he* 

on  the  left  side  of  the  body.  There  eras  laceration  0 ‘1 e J ' S/j  de  of  he 
brain  on  the  left  side:  hence  the  convulsive  movements  of  the  rvjhl  side 

faCh,e°Prognos!s  in  wounds  of  the  brain  varies  greatly  according  to  the  part 
that  is  injured,  the  nature  of  the  injury,  and  the  age  of  the 

rsTa* 

K6  1^“  *£  " 

of  any  paralysis  that  may  be  pitsen  , anc  1 ^ ^hen  the  symptoms 

» desperate’ is  ”ot  q“to 

^Treatment. — In  the  treatment  of  injuries  of 

Ct^tientrand  apply- 

ing  an  antiseptic  dressing  when  there  is  a w ou  removed, 

“if  any  foreign  body  be  lodged  m the  Hrit  o co^  ^ or 

if  possible.  This  may  be  done  it  it  If  int0  the  subst,mc9  of  the 

fixed  in  the  bone  ; but  if  it  have  penctn  1 J bc  periiaps  more  dan- 

hrain,  and  have  gone  completely  out  of  reach,  J ia  any  other  way 

gerous  to  trephine  the  skull  on  the  chance  o y ^ °Bu]\ets  sfi0lfid  always  be 
to  go  in  search  of  it,  than  to  leai . c 1 military  Surgeons  are  agreed, 

extracted  if  they  can  be  found  On  this  ^ Jhc  opposite  side  witli- 

If  they  enter  the  skull,  and  strike  again  « • ^ Larrey  and  Bell,  it  is 

out  escaping,  should  they  be  song  1 o • hcad  opposite  the  point  of 

true,  have  extracted  the  ball  on  the  side  of  ca,c  of  suicide  to  which  I was 

— was  uninjured.  I - ~ 
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on  this  and  removed  the  fragments  of  bone,  expecting  to  find  the  ball  beneath 
them  ; but  in  this  I was  disappointed,  and  after  death  the  bullet  was  found 
lying  in  the  base  of  the  skull,  whither  it  had  rolled.  All  operations  performed 
in  such  cases  should  be  carried  out  with  strict  antiseptic  precautions. 

In  cases  of  laceration  of  the  brain  without  open  wound  nothing  is  required 
at  first  beyond  keeping  the  bowels  open,  applying  cold  to  the  head,  and  perfect 
quiet.  Should  there,  however,  be  early  convulsions  or  paralyses  sufficiently 
definite  to  indicate  the  seat  of  the  lesion,  followed  rapidly  by  coma  threatening 
death,  and  evidently  due,  from  its  early  occurrence,  to  haemorrhage  from  a 
laceration,  the  question  of  trephining  over  the  point  of  injury  to  the  brain  may 
arise.  So  far  such  treatment  has  not  been  sufficiently  successful  to  encourage 
Surgeons  to  adopt  it,  but  we  have  yet  to  learn  what  may  be  hoped  from  the 
operation  performed  with  antiseptic  precautions,  and  guided  by  our  increased 
knowledge  in  localization  of  the  injury. 

Alien  the  convulsions  and  paralyses  occur  at  a later  period,  and  are 
sufficiently  defined  to  enable  the  Surgeon  to  localize  the  seat  of  the  injury, 
the  head  should  be  shaved,  and  leeches  applied  over  the  seat  of  the  lacera- 
tion, and  after  this  an  ice-cap.  If  the  pulse  be  full  and  hard,  and  the 
patient  young,  blood  may  be  taken  also  from  the  arm.  The  bowels  should 
be  freely  acted  on  by  some  brisk  purgative.  Bromide  of  potassium  may 
possibly  be  of  use.  As  the  result  of  these  measures,  the  symptoms  in  many 
cases  speedily  subside.  Should  the  convulsions  become  more  violent  and 
general,  the  paralysis  more  extensive,  and  the  state  of  insensibility  deeper,  the 
question  of  treatment  becomes  more  anxious.  The  extension  of  the  mischief 
is  probably  due  to  inflammation  extending  around  the  laceration  ; and  this 
being  the  case,  can  any  good  result  be  hoped  for  by  trephining  over  the 
lacerated  spot,  guided  by  the  theory  of  localization  of  the  functions  of  the 
hemispheres  ? It  is  possible  that  tension  might  thus  be  relieved,  and  serum 
or  clot  allowed  to  escape,  but  the  result  would  be  very  doubtful.  At  any 
rate  the  operation  could  be  justifiable  only  when  the  case  was  otherwise 
hopeless. 

The  operation  is,  however,  much  more  hopeful,  and  certainly  should  never 
be  neglected,  when  symptoms  of  intra-cranial  suppuration  supervene  with 
localized  paralysis  sufficiently  defined  to  indicate  the  part  of  the  cortex 
affected. 

The  guide  to  the  application  of  the  trephine  in  these  cases  is  the  line  of  the 
Sulcus  of  Rolando  (Fig.  323)  on  the  side  opposite  to  that  in  which  the  paralysis 
exists,  the  exact  spot  in  this  line  being  determined  by  the  seat  of  the  paralysis. 

Ucas-Championiere  lays  down  the  following  rules  for  the  application  of  the 
trephine. 


1.  When  there  is  general  hemiplegia,  the  crown  of  the  trephine  should  be 
applied  across  the  middle  of  the  line  of  the  Sulcus  of  Rolando. 

2.  When  the  arm  and  leg  are  paralysed,  the  trephine  should  be  applied  to 
the  upper  part  of  that  line,  but  not  at  its  very  summit. 

8.  In  paralysis  of  the  upper  limb  only,  the  trephine  should  be  applied  a little 
n advance  of  the  middle-third  of  the  line. 

front  of  t8™{ineapliaSia  lb  mUSt  be  applied  lower  clown>  helow  and  a little  in 

Vf^',JVheu ’fth  kn,rer  extremities  are  paralysed,  the  top  of  the  line  and  the 
veicex  must  be  trephined. 
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(5.  When  the  upper  and  lower  extremities  arc  paralysed,  the  middle  and 
upper  part  of  the  line  should  be  trephined. 

7.  Paralysis  of  one  upper  extremity  with  facial  paralysis  requires  trephining  ' 
in  front  of  the  line  at  its  lower  third. 

8.  Paralysis  of  one  upper  extremity  with  aphasia  requires  the  trephine  to  be 
applied  below  and  in  front  of  the  line. 


Fig.  323. Guides  for  finding  the  thin  Line  of  the  Fissure  of  Rolando.  (Lucas-Champiom&re.) 


9.  In  facial  paralysis  and  aphasia  the  trephine  must  be  applied  in  fiont  of 
the  line  and  below  its  level. 

In  all  cases  a large  trephine  should  be  used,  and  if  necessary  it  may  be 

applied  in  more  than  one  place.  _ ^ B 

Various  rules  are  given  for  finding  the  line  of  the  Sulcus  of  Pula  . 


. ,•  i \ fnr  ilii>  rpntrc  of  the  lower  limb  : B>  for  the 

»'V,  Situation  ot  U,oo.'»  Convolution. 


oas-Championiere  gives  the  following  : a pt  "t  ■ ■ 1 corresponds 

iction  of  the  coronal  and  sagitta  sutures  in _the  uuddle  hue  ^ 
upper  end  Pig.  323.  R)  1 to  find  the  lower  eutl  (Fig-  8-8.  K ), 
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directly  backwards  from  the  external  angular  process  of  the  frontal  bone  for 
7 centimeters  (Fig.  323,  EOP-A) ; from  the  posterior  extremity  of  this,  draw 
a vertical  line  3 centimeters  in  length  (Fig.  323,  AK'),  the  upper  end  of  this 
corresponds  to  the  termination  of  the  Sulcus  of  Rolando. 

Thane  gives  the  following  : “The  upper  end  of  the  Sulcus  of  Rolando  is 
placed  about  half  an  inch  behind  a point  mid-way  between  the  root  of  the  nose 
and  the  external  occipital  protuberance  ; its  lower  end  is  close  to  the  posterior 
limb,  and  about  an  inch  behind  the  bifurcation  of  the  fissure  of  Sylvius.  The 
bifurcation  of  the  fissure  of  Sylvius  corresponds  to  a point  one  inch  and  a 
quarter  behind  and  a quarter  of  an  inch  above  the  level  of  the  external 
angular  process  of  the  frontal  bone.” 

Saccharine  Diabetes  is  an  occasional  consequence  of  injuries  of  the  brain. 
A man  43  years  of  age  was  admitted  into  Hospital  under  my  care  with  para- 
lysis, the  result  of  a fall  on  the  back  of  his  head.  On  examining  his  urine,  it 
was  found  to  contain  sugar  in  very  large  quantity.  Previously  to  the  accident, 
he  had  been  perfectly  well  and  robust ; and,  as  the  paralytic  symptoms  disap- 
peared, the  diabetic  sugar  gradually  lessened  in  quantity,  until  it  ceased 
entirely  to  be  formed,  and  this  notwithstanding  the  continued  use  of  saccharine 
and  amylaceous  matter  in  the  food.  Claude  Bernard  has  recorded  some  similar 
instances  in  illustration  of  the  interesting  physiological  fact  pointed  out  by 
him,  that  in  rabbits  wounds  or  irritation  of  the  central  portion  of  the  medulla 
oblongata,  between  the  origins  of  the  vagus  and  the  auditory  nerves  in  the 
floor  of  the  fourth  ventricle  of  the  brain,  occasion  saccharine  diabetes,  and 
that  in  the  dog  artificial  traumatic  diabetes  may  be  induced  by  fracture  of  the 
skull  and  injury  of  the  brain. 

In  patients  already  suffering  from  diabetes,  a blow  on  the  head  is  frequently 
followed  by  fatal  aggravation  of  the  complaint. 

The  Cerebral  Nerves  are  occasionally  injured  at  their  roots,  or  torn  across 
and  detached  from  their  connexion  with  the  brain,  in  injuries  of  the  head. 
These  nerves  may  be  wounded  by  the  same  violence  that  injures  the  brain,  as 
when  a bullet  traverses  the  head  ; or  they  may  be  detached  from  their  con- 
nexion with  the  brain  in  laceration  of  the  cerebral  pulp  ; or,  lastly,  they  may 
e tom  across  in  fracture  of  the  base  of  the  skull,  by  the  fissure  extending 
across  the  foramen  through  which  the  nerve  passes. 

From  these  causes,  or  from  extravasation  of  blood  into  its  sheath,  blindness 
may  result  from  injury  to  the  optic  nerve  at  any  part  of  its  course;  ptosis 
and  strabismus  in  different  directions,  according  as  the  third,  the  fourth  or 
the  sixth  nerve  has  been  injured.  But  the  nerve  that  most  commonly  suffers 
is  the  seventh,  which,  either  in  its  facial  or  in  its  auditory  portion  or  both  is 
not  uncommonly  tom  across  in  fractures  of  the  petrous  portion  of  the  temporal 
hone,  producing  either  paralysis  of  the  face  or  deafness.  Injury  to  the  eighth 
X!!  uf  common,  or  rather  it  is  not  common  for  patients  long  to  survive 

with  nilnh  ridenCCu°f  thc  leS10n;  1 have’ ll0wever’  seen  repeated  vomiting, 

aiuvIrrS  ; T1  a SeUSe  °f  sllffocatiou  continuing  for  months  after 

iSon  ! T17  ° ,he  °ngmS  °f  the  Plleum°-gastric.  In  other  cases,  from 

:i  fci  T . ?CCGSS017’  SpaSm  of  the  trapezius  and  sterno-mastoid 
muscles,  simulating  tetanus,  may  set  in. 

^--1-  Puxgu.s  Cerebri.  In  those  cases  in  which  a laceration  of  the 

ally  found  e!'COrrniCates  with  a fracture  of  the  skull,  it  is  occasion- 

y found,  more  particularly  in  children,  that  a dark  brown  or  bloody  fungus- 
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looking  mass  of  cerebral  matter  protrudes  from  the  wound.  Ihe  pciiod  alter 
the  receipt  of  an  injury  at  which  this  protrusion  takes  place,  varies  from  a few 
clays— eight  or  ten— to  several  weeks.  It  has  been  remarked  by  Guthrie,  and 
the  observation  has  been  fully  confirmed,  that  hernia  cerebri  is  more  likely  to 
take  place  through  small  than  large  apertures  in  the  cranial  bones. 

The  protrusion  is  always  the  result  of  abnormal  intra-cranial  pressure,  from 
inflammatory  swelling  of  the  brain-substance  round  the  injured  spot,  or  occa- 
sionally from  the  formation  of  an  abscess  in  the  hemisphere.  As  the  protrusion 
increases  in  size,  it  becomes  partially  strangulated  by  the  narrow  opening 
through  which  it  passes,  and  its  size  becomes  increased  by  oedema,  and  by 
haemorrhage  and  effusion  into  its  substance.  Thus  the  tumour  increases  rather 


Fig.  325. Hernia  Cerebri  following  Compound  Comminuted  Fracture  of  Right  Parietal  Bone. 


rapidly,  pulsates  synchronously  with  the  brain,  and  may  shortly  attain  the  sir 
„/ a hen’s  egg,  or  become  even  larger  (Fig.  325).  In  * 


size 

7XKZ  ssrart  its  .* 

structure  it  varies.  In  some  instances  it  is  composed  chiefly  of 
blood;  but  the  true  fungus  cerebri  is  composed  of  softened  snd  d mtt 
grated  cerebral  matter,  infiltrated  with  inflammatory  exudation  and  W 
Softening  of  the  brain,  with  red  discoloration  extends  for  some 
under  the  base  of  the  tumour.  The  mental  condition  of  the  patrols  m 
many  cases  not  much  disturbed  at  first,  there  being  merely  some  degree of 
cerebral  irritation.  Speedily,  however,  stupor  comes  on,  and  death  u>  in - 
cases  eventually  occurs  from  encephalitis,  ending  m coma,  consequent  o 

inflammatory  effusions  that  take  place  within  the  skull.  . , 

Although  the  prognosis  in  fungus  cerebri  is  extremely  bad,  it  is n 1 1 1 ■ 

In  the  American  war  seven  cases  of  recovery  are  recorded.  Iu  Hie  its 
of  1859,  Demme  saw  five  recoveries  out  of  tweuty-one  cases. 

Treatment.-Preveutive  treatment  is  of  the  greatest  importance,  fo if  be 

complication  be  once  established,  its  cun lis  very  prc- 

scptic  treatment  of  the  wound  by  some  eftcicnt  method  is  o y 1 
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rontive  means  at  our  command  ; if  by  this  we  succeed  in  warding  off  spreading 
inflammation  in  the  brain-substance  round  the  laceration,  there  will  lie  no 
tendency  to  hernia  cerebri.  Should  the  fungus  form,  the  treatment  is  extremely 
unsatisfactory.  If  the  tumour  be  shaved  off,  as  is  usually  recommended,  it 
generally  sprouts  again  until  the  patient  is  destroyed  by  irritation  and  coma 
conjoined.  In  some  fortunate  cases,  however,  the  removal  of  the  tumour  is 
not  followed  by  its  reproduction.  All  that  can  be  done  is  to  slice  off  the 
growth  on  a level  with  the  brain  ; to  apply  a pledget  of  dry  lint,  and  a 
compress  and  bandage  over  the  part,  thus  allowing  it  to  granulate  and  the 
wound  to  cicatrize. 

Extravasation-  of  Blood  within  the  Skull  commonly  occurs  in  all 
injuries  of  the  head  accompanied  by  laceration  of  the  brain,  and  in  many 
of  those  in  which  the  skull  is  fractured  without  that  organ  being  injured. 
Indeed,  when  we  reflect  on  the  great  vascularity  of  the  parts  withinthe  skull, 
the  large  sinuses,  the  numerous  arteries  that  ramify  both  within  the  bones  and 
at  the  base  of  the  brain,  and  the  close  vascular  network  extended  over  the 
surface  of  this  organ,  we  can  easily  understand  that  extravasation  of  blood 
is  one  of  the  most  frequent  complications  of  these  injuries  and  a common 

cause  of  death,  when  they  terminate  fatally  at  an  early  period  after  their 
occurrence. 


Causes.— Intracranial  extravasation  of  blood  may  take  place  either  with  or 
without  fracture  of  the  skull.  When  it  is  the  result  of  fracture,  it  is  in  conse- 
.quence  ot  tlie  fissuve  tearing  across  one  of  the  meningeal  arteries  distributed 
on  the  inside  of  the  skull,  or  of  a fragment  of  bone  wounding  a sinus  or  the 
vascular  network  oil  the  surface  of  the  brain  ; or  it  may  proceed  from  lacera- 
tion of  this  organ  breaking  down  its  capillary  structure.  In  other  cases,  as 
m gunshot-wounds,  the  haemorrhage  may  be  a consequence  of  wound  of  the 
vessels  by  the  bullet  or  other  foreign  body ; but  it  may  be  the  result  also 
ot  apparently  tnflmg  injuries  of  the  head  without  wound  of  scalp,  or  fracture 
ot  skull,  from  the  rupture  by  concussion  of  one  of  the  meningeal  arteries 
Situations.— The  extravasation  may  occur  in  four  situations  : 1.  Between 
ie  c ura  mate)’  and  the  skull,  ivhere  it  is  most  commonly  met  with  • 9 Within 
the  cavity  of  the  arachnoid  ; 3.  Upon  the  surface  of  the  brain  ; or,  4.'  Within 
s substance  and  its  ventricles.  It  is  usually  most  considerable  when  poured 
out  upon  the  dura  mater,  or  within  the  cavity  of  the  arachnoid  at  the  base  of 

or  vh  hi1''-!1  1 ? Sma  ? U^antity  immediately  on  the  surface  of  that  organ 

the  rS  of  vfr?  ii  ft  Ver’  Seld0m  found  iu  the  situation  as 
of ' lolence’  mfch°ut  being  met  with  more  superficially.  The  quantitv 

n re  1?7  01™“S  > •»*.  ^ in  such  ^ 

quantity,  it  pioceeds  usually  from  rupture  of  the  meningeal  arterv  I hnvn 

Sluts  °E  t,le 

Results.— Extravasation  of  blood  is  one  of  the  most  frequent  causes  of 

The  blood11  that !”  '““‘t’  !’J  “W”8  vmm  0,1  “*  coma. 

There  can  b , U l T*  J'  co!«ulates  i,lto  » tom  gmm.br  dot. 
branes  of  the  nt  ’ T™'  extravasation  of  blood  into  the  mom. 

'’Cing  attended  by  fatal  conse 
1-  Tlie  extravas-.terl  1 1 ' i ' s0  extravasated  may  undergo  various  changes  : 

and  a Ueft  1X1  ,1  W “*  1 *•  Th.  serous  portion, 

vie,  : ‘ co  outing  matter,  may  be  removed,  leaving  a fibrinous 
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buff-coloured  layer,  which  may  occasionally  become  organized.  This  occurs 
only  in  arachnoid  hemorrhage.  Such  layers  are  sometimes  double,  and  then, 
formino-  a flattened  cyst,  the  cavity  of  which  is  merely  moistened  by  a little  , 
fluid,  are  occasionally  found  unexpectedly  in  the  arachnoid  cavity  many  years 
after  the  injury  which  gave  rise  to  the  extravasation  ; A.  The  exteiior  oi  the 
clot  may  become  consolidated,  whilst  the  interior  contains  fluid  and  disinte- 
grated blood.  This  occurs  in  the  cerebral  substance,  and  the  cysts  thus  formed 

O 

'''  symptoms’— The  only  definite  symptom  of  extravasation  of  blood  is 
gradually  increasing  insensibility,  ending  in  coma  within  twenty-four  hours  of 
the  injury.  It  is,  however,  a matter  of  the  greatest  practical  importance  to 
determine,  if  possible,  whether  the  hemorrhage  is  taking  place  between  the 
dura  mater  and  the  bone,  or  whether  it  arises  from  a laceration  of  the  brain- 

substance.  ^ wiet  there  are,  in  typical  cases,  three  distinct  stages  ; viz., 

concussion,  a return  and  some  continuance  of  consciousness  and  then  coma 
Gradually  supervening.  The  patient  is  concussed  or  stunned  as  usual  after 

the  head;  from  this  he  quickly  rallies,  and  then 
symptoms  of  compression  set  in,  and  gradually  mcrease  m mtenshy.  He 
becomes  drowsy  and  dull,  with  a slow  and  labouring  pulse,  dilated  and  sluggish 
S and  a tendency  to  slow  respiration.  As  the  compression  increases,  com- 
plete stupor  at  length  comes  on,  with  stertor  m breathing,  and  there  is  either 
General  paralysis,  or  hemiplegia  of  the  side  opposite  to  the  seat  of  injury 
More  commonly  there  is  first,  hemiplegia  of  the  side  opposite  to  the  seat  o 
injury0  speedily  followed  by  complete  general  paralysis.  Convulsions  may 
occurduring  the  time  the  limmorrhage  is  taking  place,  but  are  not  common. 

When  the  symptoms  run  this  regular  course,  it  is  probable  that  the  extiava- 
sntion  results  from  injury  of  one  of  the  meningeal  arteries  or  large  venom 
sinuses  • and  that  there  is  no  laceration  of  the  substance  of  this  organ,  or  1 
may  safely  be  assumed  that  if  the  patient  recovers  consciousness  after  Ae 
accident  he  cannot  have  such  a degree  of  tearing  and  bruising  of  the  cerebra 
substance  as  to  lead  to  sufficient  escape  of  blood  to  cause  compiessio 
brain  This  form  may  be  termed  the  Meningeal  Extravasation , u 
commonly  arises  fron/rupture  of  the  anterior  branch  of  the  middle  mening^ 
artery,  which,  from  its  situation  in  a deep  groove  m he  parietal  lxne, 

with  protrusion  of  one  eyeball  and  wide  dilat ti< m of  tl iei x\ 
occurs  on  the  same  side  as  the  extravasation,  and  thus ‘ gjde  £ thc 

of  the  opposite  side,  while  the  more  dilated  pup  h e of  the  blood 

injury  In  cases  complicated  with  a fissured  fracture,  some  o t ^ 
forces  its  way  through  the  fissure,  and  thus  may  cause  marked  fnl  - 

temporal  iZ . on  the  affected  aide,  £££»£ 

shaved.  A few  years  ago  a man  was  admitted  into  t '«  ; md  took 

tal  who  had  fallen  from  the  driving  scat  of'"  an-  “ j^aown  in  the 
the  reins,  but  feeling  sick  and  giddy  i , one  l10ur  afterwards  he 

¥.  while  hi.  eompanmnuntoteekte  d^  ^ admissioIlj  and  on 


van,  while  his  compa 
was  foiuid  comatose. 
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inspection  a distinct  fulness  was  noticed  in  the  right  temporal  fossa,  and  on 
the  parietal  eminence  of  the  same  side  was  a bruise.  He  was  trephined  in 
the  line  of  the  artery  and  a large  clot  found  and  removed,  bub  the  brain  failed 
to  expand,  and  he  died  a few  hours  afterwards.  In  another  case,  which  occurred 
shortly  afterwards,  the  patient  fell  eight  or  nine  feet,  and  a quarter  of  an  hour 
afterwards  she  came  to  the  hospital.  She  was  conscious,  and  related  how  the 
accident  happened.  There  was  a wound  on  the  right  side  of  the  head,  near  the 
parietal  eminence.  She  rapidly  became  unconscious,  and  two  hours  after  the 
fall  she  was  apparently  dying.  At  this  time  the  right  eyeball  was  protruded, 
and  the  pupil  widely  dilated  ; the  left  was  dilated,  but  less  so  than  the  right. 
She  was  trephined  on  the  right  side,  and  a large  clot  foimd  and  removed ; the 
symptoms  of  compression  were  relieved,  but  she  died  eighteen  hours  after 
the  accident.  In  both  cases  the  brain  was  uninjured. 

In  some  of  these  cases  the  respiration  often  becomes  greatly  embarrassed, 
and  this  must  always  be  looked  upon  as  a grave  symptom,  indicating  the 
necessity  for  operative  treatment. 


The  mechanism  of  meningeal  extravasation  has  given  rise  to  much  discus- 
sion, and  the  following  remarks  of  Sir  Charles  Bell  (“  Surgical  Observations,” 
London,  1816)  are  well  worthy  of  attention.  “It  is  extraordinary  that  any 
one  who  has  ever  raised  the  skull-cap  in  dissection,  and  felt  the  strength  of 
the  universal  adhesions  of  the  dura  mater  to  the  lower  surface  of  the  bone, 
could  for  an  instant  believe  that  the  arteria  meningect  media  has  power  of 
throwing  out  its  blood  to  the  effect  of  tearing  up  these  adhesions  from  the 
entile  half  of  the  cranium  ! He  then  describes  the  following  experiment  to 
show  that  the  dura  mater  is  first  of  all  separated  from  the  skull,  and  that  the 
extravasation  is  consequent  on  that  separation.  “Strike  the  skull  of  the 
subject  with  a heavy  mallet  ; on  dissecting,  you  find  the  dura  mater  to  be 
shaken  fiom  the  skull  at  the  part  struck.  Bepeat  the  experiment  on  another 
subject,  and  inject  the  head  minutely  with  size-injection,  and  you  will  find  a 
dot  of  the  injection  lying  betwixt  the  skull  and  dura  mater  at  the  part  struck, 
and  having  an  exact  resemblance  to  the  coagulum  found  after  violent  blows 
on  the  head.  I imagine  this  is  conclusive  ” (pp.  466—67).  It  is  possible 
also  that  the  alterations  in  form  of  the  skull  which  accompany  blows  causin'1- 
fracture  (vide  p.  718)  may  tend  to  loosen  the  attachment  of  the  dura  mater 
That  the  meningeal  artery  does,  however,  pom-  out  blood  with  sufficient 
force  to  strip  the  dura  mater  further  from  the  bone,  when  it  is  once  loosened 
can  hardly  be  doubted,  as  it  is  difficult  to  conceive  that  that  membrane  can  be 
shaken  from  the  base  of  the  skull  by  a blow  on  the  parietal  eminence ; and 
yet  meningeal  extravasation  often  extends  as  far  as  the  cavernous  sinus.  It 
must  not  be  forgotten  that  Avhen  once  a cavity  is  formed,  the  blood  forced  in 
acts  somewhat  on  the  principle  of  the  hydraulic  press.  Taking  the  pressure 

uc^S7t0  befabout  two  P°uuds  t0  fche  square  inch,  when  foursquare 
Z ' l ^ M'e  SCparf,ed  we  have  a f0KG  of  eight  pounds  pressing 
5 ti  lb  1 SeparatCd  f01\three  incheS  111  each  Action  the  pressure 
mater  have  only  the  adhesion  of  the  dura 

not  sun  1 hC  5°°d;preSTe  la  the  caPilIaries  of  the  brain  substance.  It  is 

such  mLed"effects!  ^ ^ ^ f01’Ce  eXGrted  by  the  escaPing  blood  produces 

brffin  maf  wa8atiT«°f  bl°°d  dePendenfc  on  laceration  of  a portion  of  the 
<v  ° ama  Cerebral  Extravasation.  It  is  far  more  common  than 
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the  meningeal  form  ; in  it  the  patient  never  recovers  his  consciousness  after 
havin'1'  been  stunned,  the  symptoms  of  concussion  speedily  passing  into  those 
of  compression.  In  these  cases  the  paralysis  is  commonly  incomplete,  often  * 
hemiplegic,  and  is  associated  with  twitching  of  the  limbs  or  convulsive  move- 
ments of  the  body  generally,  and  much  restlessness  with  incoherent  mutteiing: 
the  pupils  arc  sometimes  contracted,  sometimes  dilated,  and  occasionally  squint- 
ino-  is  observed.  It  is  especially  when  there  are  convulsions  that  the  pupils 
are  observed  to  be  in  different  conditions ; and  I have  most  frequently  noticed 
the  pupil  dilated  on  the  side  that  is  most  convulsed. 

Diagnosis.— The  diagnosis  of  these  two  forms  of  extravasation  from  one 
another  is  important,  as  it  is  in  the  meningeal  only  that  any  operative  pro- 
cedure can  be  successfully  undertaken  ; and  it  may  usually  be  effected  readily 
by  attention  to  the  symptoms  just  detailed.  When  the  two  forms  occur  together 
the  diagnosis  is,  frequently,  almost  if  not  quite  impossible. 

The  diagnosis  between  the  compression  from  extravasation  and  that  from 
depressed  bone  or  inflammatory  effusions  within  the  skull  is  easily  made.  In 
the  case  of  depressed  fracture,  the  symptoms  of  compression  continue  uninter- 
ruptedly from  the  very  first,  and  proper  examination  of  the  skull  will  always 
lead  to  the  detection  of  the  injured  bone.  When  inflammatory  effusions, 
whether  of  pus,  lymph,  or  serum,  exercise  undue  pressure  upon  the  brain  ie 
signs  of  compression  come  on  at  a later  period  and  are  preceded  by  symptoms 
of  cerebral  inflammation,  accompanied  by  a good  deal  of  pyrexia,  by  quick 
nulse  and  hot  skin.  The  character  of  the  scalp-wound  likewise,  and  the 
separation  of  the  pericranium  when  pus  is  formed,  enable  us  to  distmgmsh 
this  condition  from  that  in  which  the  pressure  is  the  result  of  extiavasated 

blFrom  apoplexy,  the  diagnosis  is  not  always  easily  made  more  particularly 
when  there  is  no  evidence  that  the  head  has  been  injured.  I could  give  nume- 
rous instances  of  this.  The  following  will  suffice.  A man  was  brought  to 
University  College  Hospital  in  a state  of  profound  coma  in  which  condition 
he  had  been  found  lying  in  the  street.  There  was  no  evidence  of  injury  about 
the  head  beyond  /bruise,  which  had  probably  been  received  when  he  fell. 
The  case’  which  was  supposed  to  be  one  of  apoplexy,  and  treated  accou  mg  y 
moved  fatll  ffi  a few  hours.  On  examination  after  death  the  skull  was  found 
fractured,  but  not  depressed.  On  the  opposite  side  to  the  bruise  and  fracture 
a coaomlum  weighing  nearly  four  ounces  and  compressing  the  brain,  J 
between  the  dura  mater  and  bone.  In  such  a case,  it  is 

can  alone  afford  a clue  to  its  true  nature.  Even  when  the  head  has  been 
injured,  it  is  not  always  easy.  A man  was  admitted  under 
A fortnight  previously  he  had  been  struck  on  the  left  sic  t 
stunned,  bled  freely  from  the  leff  ear 
tolerablv  and  went  about  his  avocations  as  usual  until  the  day  ^torc  i 
admission & when  he  became  suddenly  comatose.  There  were stertor .quick 
lulse  and’  some  heat  of  head  ; the  right  pi>l>'l  "Tas  natural,  the rieft  con  • t • 

fracture  and  the  scat  of  injury  there  m ■ » large  racnra- 
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fourteen  days,  and  then  proving  rather  suddenly  fatal  by  inflammation.  A 
woman,  whilst  walking  with  her  sister,  fell  in  the  street.  She  was  taken  up 
insensible  ; thought  to  have  a fit ; became  comatose,  hemiplegic  on  the  right 
side,  and  died  the  next  day.  After  death  the  left  parietal  bone  was  found 
fractured,  and  a clot  that  weighed  five  and  a half  ounces  was  found  lying  over 
the  ruptured  middle  meningeal  artery  on  the  dura  mater.  Or  the  injury  may 
be  so  slight  as  barely  to  attract  attention : a lady  going  into  the  opera 
stumbled  as  she  went  down  some  stairs,  and  struck  the  side  of  her  head 
against  the  wall.  She  felt  giddy  and  confused,  returned  home,  went  to  bed, 
was  found  comatose  the  next  day.  I was  sent  for,  but  before  I could  trephine 
her  she  had  died.  On  examination,  a four-ounce-clot  was  found  on  the  dura 
mater,  under  a ruptured  meningeal  artery,  but  without  fracture.  I have 
seen  the  same  in  a boy,  who,  running  down  stairs  to  his  dinner,  struck  his 
head  against  the  opposite  wall ; he  ate  his  dinner,  vomited,  became  drowsy, 
and  died.  A large  clot  was  found  on  the  dura  mater  at  the  part  struck.  In 
neither  of  these  cases  was  there  any  external  bruise  or  other  sign  of  injury. 

The  insensibility  of  drunlcenness  may  usually  be  distinguished  from  the  coma 
resulting  from  injuries  of  the  head,  by  the  absence  of  local  mischief,  by  the 
smell  of  the  breath,  and  by  the  face  of  the  drunkard  being  flushed  and  turgid, 
and  not  pale  as  in  a person  who  is  suffering  from  the  effects  of  a severe  injury. 
When  a drunken  person  has  met  with  an  injury  of  the  head  and  is  insensible, 
he  should  always  be  carefully  watched,  however  slight  the  injury  may  appear 
to  be,  until  sufficient  time  has  elapsed  for  him  to  recover  from  his  drunken  fit, 
as  it  is  impossible  to  say  whether  the  stupor  be  the  result  of  intoxication,  or  of 
mischief  within  the  skull ; and  I have  known  cases  to  be  sent  away  from 
hospitals  as  drunk,  when  in  reality  the  stupor  was  occasioned  by  the  pressure 
of  depressed  bone  upon  the  brain. 

In  the  stupor  from  poisoning  big  opium,  the  condition  of  the  pupils,  which 
are  contracted  to  the  size  of  a phi’s  point,  instead  of  being  widely  dilated  as  in 
coma  from  cerebral  compression,  will  enable  the  Surgeon  to  make  the  diagnosis. 

I he  Treatment  of  extravasation  of  blood  may  be  conducted  oil  two  prin- 
ciples either  by  means  of  general  and  local  antiphlogistic  measures,  having 
lor  their  object  the  arrest  of  further  haemorrhage,  the  promotion  of  absorption, 
and  the  subdual  of  inflammation  ; or  else  by  the  application  of  the  trephine, 
with  the  view  of  allowing  the  escape  of  the  effused  blood.  The  place  adopted 
should  I think,  have  reference  to  the  character  of  the  symptoms. 

Although  Trephining  in  cases  of  extravasation  was  formerly  much  in 
i ogue,  it  is  seldom  had  recourse  to  by  modern  Surgeons,  and  is  proper  only  in 
the  meningeal  form  of  extravasation.  When  the  symptoms  indicate  cercbml 
extravasation,  trephining  can  be  of  little  service,  and  we  must  be  content  with 
geneial  measures  ; but  when  the  extravasation  seems  to  be  meningeal,  then  an 
attempt  may  be  successfully  made  to  evacuate  the  extravasated  blood. 

The  most  serious  difficulty  in  determining  on  the  mode  of  treatment  does 
no  consist  so  much  in  ascertaining  that  blood  has  been  effused  within  the 
■skull,  as  m the  difficulty  of  diagnosing  that  it  is  so  seated  between  the  dura 
ma  ei  and  the  bone  as  to  admit  of  removal ; not  being  effused  at  the  base,  nor 
so  v l e y coagulated  over  the  surface  of  the  brain  as  to  be  unable  to  escape 
iroug  i t ie  aperture  that  may  be  made.  The  likelihood  of  the  co-existence  of 
ac  me  ol  the  base  of  the  skull  and  of  laceration  of  the  brain,  giving  rise  to 
ie  ceienu  foini  of  extravasation,  must  also  be  taken  into  account.  For 
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these  various  reasons,  Surgeons  now  very  wisely  content  themselves,  in  the 
great  majority  of  cases  of  extravasation,  with  the  employment  of  antiphlogistic 
treatment,  on  the  principles  already  stated.  The  head  should  be  shaved,  the 
ice-bladder  applied,  the  patient  bled,  purged,  and  kept  at  perfect  rest. 

If  it  can,  however,  be  ascertained  without  doubt  that  the  extravasation  is  not 
only  meningeal,  but  that  it  is  so  situated  that  the  blood  may  be  remo\ed 
through  the  trephine-aperture,  and  if  there  be  no  other  serious  injury  to  the 
brain  or  skull,  trephining  should  at  once  be  performed.  And  doubtless  cases 
occasionally  occur  in  which,  from  the  situation  of  the  blow,  and  perhaps  the 
presence  of  a capillary  fissure  over  the  course  of  the  middle  meningeal  artery, 
the  gradual  supervention  of  signs  of  compression  after  an  interval  of  conscious- 
ness, and  the  occurrence  of  hemiplegia  on  the  side  opposite  to  that  which  has 
been  struck,  the  Surgeon  is  warranted  in  making  an  aperture  in  the  skull  at 
the  seat  of  injury,  in  order  to  remove  the  blood  that  has  been  poured  out,  and 
to  arrest  its  further  effusion.  But  the  instances  in  which  this  assemblage  of 


symptoms  exists,  with  sufficient  precision  to  justify  an  operation,  are  exces- 
sively rare.  Out  of  many  hundred  cases  of  serious  and  fatal  injury  of  the  head 
that  were  admitted  into  University  College  Hospital  during  the  time  I had 
charge  of  wards  in  that  institution,  in  four  cases  only,  I believe,  was  it  found 
advisable  to  have  recourse  to  trephining  for  the  removal  of  extravasated  blood. 
In  three  of  these  cases  death  speedily  ensued,  the  coma  being  unrelieved  by 
the  operation.  In  the  fourth  case,  recovery  took  place.  The  successful  case 
to  which  I refer  was  that  of  a man  admitted  comatose,  three  days  after 
receiving  an  injury  of  the  head  .by  a fall  from  a cab.  There  were  no  seiious 
symptoms  for  some  hours  after  the  accident  ; but  then  stupor  gradually  came 
on,  amounting  at  last  to  complete  coma.  On  examination,  a bruise  of  the 
scalp  was  found  on  the  left  temple:  through  this  I made  an  incision,  and, 
finding  a starred  fracture  over  the  sinus  of  the  middle  meningeal  artery, 
trephined  the  bone,  when  a large  coagulum  was  found  lying  upon  the  dura 
mater,  and,  on  removing  this,  fluid  arterial  blood  freely  welled  up.  The  coma 
was  relieved,  and  the  patient  made  a good  recovery.  . 

During  the  last  eleven  years,  over  which  period  the  reports  of  l niversity 
College  Hospital  extend,  four  cases  have  been  trephined  for  meningeal  hamior- 
rhage  ; three  by  M.  Beck,  all  of  which  terminated  fatally,  and  one  by  Godlee 
which  was  successful.  In  this  case  the  bleeding  artery  was  seen  and  seemed 

by  a ligature.  . . , 

In  fact,  in  all  cases  in  which  there  has  been  a fall  or  blow  on  the  head, 
followed  by  the  symptoms  above  described  ending  in  coma,  even  thoug  t lere 
may  be  no  external  marks  of  violence,  the  Surgeon  should  cut  down  on  the 
skull,  and  examine  it  for  fracture— to  trephine  if  necessary.  If  there  be  no 
injury  to  the  bone,  no  evil  can  result  in  such  a case  from  the  simple  incision 
in  the  scalp.  If  there  be  fracture,  the  incision  is  the  only  means  of  diagnosis, 
and  the  first  step  towards  saving  life.  But  it  must  be  borne  in  min  t u , 
however  clear  the  signs,  extravasation  may  not  be  met  with  where  the  burgeon 
expects  to  find  it.  In  these  circumstances,  it  is  better  not  to  prosecu  e 
search  by  making  fresh  trephine-apertures.  In  nO  case  would  a prn 
Surgeon  trephine  over  the  course  of  the  middle  meningeal  aitcry 
absence  of  local  symptoms,  on  the  chance  of  finding  the  blood  * ^ 

been  recommended  by  some  of  the  older  Surgeons.  The  ™dd « : m®“  g is 
artery  may  be  wounded  at  any  part  of  its  course  within  the  sku  , 
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very  rare  for  the  main  trunk  to  be  ruptured  ; almost  invariably  it  is  the 
anterior  branch  that  suffers.  This  branch  is  first  directed  forwards  across  the 
great  wing  of  the  sphenoid  to  near  the  tip  of  the  small  wing  ; here  it  takes  a 
sharp  curve  backwards,  and  often  enters  a canal  in  the  bone  ; from  1 11s  point 
it  is  directed  backwards  and  upwards  in  the  groove  which  crosses  the  anterior 
inferior  angle  of  the  parietal  bone.  Its  course  may  be  found  externally  by  the 
following  rale  : — Draw  a straight  line  backwards  from  the  external  angular 
process  of  the  frontal  bone  ; take  point  at  any  distance  between  one  inch  and 
two  and  a half  inches  from  the  angular  process  in  this  line  and  draw  a vertical 
line  through  it  from  the  zygoma ; measure  a corresponding  distance  up  this 
line,  and  the  point  so  found  will  be  over  the  artery.  If  the  distance  taken 
be  under  one  inch  and  a half,  the  artery  will  very  frequently  be  found  in 
a canal  in  the  bone  ; beyond  this  it  is  usually  in  a groove.  Accuracy  is 
of  importance  only  when  a fissured  fracture  is  found,  as  the  centre  of  the 
crown  of  trephine  should,  if  possible,  be  at  the  point  at  which  the  fissure 
crosses  the  line  of  the  artery.  In  other  cases  a very  sufficient  and  practi- 
cal guide  is  to  put  the  pin  of  the  trephine  two  and  a half  inches  vertically 
above  the  condyle  of  the  lower  jaw.  Having  found  the  line  of  the  artery, 
a T -shaped  incision  should  be  made  with  the  horizontal  limb  parallel  to 
the  zygoma,  the  middle  of  the  vertical  incision  being  opposite  the  point  at 
which  the  artery  is  supposed  to  lie.  The  incision  divides  the  scalp  and 
the  temporal  aponeurosis  and  muscle.  In  doing  this  a large  branch  of  the 
superficial  and  one  or  both  deep  temporal  arteries  will  be  cut  and  require 
ligature  ; the  bone  is  then  cleaned,  saving  the  periosteum,  and  the  crown  of  a 
large  trephine  applied,  with  the  pin  of  the  instrument  over  the  spot  where  the 
vessel  is  supposed  to  lie.  If  the  diagnosis  have  been  correct,  as  soon  as  the 
circle  of  bone  is  removed  a dark  solid  clot  pushes  its  way  up  into  the  opening. 
As  a rule,  however,  it  is  too  solid  to  come  out  without  the  use  of  a scoop,  and 
for  this  purpose  a small  lithotomy  scoop  may  be  used.  The  Surgeon,  having- 
now  trephined  and  removed  the  blood  clot,  is  confronted  with  what  is  truly 
the  greatest  difficulty  of  the  case.  The  artery  in  the  majority  of  cases  follows 
the  dura  mater,  for  it  is  only  if  it  be  in  a canal  in  the  bone  that  it  remains 
superficial.  If  the  brain  expands  immediately  upon  the  pressure  being  removed, 
the  injured  artery  may  come  into  view ; if  not,  all  that  is  seen  is  a profuse  flow 
of  blood  pouring  out  of  the  opening  in  the  skull,  and  apparently  in  some  cases 
threatening  to  be  almost  immediately  fatal.  Under  these  circumstances  all 
that  can  be  done  is  to  raise  the  patient  into  a sitting  position,  to  compress  the 
carotid,  and  to  apply  ice  to  the  side  of  the  head  and  neck.  Under  this  treat- 
ment the  bleeding  usually  ceases  rapidly  and  does  not  recur.  If  the  actual 
bounded  spot  can  be  seen,  a fine  catgut  or  carbolized  silk-ligature  must  be 
passed  round  it  with  a sharp  needle.  If  the  artery  lie  in  a canal,  and  its  torn 
end  can  be  seen  bleeding  where  the  trephine  has  cut  through  it,  the  hemor- 
rhage may  be  arrested  by  inserting  a small  plug  or  by  touching  it  with  the 
cautery. 

In  some  cases  the  hemorrhage  is  due  to  the  tearing  of  a large  number  of 
small  vessels,  and  not  to  the  wound  of  any  special  branch.  Thus,  in  one  of 
t ie  fatal  cases  in  University  College  Hospital,  a child,  aged  seven,  the  most 
caie  ul  examination  failed  to  detect  any  wounded  artery.  The  hannorrhage 

'\as  in  this  case  situated  behind  the  region  of  the  large  branches  of  the  menin- 
geal artery. 
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In  very  exceptional  cases  it  may  be  justifiable  to  remove  more  bone  to  get 
at  the  bleeding  point,  but  this  can  be  only  when  the  situation  of  the  wound 
can  either  be  seen  or  can  be  recognized  by  the  finger. 

The  operation  should,  wherever  possible,  be  performed  with  most  careful 
antiseptic  precautions. 


EPILEPSY  FOLLOWING  HEAD  INJURIES. 

Head  injuries  are  occasionally  followed  by  traumatic  Epilepsy.  The  oc- 
casioning cause  may  be  of  various  kinds.  Tins  may  arise,  1st,  from  a 
depressed  and  neuralgic  cicatrix  on  the  scalp — the  starting  point  of  reflex 
convulsions ; 2nd,  from  chronic  osteitis  of  the  part  of  the  skull  struck,  giving 
rise  to  thickening  and  induration  of  the  bone ; 3rd,  from  depression  of  bone 
or  the  formation  of  osseous  stalactites  pressing  upon  the  dura  mater  or  brain  ; 
4th,  from  chronic  thickening  of  the  dura  mater ; and,  5th,  from  obscure 
structural  lesions  of  the  brain-substance. 

In  the  Treatment  of  traumatic  epilepsy  arising  from  these  various  causes, 
operative  interference  may  as  a last  resource,  and  after  failure  of  all  the 
ordinary  constitutional  means,  be  had  recourse  to.  The  practice  of  trephining 
in  these  cases  is  a very  ancient  one.  The  older  Surgeons  often  employed  it. 
Cline  cured  a patient  by  it  whose  epilepsy  was  found  to  be  occasioned  by  a 
stalactiform  osseous  projection  from  the  inner  table,  and  whose  last  fit  was  on 
the  operating  table  before  the  elevation  of  the  disc  of  affected  bone.  But  the 
practice  fell  into  disuse  until  recently  revived  by  Lucas-Championiere,  W est,  and 
others.  It  is  evident  that,  when  there  is  distinct  evidence  of  injury  to  the 
bone,  an  operation  may  offer  a fair  prospect  of  relief  or  of  cure  by  the  removal 
of  the  depressed,  thickened,  or  out-growing  osseous  structure  ; and  in  such  cases, 
and  in  such  only,  it  is  right  to  do  it.  The  trephine  should  lie  applied  at  the  seat 
of  injury.  When  a painful  cicatrix  in  the  scalp  alone  seems  to  be  the  starting 
point  of  that  reflex  irritation  which  developes  the  epileptic  attack,  a\  e may 
follow  Bryant’s  advice,  and  dissect  it  up  without  trephining  the  subjacent 
bone. 


OPERATION  OF  TREPHINING. 


Before  concluding  the  subject  of  injuries  of  the  head,  it  is  necessary  to  say 
a few  words  on  the  operation  of  Trephining',  which,  though  far  less  commonly 
employed  in  the  present  day  than  heretofore,  is  one  of  suflicient  frequency,  as 
well  as  of  great  importance  from  the  serious  nature  of  the  cases  that  require  it. 

The  operation  of  trephining  may  be  required  for  one  of  the  six  following 
conditions,  viz.  : — 

1.  Simple  depressed  fracture  of  the  cranium  with  symptoms  of  compression. 

2.  Compound  depressed  fracture  of  the  cranium,  with  or  without  symptoms 
of  compression. 

3.  Punctured  or  incised  fracture  of  the  cranium. 

4.  Extravasation  of  blood  between  the  cranium  and  dura  mater  from  rupture 


of  the  middle  meningeal  artery. 

5.  Intracranial  abscess. 

(!.  For  the  removal  of  a bullet  lodged  within  the  cranium. 


7.  For  the  cure  of  traumatic  epilepsy.  f 

The  trephine  may  thus  be  applied  to  the  skull  for  the  fulfilment  . 
two  principles— either  with  the  view  of  preventing  inflammation  and  1 & 
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sequences,  or  for  the  purpose  of  removing  some  cause  of  compression.  The 
only  case  in  which  preventive  trephining  is  practised  by  modem  Surgeons 
is  that  of  the  punctured  or  starred  fracture  of  the  skull,  without  stupor  ; in  all 
other  instances  in  which  it  is  called  for,  the  object  of  its  application  is  the 
removal  of  a cause  of  compression  or  of  irritation  of  the  brain,  such  as  a de- 
pressed portion  of  bone,  foreign  bodies  either  fixed  in  the  skull  or  lying  close 
under  it,  or  pus  or  blood  extravasated  within  the  cranial  cavity. 

The  trephine  should  have  a well-tempered  crown,  serrated  half-way  up  its 
exterior  ; the  teeth  should  be  short  and  broad;  the  centre-phi  must  not  project 
more  than  about  one-sixteenth  of  an  inch,  and  care  must  be  taken  that  the 
screw  which  fixes  it  is  in  good  working  order.  The  other  instruments 


required  are  a Key’s  saw,  an  elevator  that  will  not  readily  snap,  a pair  of 
strong  dissecting  forceps,  and  a quill  cut  to  a rather  long  blunt  point. 

The  operation  itself  should  be  conducted  in  the  following  way.  The  head 
having  been  shaved,  and  the  portion  of  the  skull  to  which  the  trephine  is  to 
be  applied  having  been  freely  exposed  by  means  of  a crucial  or  T-shaped  in- 
cision, or  by  the  enlargement  of  any  wound  that  may  exist,  the  periosteum  is 
to  be  carefully  raised  with  a periosteal  elevator  from  the  whole  area  to  be 
removed.  The  trephine,  with  the  centre-pin  protruded  and  well  screwed 
uown,  is  now  to  be  firmly  applied  until  its  teeth  touch  the  skull  (Fig.  32G)  ; 
f Is  then  worked  with  rather  a sharp,  light,  and  quick  movement,  the  pressure 
)emg  exercised  as  the  hand  is  carried  from  left  to  right.  The  centre-pin  must 
>e  withdrawn  as  soon  as  a good  groove  is  formed  by  the  crown,  lest  it  perforate 
ne  tii’Sfc  and  illiure  the  dura  inn  ter  Tn  t.l-nc  wo-n-  flw* 


/ 


Fig.  326. — Application  of  Trephine. 


Fig.  327.— Trepliine-cut  at  edge  of  fracture. 


INJURIES  OF  THE  HEAD. 


loose.  So  soon  ns  ifc  is,  he  withdraws  it  in  the  crown  of  the  trephine,  or  raises 
the  bone  by  means  of  the  elevator.  In  this  operation  the  dura  mater  must 
not  be  wounded  ; if  it  be  injured,  fatal  consequences  may  ensue.  The  objects  ,1 
for  which  the  trephining  has  been  had  recourse  to  must  now  be  carried  out, 
depressed  bone  being  elevated  or  removed,  and  pus  or  blood  evacuated.  The 
scalp  should  then  be  laid  down  again,  and  a few  sutures  applied,  leaving  good 
space  for  drainage. 

The  operation  should,  whenever  possible,  be  performed  with  all  antiseptic 
precautions.  The  dressing  may  be  either  carbolic  gauze,  or  dry  iodoform-,  or 
salicylic-wool.  Of  these,  the  gauze  is  preferable,  as  an  ice-cap  can  be  applied 
over  it  if  necessary.  If  no  antiseptic  material  be  at  hand,  the  burgeon  must 
avoid  the  use  of  water  ; he  may  wipe  away  the  blood  with  the  dry  lint,  and 
apply  a dry  dressing  afterwards.  By  this  means  he  will  give  the  patient,  the 
best  chance  of  escaping  putrefaction  of  the  discharges  and  septic  meningitis  in 
those  cases  in  which  the  dura  mater  is  wounded. 

There  are  certain  parts  of  the  skull— over  the  venous  sinuses,  for  instance, 
and  near  the  base— to  which  no  prudent  Surgeon  would  apply  the  instrument. 

If  it  were  ever  thought  necessary  to  trephine  at  the  frontal  sinuses,  the  outer 
table  must  first  be  removed  with  a large  crown,  and  the  inner  table  sawn  out 
with  a smaller  one.  . 


The  escape  of  cerebro -spinal  fluid  through  a trephine  aperture  is  a remark- 
able occurrence.  In  one  such  case  recorded  by  Clement  Lucas,  the  cerebro- 
spinal fluid  began  to  escape  the  day  after  the  operation.  The  patient, 
however,  so  far  recovered  as  to  be  on  the  point  of  leaving  the  Hospital,  when 
erysipelas  set  in,  and  he  died  of  acute  meningitis.  After  death,  the  track  of 
damaged  brain  was  found  leading  to  the  ventricle  from  which  the  fluid  had 
escaped  through  the  scalp.  This  case  confirms  the  important  observation 
made  by  Clement  Lucas,  that  where  cerebro-spinal  fluid  escapes  through  the 
calvaria,  the  ventricular  cavity  of  the  brain  has  always  been  opened. 

After  the  operation,  careful  attention  must  be  paid  to  antiphlogistic  measures 
of  a preventive  and  curative  kind,  the  great  direct  danger  to  be  apprehended 
being  inflammation  of  the  brain  and  its  membranes.  In  some  cases,  also,  there 
is  reason  to  believe  that  suppurative  phlebitis  of  the  sinuses  and  veins  of  the 


fli-nlnZS  VlP.PTl  till  ft  OcLUSG  of  clGclth. 


the  head,  16  in  number,  in  which  the  trephine  he 
hospitals  during  fifteen  years,  terminated  fatally. 
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As  the  older  Surgeons  never  published  statistics,  we  have  no  authentic 
figures  to  show  us  the  mortality  that  followed  trephining  in  former  times, 
when  it  was  undertaken  very  recklessly,  as  we  should  now  think  ; but  it  seems 
improbable  that  an  operation  so  lightly  undertaken  could  have  been  very  fatal. 
The  good  results  would  seem  to  have  been  due  to  two  causes— first,  a large 
number  of  the  cases  in  which  it  was  done  were  uncomplicated  by  serious  brain- 
injury  or  -disease;  and  secondly,  the  drainage  after  the  operation  mnst  have 
been  very  perfect,  as  the  piece  of  scalp  corresponding  to  the  bone  removed  was 
also  taken  away,  the  wound  being  left  to  heal  by  granulation. 

The  introduction  of  antiseptic  surgery  has  greatly  reduced  the  mortality, 
especially  in  cases  in  which  the  dura  mater  is  wounded.  Kramer  gives  the 
following  results  obtained  from  published  cases  and  the  reports  of  hospitals  in 
which  the  antiseptic  system  has  been  adopted.  Of  25  cases  in  which  primary 
trephining  was  performed  for  compound  fracture,  21  healed  by  first  intention, 
2 after  suppuration,  and  2 died,  1 of  circumscribed  meningitis,  and  1 of 
meningo-encephalitis.  In  6 cases  of  secondary  trephining,  3 healed  by  first 
intention,  2 by  second  intention,  and  1 died  with  hernia  cerebri.  In  22  cases 
in  which  the  skull  was  opened,  through  a previously  sound  scalp,  for  tumours, 
epilepsy,  old  depressed  fractures,  &c.,  21  healed  without  fever,  13  by  first 
intention,  and  none  died. 

In  considering  the  mortality  after  trephining,  it  must  be  remembered  that 
the  unfavourable  result,  which  so  frequently  follows,  is  not  always  to  be  attri- 
buted to  the  operation  itself.  In  a large  proportion  of  fatal  cases  death 
results  rather  from  the  injury  sustained  by  the  brain,  from  pressure  of  extra- 
vasated  blood,  or  from  inflammatory  mischief  round  a laceration  of  the 
oerebial  substance,  than  from  the  operation  ; and  as  the  cases  to  which  modern 
Surgeons  now  restrict  the  use  of  the  trephine  would  necessarily  prove  fatal  if 
left  to  themselves,  it  is  but  right  to  give  the  patient  the  chance  of  escaping 
with  life,  however  slender  that  chance  may  be. 
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CHAPTER  XXY. 


INJURIES  OF  THE  SPINE. 

Injuries  of  the  spine,  like  those  of  the  head,  derive  their  importance 
mainly  from  the  lesions  of  the  inclosed  nervous  structures  by  which  they  are 
accompanied.  Speaking  clinically,  by  “ the  spine  ” is  meant  not  the  vertebral 
column  only — that  is  merely  its  skeleton— but  the  whole  of  those  structures  - 
which  in  the  living  body  connect  together,  or  are  included  within  the  various  - 
bones  of  which  that  column  is  composed.  These  structures  are  of  the  most  ; 
diversified  character ; they  include  muscles,  tendons,  ligaments,  cartilage, 
fibro-cartilage,  synovial  membrane  as  bonds  of  union.  As  included  structures  • 
we  find  the  spinal  cord,  its  membranes  and  blood-vessels,  the  roots  of  the 
spinal  nerves,  the  nerves  themselves,  ganglia  and  branches  of  the  sympathetic. 
Clinically  these  must  all  be  considered  as  constituents  of  the  spine — as  forming  . 
parts,  indeed,  of  one  organ.  In  an  injury  of  the  spine,  whether  it  lie  direct 
or  indirect,  all  these  structures  are  liable  to  be  implicated  to  a greater  or  lesser 
extent.  In  a severe  injury  such  as  a fracture,  it  is  evident  that  the  lesion  is  not 
confined  to  the  bones,  but  implicates  more  or  less  extensively  all  the  external 
structures  that  enter  into  the  conformation  of  the  spine,  as  well  as  the  included  . 
structures — the  cord  and  its  membranes,  and  the  spinal  nerves  in  their  exit 
from  the  canal.  So  also  in  less  severe  and  direct  injury,  as  in  a concussion, 
the  effect  is  not  limited  to  one  anatomical  constituent  only,  whether  that  be  ! 
the  bones  or  the  cord,  but  implicates  more  or  less  severely  one  and  all  of  the  t 
structures  that  enter  into  the  formation  of  the  spine,  or  that  are  included  iu  its 
canal.  The  degree  to  which  each  suffers  will  necessarily  vary  greatly  according 
to  the  force,  the  character,  and  the  direction  of  the  violence,  but  all  are  liable  . 
to  the  effects  of  the  injury.  It  is  of  the  utmost  importance  to  bear  this  fact 
in  mind,  in  making  the  diagnosis  and  considering  the  possible  after-conse- 
quences of  these  injuries.  In  some  cases  the  ligaments  and  muscles,  in  others  * 
the  bones,  in  others  again  the  spinal  nerves,  or  the  cord  itself,  will  appear  . 
to  be  the  part  that  has  chiefly  suffered ; but  in  no  instance  will  it  be  h'1111 
that  the  damage  has  been  confined  to  one  structure,  to  the  exclusion  0 a 

the  rest.  _ , 

By  Concussion  of  the  Spine,  then,  I mean  the  case  in  which  b\  a ' ow 
upon  the  back,  by  a severe  shake  of  the  body,  or  by  a fall  from  a height  011  to 
the  buttocks  or  feet,  the  various  anatomical  constituents  of  the  spine  ha\e  >een 
severely  jarred,  shaken  or  strained. 

When  the  injury  is  confined  mainly  to  the  motor  apparatus  ot  the  spme, 
it  is  apt  to  be  followed  by  much  pain  on  movement  of  the  body,  c*pe 
cially  in  such  directions  as  to  stretch  the  injured  parts.  These  pains  cat 
instinctive  fixity  of  the  injured  parts,  and  the  painful  rigidity  so  resu  tm0 
often  of  a most  persistent  and  intractable  nature.  _ . , 

In  other  cases,  the  nervous  structures  mainly  are  injured.  \\  hen  1 d 
nerves  are  stretched  or  their  sensory  roots  damaged,  neuralgic  pains  0 
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intense  character,  often  occasioning  ■wide-spread  cutaneous  hyperassthesia,  will 
develope.  If,  again,  the  cord  is  the  part  that  has  mainly,  or  in  conjunction 
with  the  others,  been  the  seat  of  injury,  symptoms  that  may  more  distinctly 
he  referred  to  Concussion  of  the  Spinal  Cord  will  result.  But  these,  it 
must  be  remembered,  will  always  be  found  to  be  more  or  less  complicated  with 
or  masked  by  the  damage  done  to  the  locomotor  and  the  other  nervous  con- 
stituents of  the  spine. 

What  has  here  been  said  with  regard  to  the  effects  of  primary  lesion  of  the 
spine  is  equally  true  with  respect  to  the  secondary  consequences  of  such 
injuries.  An  injury  inflicted  on  the  ligamentous  structures  of  the  spine  may 
readily  develope  local  inflammatory  conditions,  that  eventually  extend  by 
continuity  of  structure  to  the  meninges  of  the  cord.  A lesion  of  a spinal 
nerve  may  give  rise  to  a neuritis,  which  assuming  an  ascending  and  progressive 
character,  will  lead  to  permanent  and  organic  disease  of  one  of  the  lateral 
segments  of  the  cord.  And  so  an  injury  of  the  cord  itself  at  one  part  may 
after  a time  lead  to  organic  changes  at  a distant  and  higher  point. 

The  Spiral  Cord  is  subject  to  Concussion,  Compression,  and  Inflammation, 
as  the  result  of  external  violence  ; and  any  of  these  conditions  may  occur 
without  injury  to  the  osseous  and  ligamentous  structures  investing  it,  although, 
in  the  majority  of  cases,  they  are  directly  occasioned  by  fracture  or  dislocation 
of  the  vertebrae.  The  cord  may  also  be  partially  or  completely  divided  by 
cutting  instruments,  gun-shot  wounds,  or  broken  vertebrae. 
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It  is  by  no  means  easy  to  give  a clear  and  comprehensive  definition  of  the 
term,  Concussion  of  the  Spinal  Cord.  The  term  is  clinical  rather  than 
pathological.  It  is  generally  adopted  by  Surgeons  to  indicate  a certain 
state  of  the  cord  occasioned  by  external  violence  ; a state  that  is  independent 
of,  and  usually,  but  not  necessarily,  uncomplicated  with,  any  obvious  mechanical 
lesion  of  the  vertebral  column,  such  as  fracture  or  dislocation  ; a condition 
that  is  supposed  to  depend  upon  a shake  or  jar  received  by  the  cord,  by  which 
its  intimate  structure  is  more  or  less  deranged,  by  which  its  functions  are 
greatly  disturbed,  and  in  which  various  symptoms  indicative  of  loss  or  modifi- 
cation of  innervation  are  immediately  or  remotely  induced. 

It  appears  that  Surgeons  and  writers  on  diseases  of  the  nervous  system  have 
included  four  distinct  pathological  conditions  under  this  one  term,  concussion 
of  the  spinal  cord;  viz.,  1.  A jar  or  shake  of  the  cord,  disordering,  to  a greater 
or  less  degree,  its  functions,  without  any  lesion  perceptible  to  the  unaided  eye ; 
2.  Compression  of  the  cord  from  extravasated  blood  ; 3.  Compression  of  the 
cord  from  inflammatory  exudations  within  the  spinal  canal,  whether  of  serum, 
lymph,  or  pus  ; and,  4.  Chronic  alterations  of  the  structure  of  the  cord  itself, 
as  the  result  of  impairment  of  nutrition  consequent  on  the  occurrence  of  one 
or  other  of  the  preceding  pathological  states,  but  chiefly  of  the  third.  These 
various  conditions  differ  remarkably  from  one  another  in  symptoms  and  effects, 
and  have  only  this  in  common— that  they  are  not  dependent  upon  an  obvious 
external  injury  of  the  spine  itself;  in  which  respect  they  differ  from  the 


• I would  refer  the  reader  to 
Injuries  of  the  Nervous  System 
given  here. 


my  work  on  “ Concussion  of  the  Spine,  Nervous  Shock,  and  other  Obscure 
London,  1832,  for  a more  complete  exposition  of  this  subject  than  can  be 
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laceration  or  compression  of  the  cord  by  fracture  with  displacement  or  disloca- 


tion of  a vertebra. 

Symptoms  indicative  of  concussion  of  the  spinal  cord  frequently  occur,  in 
consequence  of  injuries  sustained  in  railway-collisions,  and  have  been  very 
forcibly  brought  under  the  observation  of  Surgeons  in  consequence  of  their 
having  been  the  fertile  sources  of  litigation  ; actions  for  damages  for  injuries 
alleged  to  have  been  sustained  in  railway-collisions  having  become  of  such 
frequent  occurrence  as  now  to  constitute  a very  important  branch  of  medico- 
legal inquiry.  The  symptoms  that  arise  from  these  accidents  have  been 
very  variously  interpreted.  Some  practitioners  have  ignored  them  entirely, 
believing  that  they  exist  only  in  the  imagination  of  the  patient ; or,  while 
admitting  their  existence,  have  attributed  them  to  other  conditions  of  the 
nervous  system  which  could  not  have  arisen  from  the  alleged  accident.  And 
when  their  connection  with,  and  dependence  upon,  an  injury  have  been  in- 
contestably proved,  no  little  discrepancy  of  opinion  has  arisen  as  to  the  ulti- 
mate result  of  the  case,  the  permanence  of  the  symptoms,  and  the  curability  of 
the  patient.  I cannot  too  strongly  urge  the  fact  that  there  is  in  leality  nothing 
special  in  the  symptoms  of  concussion  of  the  spine  produced  by  railway-colli- 
sions, except  the  severity  of  the  accident  by  which  the  concussion  is 
occasioned,  and  that  it  is  consequently  a mistake  to  look  on  a certain  class  of 
symptoms  as  special  and  peculiar  to  railway-accidents.  Injuries  received  on 
railways  may  differ  in  their  severity,  but  do  not  differ  in  then  nature,  from 
injuries  received  in  the  other  accidents  of  civil  life.  There  is  no  more  real 
difference  between  that  concussion  of  the  spine  which  results  from  a railway- 
collision  and  that  which  is  the  consequence  of  a fall  from  a home  or  a scaffold, 
than  there  is  between  a compound  and  comminuted  fracture  of  the  leg  occa- 
sioned by  the  grinding  of  a railway-carriage  over  the  limb  and  that  resulting 
from  the  passage  of  the  wheel  of  a cart  across  it.  In  either  case,  the  injury 
arising  from  the  railway-accident  will  be  essentially  of  the  same  nature  as  that 
which  is  otherwise  occasioned  ; but  it  will  probably  be  infinitely  more  severe 
and  destructive  in  its  effects,  owing  to  the  greater  degree  of  violence  that 

occasions  it. 

Concussion  of  the  spinal  cord  may  be  produced  either  by  direct  violence,  as  by 
severe  blows  or  falls  on  the  back,  giving  rise  to  local  pain  and  signs  of  contu- 
sion or  by  slight  blows : or  by  indirect  violence , as  when  a person  meets  vitn 
a fall,  or  general  concussion  of  the  body,  without  any  evidence  of  a o 
having  been  inflicted  on  the  spine  itself;  or  by  twists  and  sprains,  or  wrenches, 


of  the  vertebral  column.  , , 

Concussion  from  Direct  Violence.— Concussion  or  commotion  ot  tne 

spinal  cord,  as  a consequence  of  severe  and  direct  blows  upon  the  bac 
long  been  recognized  and  described  by  those  writers  who  have  occupied  them- 
selves with  the  effects  of  injuries  to  this  part  of  the  body. 

The  Primary  Symptoms  of  concussion  of  the  cord  immediate  y < 
directly  produced  by  a severe  blow  upon  the  spine  will  neccssari  y 
severity  and  extent  according  to  the  situation  of  the  injnry  the  fere 
which  it  has  been  inflicted,  and  the  amount  of  organic  lesion  that  the  del  c« 
Ttnlrn  Of  the  cord  has  signed  from  the  shock  " " 

subjected.  A severe  blow  upon  the  Upper  Cervical  Region  in.  P 
instantaneous  death;  a less  severe  blow  may  produce  paralysis  o ^ 
all  the  limbs,  with  every  possible  modification  of  combined  o 
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loss  of  motor  power  and  of  sensation,  of  hyperassthesia  and  of  anaesthesia ; 
or  it  may  give  rise  to  various  phenomena,  dependent  on  irritation  of  the  large 
nerves  that  take  their  origin  from  the  medulla  oblongata.  I bus,  when  the 
vagus  nerve  is  affected,  a sense  of  suffocation,  with  irregular  action  of  the 
heart,  may  be  experienced,  or  severe  vomiting  may  be  established,  and  may 
continue  for  months.  Sometimes  the  spinal  accessory  nerve  is  irritated,  and  the 
trapezius  or  the  sterno-mostoid  muscle  thrown  into  a more  or  less  permanent 
spasmodic  state.  From  injury  about  the  origin  of  the  phrenic  nerve , hiccup 
and  a peculiar  sense  of  constriction  round  the  body,  as  if  the  patient  were  girt 
by  an  iron  band,  may  be  established.  In  other  cases,  again,  the  diaphragm 
becomes  partially  paralysed,  it  does  not  descend  properly  in  inspiration,  hence 
dyspnoea,  often  to  a very  serious  extent,  is  induced. 

When  the  Lower  Part  of  the  Cervical  Spine  has  been  struck  so  as  to 
concuss  the  cord,  I have  known  paralysis  of  one  or  both  arms  induced,  without 
any  paralytic  symptoms  of  the  trunk  or  legs.  In  these  cases  the  paralysis  may 
go  off  entirely  ; or  it  may  disappear  in  one  arm  and  continue  in  the  other  ; or 
one  nerve  only  may  continue  to  be  affected— such  as  the  circumflex , the  musculo- 
spiral,  or  the  ulnar.  There  may  be  complete  paralysis  of  sensation  and  of 
motion  in  any  one  of  these  nerves  ; or  motor  power  may  be  lost,  whilst  sensa- 
tion is  normal ; or,  more  commonly,  where  the  sensibility  continues,  it  is 
exalted,  and  we  may  find  loss  of  motor  power  with  hyperassthesia.  These 
modifications  of  innervation  may  be  confined  to  one  nerve,  as  the  musculo- 
spiral,  when  there  will  be  loss  of  motor  power  in  the  extensors  and  supinators 
of  the  forearm  and  hand,  with  loss  of  sensation  or  with  hyperesthesia  of  the 
part  of  the  hand  supplied  by  the  radial  nerve.  In  other  cases  we  find  motor 
paralysis  of  the  circumflex  or  musculo-spiral  nerve,  and  hyperesthesia  of  the 
ulnar.  In  these  respects  there  is  every  possible  variety. 

A severe  blow  inflicted  on  the  Dorsal  or  the  Lumbar  Region  may  induce 
more  or  less  complete  paraplegia.  In  some  cases  the  paralysis  of  the  lower 
limbs  has  been  complete  and  instantaneous  ; and  has  affected  both  sensation 
and  motion,  with  loss  of  power  over  the  sphincters.  In  other  cases  there  has 
been  only  paralysis  of  motion,  sensation  continuing  perfect  or  being  in  excess. 
The  reverse  has  been  met  with,  but  less  frequently  and  less  completely  ; there 
being  loss  of  sensation,  and  impairment,  though  not  complete  loss,  of  power 
over  motion.  One  leg  is  frequently  more  severely  affected  than  the  other.  Or 
the  two  legs  may  be  unequally  affected  as  to  sensation  and  motion  ; both 
sensation  and  motion  being  impaired,  but  in  varying  degrees  in  the  two  limbs. 
There  may  be  complete  loss  of  power  over  the  sphincters  both  of  the  bladder 
and  anus,  with  incontinence  or  retention  of  urine  and  fames  ; or  the  loss  of 
power  may  be  confined  to  the  bladder,  which  is  especially  the  case  when 
there  is  paralysis  of  motion  rather  than  of  sensation  in  the  lower  limbs.  The 
state  of  the  urine  will  vary.  If  there  be  no  retention,  it  will  continue  acid. 
When  there  is  retention,  the  urine  usually  becomes  alkaline,  but  sometimes, 
even  when  there  is  complete  retention,  it  remains  strongly  acid  ; and  Ollivier 
noted  the  very  remarkable  circumstance  in  one  case  of  retention,  that  there 
was  an  enormous  formation  of  uric  acid,  so  that  the  catheter  became  loaded 
wnh  it.  Priapism  does  not  occur  in  concussion,  while  it  does  so  often  in  cases 
or  laceration  and  irritation  of  the  cord. 


rl  he  Temperature  of  the  body  generally  falls  below  the  normal  standard, 
0 eu  \ eiy  maikedly  so  : the  extremities  and  the  mouth  being  especially  cold. 
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When  tested  by  the  thermometer,  in  the  mouth  or  axilla,  the  temperature  will 
often  be  found  to  be  from  four  or  six  degrees  below  the  normal  standard  ; but 
when  the  thermometer,  which  perhaps  marked  only  90°  F.  in  the  axilla,  is 
placed  in  the  rectum,  it  will  be  found  to  rise  above  normal  to  99°  or  ]00°  F. 
This  is  very  important  as  shewing  that  the  whole  body  is  not  uniformly  of  a 
lower  temperature  than  normal.  It  points  rather  to  a disturbance  of  the 
vaso-motor  action  of  the  sympathetic  nerve  than  to  any  direct  influence 
exerted  by  the  spinal  cord,  and  may  be  connected  with  that  condition  of 
abdominal  congestion  which  is  so  common  a sequence  of  these  injuries. 

The  Secondary  Symptoms  of  severe  concussion  of  the  spine  are  usually 
those  of  developing  inflammation  in  the  meninges  and  in  the  cord 
itself.  They  consist  of  pain  in  some  part  or  parts  of  the  spine,  greatly  in- 
creased by  pressure  and  motion,  and  rigidity  of  the  vertebral  column,  the 
patient  moving  it  as  a whole.  The  pain  is  greatly  increased  by  all  movements, 
but  especially  by  those  of  rotation.  It  frequently  extends  as  a line  down  the 
limbs  or  as  a circle  round  the  body,  giving  the  sensation  of  a cord  tied 
tightly. 

If  the  case  go  on  to  the  development  of  acute  inflammation  in  the  mem- 
branes of  the  cord,  spasms  of  a serious  character  come  on  ; at  first,  usually  of 
the  nature  of  trismus  ; then  general  spasms  of  the  body  and  limbs,  mostly 
followed  by  speedy  death  from  the  exhaustion  produced  by  their  repetition. 

If  the  inflammation  become  chronic  or  subacute,  permanent  alterations 
in  the  structure  of  the  cord  will  ensue,  leading  to  incurable  paralytic  affections, 
usually  confined  to  the  lower  extremities,  and  associated  with  great  and  deep- 
seated  derangement  of  the  general  health. 

White  softening  of  the  cord,  unassociated  with  signs  of  inflammation  of  it  or 
its  membranes,  may  be  the  result  of  a blow  on  the  back.  In  this  condition 
paralysis  of  sensation  or  motion,  often  accompanied  by  peculiar  rigidity  of  the 
muscles,  may  come  on,  and  idtimately  advance  to  general  paralysis. 

Causes  of  Death.— Concussion  of  the  spinal  cord  from  a severe  and  direct 
blow  upon  the  back  may  prove  fatal  at  very  different  periods,  depending  partly 
on  the  situation  of  the  blow,  and  in  a great  measure  on  the  lesions  to  which  it 
has  given  rise.  Sudden  and  fatal  paralysis  has  often  occurred,  without  leaving 
after  death  any  lesion  of  the  cord  that  could  be  assigned  as  the  cause  of  death. 
Abercrombie  says,  “ Concussion  of  the  cord  may  be  speedily  fatal  without 
producing  any  morbid  appearance  that  can  be  detected  on  dissection.”  ^ And 
he  refers  to  a case  related  by  Boyer,  and  four  recorded  by  Frank,  in  confirma- 
tion of  this  remark. 

In  other  cases,  the  fatal  result  may  be  occasioned  by  direct  and  demonstrable 
injury  of  the  spine  or  cord.  There  appear  to  be  four  forms  of  lesiou  that  will 
lead  to  death  in  spinal  concussion  from  direct  severe  violence. 

1.  Haemorrhage  within  the  spinal  canal  : — a.  Between  the  vertebrae  an 
the  dura  mater  ; h.  Between  the  membranes  and  the  cord  ; c.  In  both  situa- 
tions. In  these  respects,  intra vertebral  extravasations  resemble  closely  those 
which  occur  as  the  result  of  injury  within  the  cranium. 

2 Laceration  of  the  pia  mater  and  hernia  of  the  cord. 

« Extravasation  into  the  substance  of  the  cord.  _ . 

4.  Inflammation,  and,  perhaps,  suppuration  of  the  meninges,  with  softom''? 
and  disintegration  of  the  substance  of  the  cord.  This  disintegration  is,  d 
less,  of  an  acute  and  probably  inflammatory  character. 
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Concussion  of  tlic  spinal  cord  from  a direct  and  severe  injury  of  the  back 
may  terminate  also  in  complete  recovery  after  a longer  or  shorter  time,  or  in 
incomplete  recovery.  The  probability  of  the  termination  in  recovery  does  not 
depend  so  much  on  the  actual  severity  of  the  immediate  symptoms  that  may 
have  been  occasioned  by  the  accident,  as  on  their  persistence.  If  they  continue 
beyond  a certain  time,  changes  will  take  place  in  the  cord  and  its  membranes 
which  are  incompatible  with  the  proper  exercise  of  its  functions. 

Injuries  of  the  Vertebral  Column  in  Concussion. — In  concussion  of 
the  spinal  cord,  there  is,  in  addition  to  the  lesion  of  the  cord,  serious  injury 
inflicted  on  the  ligamentous  and  bony  structures  of  the  vertebral  column. 
This  injury,  however,  must  be  considered  as  an  accidental  complication,  as  it 
does  not  necessarily  occasion,  or  even  aggravate,  the  mischief  done  to  the 
cord.  Thus  the  ligaments  may  be  torn  through  so  as  to  allow  partial  separa- 
tion of  contiguous  vertebrae  ; or,  a vertebra  may  be  fractured,  but  without  any 
displacement  of  the  broken  fragments,  or  other  sign  by  which  it  is  possible 
during  life  to  determine  the  exact  amount  of  injury  inflicted  on  the  parts 
external  to  the  cord.  In  this  respect  injuries  of  the  spine  closely  resemble 
those  of  the  head  ; their  chief  importance  depending  on  the  amount  of  injury 
inflicted  upon  the  contained  parts.  In  the  spine,  as  in  the  head,  it  will  some- 
times be  found  after  death  from  what  appears  to  be,  and  in  reality  is,  simple- 
injury  of  the  nervous  centres,  that  the  vertebral  column  in  the  one  case,  and 
the  skull  in  the  other,  has  suffered  an  amount  of  injury  unsuspected  during 
life ; and  which,  though  it  may  not  in  any  way  have  determined  the  fatal 
result,  yet  affords  conclusive  evidence  of  the  violence  to  which  the  parts  have 
been  subjected,  and  the  intensity  of  the  disorganizing  shock  that  they  have 
suffered.  There  is,  however,  a very  essential  difference  between  the  spine  and 
the  head.  A simple  fracture  of  the  cranium  may  be  of  no  moment,  except  so  far 
as  the  violence  that  has  occasioned  it  may  have  influenced  the  brain.  In  the 
spine,  the  case  is  not  parallel ; for,  as  the  vertebral  column  is  the  centre  of 
support  to  the  body,  its  function  in  this  respect  will  be  lost  when  it  is  broken  ;• 
even  though  the  spinal  cord  may  not  have  been  injured  by  the  edges  of  the 
fractured  vertebrae,  but  simply  violently  and  fatally  concussed  by  the  same 
force  that  broke  the  spine. 

Boyer  noticed  the  very  interesting  practical  fact,  that,  when  the  interspinousr 
ligaments  were  ruptured  in  consequence  of  forcible  flexion  of  the  spine  for- 
wards, no  fatal  consequences  usually  ensued,  the  integrity  of  the  parts  be  inn 
restored  by  rest ; but  that,  when  the  ligamenta  subflava  were  torn  through, 
and  the  arches  separated,  paraplegia  and  death  followed.  This  he  attributed 
to  stretching  of  the  spinal  cord.  Sir  C.  Bell,  however,  with  great  acuteness, 
has  pointed  out  the  error  of  this  explanation,  and  states  that  “ it  is  the  progress 
ol  the  inflammation  to  the  spinal  marrow,  and  not  the  pressure  or  the  extension 
ot  it,  which  makes  these  cases  of  subluxation  and  breach  of  the  tube  fatal.” 
lhere  can  be  no  doubt  that  this  explanation  is  the  correct  one  ; and  that, 
when  once  the  spinal  canal  is  forcibly  torn  open,  fatal  inflammation  will  spread' 
co  the  meninges  and  to  the  medulla  itself. 

*5ecfa  Blows.  1 he  consideration  of  the  effects  that  may  be 

l r1  J , 0n  the /Pinal  cord  by  slight,  blows , whether  applied  to  the  back  or  to 

HHmipro  ^ai  ° t lC  ha8  l°n§’  arrested  the  attention  of  observant  prac- 
i-u  jci ci ombie,  writing  in  1829,  Says,  that  chronic  inflammation  of 

vol  r 1 S mem^ranes  ma7  supervene  upon  very  slight  injuries  of  the 
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■spine.”  lie  says  also : “ Every  injury  of  the  spine  should  be  considered  as 
deserving  of  minute  attention.  The  more  immediate  cause  of  anxiety  in  such 
cases  is  inflammatory  action,  which  may  be  of  an  acute  or  chronic  kind  ; and 
we  have  seen  that  it  may  advance  in  a very  insidious  manner  even  after  in- 
juries that  were  of  so  slight  a kind  that  they  attracted  at  the  time  little  or  no 
attention.”  Nothing  can  be  clearer  and  more  positive  than  this  statement. 
These  remarks  of  Abercrombie  are  confirmed  by  Ollivier,  by  Bell,  and  by  other 
writers  on  snch  injuries. 

Concussion  from  Indirect  Violence.— There  is  a class  of  cases  of  an 
extremely  insidious  and  protracted  character,  in  which  the  patient  has  re- 
ceived no  blow  or  injury  upon  the  head  or  spine,  but  the  whole  system  has 
had  a severe  shake  or  shock,  in  consequence  of  which  disease  is  developed  in 
the  spinal  cord,  perhaps  eventually  extending  to  the  membranes  of  the  brain. 
These  cases  are  more  frequent  in  railway  than  in  other  injuries ; but  they 
.occasionally  occur  in  consequence  of  ordinary  accidents. 

One  of  the  most  remarkable  circumstances  connected  with  injuries  of  the 
spinal  cord  is,  the  disproportion  between  the  accident  and  the  mischief  pro- 
duced thereby.  Not  only  do  most  serious,  progressive,  and  persistent  symptoms 
of  concussion  of  the  spinal  cord  often  develop  themselves  after  apparently  slight 
injuries,  but  frequently  when  there  is  no  sign  whatever  of  external  lesion. 
The  shake  or  jar  inflicted  on  the  spine  when  a person  jumping  from  the  height 
of  a few  feet  comes  to  the  ground  suddenly  and  heavily  on  his  heels  or  in  a 
sitting  posture,  has  been  well  known  to  Surgeons  as  a not  uncommon  cause  of 
spinal  weakness  and  debility.  It  is  the  same  in  railway  accidents  ; the  shock 
to  which  the  patient  is  subjected  being  often  followed  by  a train  of  slowly 
progressive  symptoms,  indicative  of  concussion  and  subsequent  irritation  and 
inflammation  of  the  cord  and  its  membranes. 

It  is  worthy  of  remark,  that  the  symptoms  of  spinal  concussion  seldom 
occur  when  a serious  injury  has  been  inflicted  on  one  of  the  limbs,  unless  the 
spine  itself  have  at  the  same  time  been  directly  and  severely  struck.  A person 
who  by  any  ordinary  accident  has  one  of  his  limbs  fractured  or  dislocated 
necessarily  sustains  a very  severe  shock  ; but  it  is  extremely  rare  to  find  that 
the  spinal  cord  or  the  brain  has  been  injuriously  influenced.  It  would  appear 
us  if  the  violeuce  of  the  shock  expends  itself  in  the  production  of  the  fracture 
or  the  dislocation,  and  that  a jar  of  the  more  delicate  nervous  structures  is 
■thus  avoided.  A familiar  illustration  of  this  is  afforded  in  the  injury  sustained 
by  a watch  by  falling  on  the  ground.  A watchmaker  once  told  me  that,  if  the 
glass  be  broken,  the  works  are  rarely  damaged  ; if  the  glass  escape  unbroken, 
the  jar  of  the  fall  will  usually  be  found  to  have  stopped  the  movement.  _ 

How  these  jars,  shakes,  shocks,  or  concussions  of  the  spinal  cord  diieety 
influence  its  action,  I cannot  say  with  certainty.  When  a magnet  is  struck  a 
heavy  blow  with  a hammer,  the  magnetic  force  is  jarred,  shaken,  or  concussed 
out  of  the  iron.  So,  if  the  spine  be  severely  jarred,  shaken,  or  concussed  by  a 
blow  or  shock  of  any  kind  communicated  to  the  body,  we  find  that  the  ncivous 
force  is  to  a certain  extent  shaken  out  of  the  man,  and  that  he  lias  in  some  "ay 
lost  nervous  power.  What  immediate  change,  if  any,  has  taken  place  m t e 
nervous  structure  to  occasion  that  effect,  we  no  more  know  than  what  cliang 
barmens  to  a magnet  when  struck. 

There  is  a peculiar  train  of  symptoms  of  the  following  character  some  n 
met  with  iu  concussion  of  the  spine,  from  whatever  cause  it  may  occur. 
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patient  struck  on  the  lower  dorsal  region  feels  as  it  an  electric  shock  had 
passed  through  him  ; he  becomes  feeble,  and  scarcely  able  to  stand  or  walk. 
He  takes  to  his  bed,  and  for  several  days  passes  scarcely  any  urine,  micturating 
only  once  in  twenty-four  or  thirty-six  hours.  There  is  no  distension  of  the 
bladder  from  retention  ; but  little  or  no  urine  is  secreted.  On  passing  the 
•catheter  the  bladder  will  be  found  to  contain  not  more  than  from  six  to  eight 
ounces.  The  cutaneous  sensibility  of  the  lower  extremities  is  gradually 
diminished  until  it  becomes  entirely  lost.  There  is  no  reflex  movement  on 
tickling  the  soles  of  the  feet,  and  no  electric  sensibility,  usually  as  high  as  the 
knees ; sometimes  the  anaesthesia  extends  much  higher.  The  patellar  reflex, 
electric  irritability  and  muscular  tonicity  continue  for  a time  unimpaired, 
perhaps  exaggerated,  then  decline,  paresis  of  the  lower  limbs  setting  in.  The 
temperature  of  the  extremities  and  mouth,  falls  much  below  normal.  The 
patient  becomes  anaemic,  wastes,  and  is  emotional,  a hysterical  condition 
developing.  This  state  may  continue  for  many  months,  a year,  or  two  even, 
with  many  intercurring  neurotic  phenomena.  But  however  hopeless  the  case 
may  appear,  recovery  may  be  anticipated  with  confidence,  though  some  years 
may  elapse  before  this  is  complete. 

Secondary  Effects. — Whatever  may  be  the  nature  of  the  primary  change 
that  is  produced  in  the  spinal  cord  by  a concussion,  the  secondary  effects  are 
clearly  inflammatory,  and  are  identical  with  those  phenomena  that  have  been 
described  by  Ollivier,  Abercrombie,  and  others,  as  dependent  on  chronic 
meningitis  of  the  cord,  and  subacute  myelitis. 

One  of  the  most  remarkable  phenomena  attendant  upon  this  class  of  cases 
is,  that  at  the  time  of  the  occurrence  of  the  injury  the  sufferer  is  usually 
quite  unconscious  that  any  serious  accident  has  happened  to  him.  The 
period  of  the  supervention  of  the  more  [serious,  persistent,  and  positive- 
symptoms  of  spinal  lesion  will  vary  greatly.  Most  commonly,  after  the  first 
and  immediate  effects  of  the  accident  have  passed  off,  there  is  a period  of  com- 
parative ease,  and  of  remission  of  the  symptoms,  during  which  the  patient 
imagines  that  he  will  speedily  regain  his  health  and  strength.  This  period 
may  last  for  many  weeks,  possibly  for  two  or  three  months.  Although  there 
is  often  this  long  interval  between  the  time  of  the  occurrence  of  the  accident 
and  the  supervention  of  the  more  distressing  symptoms,  it  will  be  found,  on 
close  inquiry,  that,  there  has  never  been  an  interval  of  complete  restoration  to 
health.  His  friends  remark,  and  he  feels  that  “ he  is  not  the  man  he  was.” 
He  has  lost  bodily  energy,  mental  capacity,  and  business  aptitude.  He  looks 
ill  and  worn  ; often  becomes  irritable  and  easily  fatigued.  He  still  believes 
that  he  has  sustained  no  serious  or  permanent  hurt,  and 'so  long  as  he  is  at 
rest,  he  will  feel  tolerably  well ; but  any  attempt  at  ordinary  exertion  of  body 
or  mind  brings  back  all  those  feelings  or  indications  of  nervous  prostration 
and  irritation  characteristic  of  these  injuries  ; and  to  them  will  gradually  be 
superadded  more  serious  symptoms  which  evidently  proceed  from  a chronic 
•disease  of  the  cord  and  its  membranes.  After  a lapse  of  several  months— from 
nee  to  six  the  patient  will  find  that  he  is  slowly  but  steadily  becoming 
voisc,  anc  he  then,  perhaps  for  the  first  time,  becomes  aware  of  the  serious 
ana  deep-seated  injury  that  his  nervous  system  has  sustained. 

we  countenance  is  usually  pallid,  sometimes  even  livid,  and  has  a peculiarly 
Z10I7’.  exI,leiS8i°dless  look  the  patient  generally  looking  much  older  tliau 
a ^ ls’01  t ‘■an  he  did  before  the  accident.  1 have,  however,  seen  instances 

3 I)  2 
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of  flushing  of  the  face,  apparently  clue  to  lesion  of  the  sympathetic  and  dis- 
turbance of  its  vaso-motor  action. 

In  all  cases  of  concussion  of  the  spinal  cord,  followed  by  secondary  con- 
sequences, it  will  be  found  that  the  brain  participates,  after  a time,  in  the 
general  disturbance  of  tbc  nervous  system.  The  thoughts  are  confused. 
The  patient  cannot  concentrate  his  ideas  so  as  to  carry  out  a connected 
line  of  reasoning  ; he  attempts  to  read,  but  is  obliged  to  lay  aside  the  book  or 
paper  after  a few  minutes’  attempt  at  perusal.  All  business-aptitude  is  lost ; 
partly  from  impairment  of  memory,  partly  from  confusion  of  thought  and 
inability  to  concentrate  ideas  for  a sufficient  length  of  time.  The  temper 
often  becomes  changed  for  the  worse,  the  patient  being  fretful,  irritable,  and 
in  some  way — difficult  perhaps  to  define,  but  easily  appreciated  by  those  around 
him — altered  in  character. 

The  sleep)  is  disturbed,  restless,  and  broken.  The  patient  wakes  up  in 
sudden  alarm  ; dreams  much  ; the  dreams  are  distressing  and  horrible. 

The  head  is  usually  of  its  natural  temperature,  but  sometimes  hot.  The 
patient  complains  of  various  uneasy  sensations  in  it  ; of  pain,  tension,  weight, 
or  throbbing  ; of  giddiness  ; of  a confused  or  strained  feeling  in  it ; and  fre- 
quently of  loud  and  incessant  noises,  described  as  roaring,  rushing,  ringing, 
singing,  sawing,  rumbling,  or  thundering.  These  noises  vary  in  intensity  at 
different  periods  of  the  day  ; but,  if  once  they  occur,  they  are  never  entiiely 
absent,  and  are  a source  of  great  distress. 

The  organs  of  special  sense  usually  become  more  or  less  seriously  affected, 
being  sometimes  over-sensitive  and  irritable,  whilst  at  others  then  functions 
are  impaired  or  perverted.  In  many  cases  we  find  a combination  of  all  these 
conditions  in  the  same  organ.  Vision  may  be  affected  in  various  ways  and 
in  very  different  degrees.  These  affections  of  the  eye  are  so  characteristic  and 
important  that  they  will  be  described  separately  further  on. 

The  hearing  may  be  variously  affected.  Not  only  does  the  patient  common  \ 
complain  of  the  noises  in  the  head  and  ears  that  have  already  been  described, 
but  the  ears,  like  the  eyes,  may  be  over -sensitive  or  too  cliff  1.  One  ear  is 
frequently  over-sensitive,  whilst  the  other  is  less  acute  than  it  was  bcfoi c t ic 
accident.  Loud  and  sudden  noises  are  peculiarly  distressing  to  these  patients. 
Taste  and  smell  are  sometimes,  but  more  rarely,  perverted. 

The  sense  of  touch  is  impaired.  The  patient  cannot  pick  up  a pm,  cannot 
button  his  dress,  cannot  feel  the  difference  between  different  textures,  as  c ° 1 
and  velvet.  He  loses  the  sense  of  weight,  and  cannot  tell,  for  instance,  udiether 
a sovereign  or  a shilling  is  balanced  on  his  finger.  Speech  is  rarely  aflec 
The  attitude  is  stiff  and  unbending.  The  patient  holds  himself  yeiy  erec  , 
usually  walks  straight  forwards,  as  if  afraid  or  unable  to  turn  to  eit  ici  si  e. 
The  movements  of  the  head  or  trunk,  or  both,  do  not  possess  thcii  natura  r°. 
dom.  There  may  be  pain  or  difficulty  in  moving  the  head  in  t ic  an  c 
posterior  direction,  or  in  rotating  it ; or  all  movements  may  be  attcuc  cc  ' so 
much  pain  and  difficulty  that  the  patient  is  afraid  to  attempt  them,  am 
keeps  the  head  in  an  attitude  of  immobility.  The  movements  of  m 
•ire  often  equally  restrained,  especially  in  the  lumbar  region.  - 
ZIZciLJs,  or  sideways,  is  painful,  difficult  and  maybe ■»*-*£ 
flexion  backwards  is  usually  most  complained  of.  If  the  P»tient 
to  stoop  and  pick  anything  off  the  ground,  he  will  not  be  able  to  do*,  ^ 
tile  usual  way,  but  bends  down  on  the  knee  and  so  leaches  t - 
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he  be  laid  horizontally,  and  told  to  raise  himself  into  the  sitting  posture, 
without  the  use  of  his  hands,  he  will  be  unable  to  do  it. 

The  state  of  the  spine  will  be  found  to  be  the  real  cause  of  these  symptoms. 
On  examining  it  by  pressure,  by  percussion,  or  by  the  application  of  the  hot 
spouge,  it  will  be  found  that  it  is  painful,  and  that  its  sensibility  is  exalted 
at  one,  two,  or  three  points.  These  are  usually  the  upper  cervical,  the  middle 
dorsal,  and  the  lumbar  regions.  The  exact  vertebras  that  are  affected  vary 
necessarily  in  different  cases  ; but  the  exalted  sensibility  always  includes  two, 
and  usually  three,  at  each  of  these  points.  It  is  in  consequence  of  the  pain 
that  is  occasioned  by  any  movement  of  the  trunk  in  the  way  of  flexion  or 
rotation,  that  the  spine  loses  its  natural  suppleness,  and  moves  as  a whole — 
as  if  cut  out  of  one  solid  piece — instead  of  with  its  usual  flexibility. 

The  movements  of  the  head  upon  the  upper  cervical  vertebree  are  variously 
affected.  In  some  cases,  the  head  moves  freely  in  all  directions,  without  pain 
or  stiffness.  In  other  cases,  the  greatest  agony  is  induced  if  the  Surgeon  take 
the  head  between  his  hands  and  bend  it  forwards  or  rotate  it;  the  articulations 
■between  the  occipital  bone,  the  atlas,  and  the  axis,  being  evidently  inflamed. 
The  pain  is  usually  confined  to  the  vertebral  column,  and  does  not  extend 
beyond  the  transverse  processes,  but,  in  some  instances,  it  extends  widely 
over  the  back  on  both  sides,  and  seems  to  correspond  with  the  distribution 

iof  the  posterior  branches  of  the  dorsal  nerves.  In  these  cases,  from  the 
musculo-cutaneous  distribution  of  these  nerves,  the  pain  is  superficial  and 
cutaneous  as  well  as  deeply  seated. 

The  muscles  of  the  hack  are  usually  unaffected  ; but  in  some  cases,  where  the 
muscular  branches  of  the  dorsal  nerves  are  affected,  they  may  become  very 
irritable  and  spasmodically  contracted,  so  that  their  outlines  are  very  distinct. 

The  ejait  of  the  patient  is  characteristic.  He  walks  more  or  less  unsteadily, 
generally  uses  a stick,  or,  if  deprived  of  that,  is  apt  to  lay  his  hand  on  any 
article  of  furniture  that  is  near  to  him,  for  the  purpose  of  steadying  himself. 
He  keeps  his  feet  somewhat  apart,  so  as  to  increase  the  basis  of  support,  and 
consequently  walks  in  a straddling  manner.  As  one  leg  is  often  weaker  than 
•the  other,  he  totters  somewhat,  and  raises  the  foot  but  slightly  off  the  ground, 
so  that  the  heel  is  apt  to  touch.  He  seldom  drags  the  toe  ; but,  as  lie  walks 
flat-footed  as  it  were  on  one  side,  the  heel  drags.  This  peculiar  straddling, 
tottering,  unsteady  gait,  with  the  spine  rigid,  the  head  erect,  and  looking- 
straight  forwards,  gives  the  patient  the  aspect  of  a man  who  walks  blind- 
folded. The  patient  cannot  generally  stand  equally  well  on  either  foot.  One 
leg  usually  gives  way  immediately  under  him  if  he  attempt  to  stand  on  it.  lie 
often  cannot  raise  himself  on  his  toes,  or  stand  on  them,  without  immediately 
tottering  forwards.  His  power  of  walking  is  always  very  limited,  seldom 
exceeding  half  a mile  or  a mile  at  the  utmost.  He  cannot  ride,  even  if  much  in 
the  habit  of  doing  so  before  the  accident.  There  is  usually  considerable  diffi- 
culty  m going  up  and  down  stairs— more  difficulty  in  going  down  than  up. 
The  patient  is  obliged  to  support  himself  by  holding  on  to  the  balusters,  and 
often  brings  both  feet  together  on  the  same  step. 

R sensation  as  of  a cord  tied  round  the  waist,  with  occasional  spasm  of  the 
iap  ragm,  giving  rise  to  a catch  in  the  breathing,  or  hiccup,  is  sometimes  met 
with,  and  is  very  distressing  when  it  does  occur. 

I lie  nervous  power  of  the  limbs  will  be  found  to  be  variously  modified,  and 
" 1 Seneu  ly  be  so  to  very  different  degrees  in  the  different  limbs.  Some- 
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times  one  limb  only  is  affected ; in  other  cases  the  arm  and  leg  on  one  side, 
or  both  legs  only,  or  the  arm  and  both  legs,  or  all  four  limbs,  are  the  seat 
of  uneasy  sensations.  There  is  the  greatest  possible  variety  in  these  respects, 
dependent  of  course  entirely  upon  the  degree  and  extent  of  the  lesion  that 
has  been  inflicted  upon  or  induced  in  the  spinal  cord.  Sensation  or  motion 
may  be  affected  ; or  both  may  suffer,  either  alike  or  in  unequal  degrees. 
Sensation  and  motion  may  both  be  seriously  impaired  in  one  limb,  or  sensa- 
tion in  one  and  motion  in  another.  The  paralysis  is  seldom  complete.  It 
may  become  so  in  the  more  advanced  stages,  after  several  years  ; but  for  the 
first  year  or  two  it  is  almost  always  partial.  It  is  sometimes  incompletely 
recovered  from,  especially  so  far  as  sensation  is  concerned. 

The  loss  of  motor  power  is  especially  marked  in  the  legs,  and  more  often  in 
the  extensor  than  in  the  flexor-  muscles.  The  extensor  of  the  great  toe  is 
especially  apt  to  suffer.  The  hand  and  arm  are  less  frequently  the  seat  of 
loss  of  motor  power  than  the  leg  and  foot  ; but  the  muscles  of  the  ball  of  the 
thumb,  or  the  flexors  of  the  fingers,  may  be  affected.  The  loss  of  motor 
power  in  the  foot  and  leg  is  best  tested  by  the  application  of  the  galvanic 
current,  so  as  to  compare  the  irritability  of  the  same  muscles  of  the  opposite 
limbs.  The  electric  test  is  not  under  the  influence  of  the  patient’s  will ; and 
a very  true  estimate  can  thus  be  made  of  the  loss  of  contractility  in  any  given 
set  of  muscles.  The  loss  of  motor  power  in  the  hand  is  best  tested  by  the 
force  of  the  patient’s  grasp.  This  may  be  roughly  estimated  by  telling  him  to 
squeeze  the  Surgeon’s  fingers,  first  with  one  hand  and  then  with  the  other,  or 
more  accurately  by  means  of  the  dynamometer,  which  shows  on  an  index  the 
precise  amount  of  pressure  exercised  in  grasping.  It  is  in  consequence  of  the 
diminution  of  motor  power  in  the  legs  that  those  peculiarities  of  gait  which 
have  been  above  described  are  met  with,  and  they  are  most  marked  when  the 
amount  of  loss  is  unequal  in  the  two  limbs. 

Modification  or  diminution  of  sensed  ion  in  the  limbs  is  one  of  the  most 
marked  phenomena  in  these  cases.  In  many  instances  the  sensibility  is  a good 
deal  augmented,  especially  in  the  earlier  stages.  The  patient  complains  of 
shooting  pains  down  the  limbs,  like  stabs,  darts,  or  electrical  shocks,  flhe 
surface  of  the  skin  is  sometimes  over-sensitive  in  places  on  the  back  ; or,  in 
various  parts  of  the  limbs,  hot,  burning  sensations  arc  experienced.  Afrei  a 
time  these  sensations  give  place  to  various  others,  which  are  very  differently 
described  by  patients.  Tingling,  a feeling  of  “ pins  and  needles,  a hea\  y 
sensation,  as  if  the  limb  were  asleep,  creeping  sensations  down  the  back  and 
along  the  nerves,  and  formication,  are  all  commonly  complained  of.  1 hesc 
sensations  arc  often  confined  to  one  nerve  in  a limb,  as  the  ulnar  or  t c 
musculo-spiral.  Numbness,  more  or  less  complete,  may  exist  independently  o . 
or  be  associated  with,  all  these  various  modifications  of  sensation.  It  may  >c 
confined  to  a part  of  a limb,  may  influence  the  whole  of  it,  or  may  extend  to 
several  limbs.  Its  degree  and  extent  arc  best  tested  by  Brown-Sequarc  s 

msthesiometer.  _ . . 

In  determining  the  condition  of  the  spinal  cord,  special  attention  must 
paid  to  the  tendon  reflexes,  and  to  the  electric  irritability  of  particular  groups  o 
muscles.  It  would  be  altogether  foreign  to  the  scope  of  this  work  to  desen  c 
the  significance  of  the  various  phenomena  presented  by  these  several  means  o 
diagnosis.  But  it  may  be  stated  generally  that  in  sub-inflammatory  am  m 
flammatory  conditions  the  reflex  manifestations  are  more  active  an 
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electric  irritability  of  muscles  more  intense  than  natural ; whilst  when  the 
lesion  of  the  cord  has  advanced  to  disintegration  of  its  substance  they  are  pro- 
portionately diminished  or  lost.  But  in  practice  these  two  conditions  of  in- 
flammation and  of  disorganization  are  so  frequently  combined  m varying 
degrees  that  proportionate  modifications  of  reflex  and  electric  phenomena 
occur.  And  it  is  in  determining  the  value  and  true  significance  of  these  that 
the  diagnostic  skill  of  the  physician  is  shown. 

Coldness  of  one  of  the  extremities,  dependent  upon  loss  of  nervous  power  and 
defective  nutrition,  is  often  perceptible  to  the  touch,  and  may  be  determined 
by  the  thermometer  ; but  in  many  cases  the  sensation  of  coldness  is  far  greater 
to  the  patient  than  it  is  to  the  Surgeon’s  hand,  and  not  unfrequently  no  appre- 
ciable difference  in  the  temperature  of  two  limbs  can  be  determined  by  the 
most  delicate  clinical  thermometer,  although  the  patient  experiences  a very 
distinct  and  distressing  sense  of  coldness  in  one  limb. 

The  condition  of  the  limbs  as  to  size,  and  the  state  of  their  muscles,  will  vary 
greatly.  In  some  cases  of  complete  paraplegia,  which  has  lasted  for  years,  it 
has  been  remarked  that  no  diminution  whatever  has  taken  place  in  the  size  of 
the  limbs.  It  is  evident,  therefore,  that  loss  of  size  in  a limb  that  is  more  or 
less  completely  paralysed  is  not  the  simple  consequence  of  the  disuse  of  the 
muscles  ; or  it  would  always  occur.  But  it  must  arise  from  some  modification 
of  innervation,  influencing  the  nutrition  of  the  limb,  independently  of  the  loss 
of  its  muscular  activity.  In  most  cases,  however,  where  the  paralytic  condi- 
tion has  been  of  some  duration,  the  limb,  on  accurate  measurement,  will  be 
found  to  be  somewhat  smaller  in  circumference  than  its  fellow  on  the  opposite 
side.  Most  commonly  when  a limb  dwindles  the  muscles  become  soft,  and  the 
intermuscular  spaces  more  distinct.  Occasionally,  in  advanced  cases,  some 
contraction  and  rigidity  in  particular  muscles  set  in.  Thus  the  flexors  of  the 
little  and  ring  fingers,  the  extensors  of  the  great  toe,  the  deltoid  or  the  muscles 
of  the  calf,  may  all  become  more  or  less  rigid  and  contracted. 

The  body  itself  generally  loses  weight ; and  a loss  of  weight,  when  the 
patient  is  rendered  inactive  by  a semi -paralysed  state,  and  takes  a fair  quantity 
of  good  food,  which  he  digests  sufficiently  well,  may  usually  be  taken  to  be 
indicative  of  progressive  disease  in  the  nervous  system.  When  the  progress 
of  the  disease  has  been  arrested,  though  the  patient  may  be  permanently 
paralysed,  a considerable  increase  of  size  and  weight  often  takes  place.  This 
is  a phenomenon  of  common  occurrence  in  ordinary  cases  of  paralysis  from 
disease  of  the  brain. 


The  condition  of  the  yenito-iirimry  organs  is  seldom  much  deranged  in  the 
cases  under  consideration.  Sometimes  there  is  suppression  of  urine  more  or 
less  complete  for  two  or  three  days  ; retention  very  rarely  occurs.  Sometimes 
irritability  of  the  bladder  is  a prominent  symptom.  The  urine  generally 
retains  its  acidity,  sometimes  markedly,  at  others  but  very  slightly.  As  there 
is  no  retention,  it  does  not  become  alkaline,  ammoniacal,  or  otherwise 
offensive.  The  sexual  desire  and  power  are  usually  greatly  impaired,  and 
often  entirely  lost ; not  invariably  so,  however.  I have  never  heard  priapism 
complained  of. 


khe  contractility  of  the  sphincter  ani  has  not,  in  any  case  which  I have 

>bscrved,  been  so  far  impaired  as  to  lead  to  involuntary  escape  of  flatus  or  of 
Aces. 

Ihe  heart  will  often  continue  to  beat  in  a violent  or  tumultuous  manner  for 
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many  months  after  the  receipt  of  a spinal  concussion  or  severe  nervous  shock, 
the  pulse  however  being  feeble.  This  disproportion  between  the  force  of  the 
heart’s  action  and  that  of  the  pulse  is  very  marked  in  many  of  these  cases,  and 
is  an  additional  proof  if  any  were  needed  of  the  important  part  played  by  the 
sympathetic  in  these  cases. 

The  Progressive  Development  of  the  various  symptoms  that  have  just 
been  detailed  extends  usually  over  a lengthened  period.  In  the  early  stages,  the 
chief  complaint  is  a sensation  of  lassitude,  weariness,  and  inability  for  mental 
and  physical  exertion.  Then  come  the  pains,  tinglings,  and  numbness  of  the 
limbs  ; next  the  fixed  pain  and  rigidity  of  the  spine  ; then  the  mental  con- 
fusion and  signs  of  cerebral  disturbance,  and  the  affection  of  the  organs  of 
sense  ; the  loss  of  motor  power,  and  the  peculiarity  of  gait.  It  is  by  this 
chain  of  symptoms,  which,  though  fluctuating  in  intensity,  is  yet  continuous 
and  unbroken,  that  the  injury  sustained,  and  the  illness  subsequently  developed, 
can  be  linked  together  in  the  relation  of  cause  and  effect. 

Impairment  of  Vision  from  Spinal  Injury.* — One  of  the  most  frequent 
and  most  troublesome  effects  of  spinal  injury  is  a certain  degree  of  impairment 
of  vision,  which  assumes  different  characters,  and  comes  on  at  very  varying 
periods  after  the  injury.  Often  a considerable  interval  intervenes  between  the 
occurrence  of  the  injury  and  the  development  of  the  eye-symptoms  ; and,  if  the 
patient  be  confined  to  bed,  and  be  not  called  upon  to  use  his  eyes,  it  may  be 
long  before  he  discovers  that  their  sight  is  enfeebled.  This  is  more  especially 
apt  to  be  the  case,  as  the  attention  of  the  Surgeon  may  not  be  directed  to  the 
state  of  the  eyes  in  the  first  instance.  The  first  and  most  frequent  symptom 
that  is  complained  of  is  a dimness  or  weakness  of  the  sight,  so  that  the  patient 
cannot  define  the  outlines  of  small  objects,  and  cannot  see  in  an  obscure  light. 
If  he  attempt  to  read,  he  can  define  the  letters  often  of  the  smallest  priut 
for  a few  seconds  or  minutes,  but  they  soon  run  into  one  another,  become 
obscured  and  blurred,  and  ill-defined.  Glasses  do  not  materially,  if  at  all,  im- 
prove this  condition.  There  is  often  in  the  early  stages  some  slight  irregu- 
larity in  the  axis  of  the  eyes,  scarcely  amounting,  however,  to  a squint.  This 
blurring,  or  indistinctness  of  vision,  is  often  more  marked  with  respect  to  near 
than  to  distant  objects.  After  a time  the  patient  usually  suffers  from  irritabi- 
lity of  the  eyes,  and  cannot  bear  a strong  light,  even  that  of  an  ordinary 
window,  in  the  daytime,  or  unshaded  gas  or  lamplight.  In  consequence  of 
this  irritability  of  the  eyes,  the  brows  become  involuntarily  contracted,  and 
the  patient  acquires  a peculiar  frown  so  as  to  exclude  light  as  much  as 
possible.  This  intolerance  of  light  may  amount  to  perfect  photophobia, 
and  is  then  associated  with  congestion  of  the  conjunctiva  and  accompanied 
by  lachrymation.  One  or  both  eyes  may  be  thus  affected.  This  intolerance 
of  light  is  usually  accompanied  by  musete  volitantes  and  spectra,  rings, 
stars,  spots,  flashes,  and  sparks,  or  an  appearance  of  white-coloured  ilame. 
The  appearance  of  a fixed  luminous  spectrum,  a line,  circle,  or  coloured 
bar  across  the  field  of  vision,  is  sometimes  complained  of.  There  is  an 
undue  retention  of  the  image  in  many  cases  ; and  where  the  patient  has 
looked  at  any  fixed  object,  such  as  the  sun  or  the  fire,  complementary  spectral 
colours,  often  of  the  most  beautiful  character,  of  varying  degrees  of  intensity, 


• For  a fuller  consideration  of  the  subject  of  Imiwimmil  of  17. don  ns  n .1^ i’H )T'  \ u 

Nervous  System,  1 would  refer  the  render  to  Lecture  10,  " Concussion  of  the  Spine,  by  the  Auu.or 

Longmans,  lSSli. 
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1 will  develop  themselves  in  succession.  The  patient  is  in  some  cases  con- 
, scions  of  the  circulation  in  his  own  eye,  which  becomes  distinctly  visible  to 

i him,  even  in  its  pulsatory  character.  _ . . 

From  this  description  of  the  symptoms  of  the  impairment  ol  vision  that 
[ follows  spinal  injury,  it  would  appear  that  it  is  of  five  distinct  kinds,  which 
may,  however,  be  associated  : 1.  Asthenopia,  or  simple  weakness  of  sight; 
2.  Amblyopia,  a paresis  of  the  optic  nerve  or  retina ; 3.  Loss  or  failure  of  the 
i power  of  accommodation ; 4.  Irritability  of  the  eye  and  photopsia  from  liypermmia 
; or  inflammation  of  the  optic  nerve  and  retina,  which  may  lead  to,  5.  Atrophy 
||  of  the  optic  nerve. 

The  objective  phenomena  presented  by  the  eye,  and  the  ophthalmoscopic 


Fig.  32S — Use  of  tlie  Optlwlmosco])?. 

I appearances  seen  in  the  interior  of  the  globe  in  these  cases,  have  been  carefully 
studied  by  Wharton  Jones  and  Allbutt.  Jones,  in  his  able  work  “ On  Failure 
of  Sight  after  Railway  and  other  Injuries,”  states  that  the  eyelids  arc  usually 
half  closed  ; the  eyes  sunken  and  watery  ; the  veins  of  the  eyeball  congested. 
The  movements  of  the  pupils  are  sometimes  normal ; sometimes  more  sluggish, 
sometimes  more  active  than  usual.  This  will  necessarily  depend  upon  whether 
the  eye  be  affected  by  simple  asthenopia,  or  whether  there  be  some  hypermmic 
or  inflammatory  state  developed  in  its  interior. 

The  ophthalmoscopic  appearances  vary  greatly.  In  some  cases,  as  Wharton 
•Jones  observes,  the  morbid  state  on  which  the  failure  of  sight  and  other  sub- 
jective symptoms  depend,  may  be  at  first  confined  to  some  central  portion  of 
the  optic  nervous  apparatus,  and  no  ophthalmoscopic  evidence  of  implication 
o the  retina  or  optic  disc  may  present  itself  till  a more  advanced  stage  of  the 
case  Sooner  or  later,  however,  whether  as  the  result  of  primary  changes  in 
ie  unc  us,  or  more  slowly  from  the  efiect  of  a slowly  progressive  inflamma- 
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tovy  affection  propagated  from  the  intracranial  portion  of  the  nervous  appa- 
ratus towards  its  periphery,  and  thus  inducing  morbid  changes  in  the  optic 
nerve  and  its  disc,  we  find  that  the  ophthalmoscope  reveals  changes  in  the 
fundus  of  the  eye.  “ The  disc,”  says  Wharton  Jones,  “is  seen  to  be  whitish 
and  somewhat  congested  ; the  retinal  veins  are  large,  though  the  fundus 
usually  presents  an  anaemic  aspect,  with  perhaps  some  pigrnentous  degenera- 
tion of  the  retina  round  the  disc.” 

One  or  other  of  these  conditions  occurs  in  the  majority  of  cases  of  spinal 
injury.  Allbutt  says  : “ It  is  tolerably  certain  that  disturbance  of  the  optic 
disc  and  its  neighbourhood  is  seen  to  follow  disturbance  of  the  spine,  with 
sufficient  frequency  and  uniformity  to  establish  the  probability  of  a causal 
relation  between  the  two  events.”  He  goes  on  to  say  that  in  13  cases  of 
chronic  spinal  disease  following  accident,  he  found  8 cases  of  sympathetic 
disorder  of  the  eye.  My  experience  fully  accords  with  that  of  Allbutt.  I 
find  that  of  60  cases  of  obscure  spinal  injury,  without  fracture  or  dislocation, 
that  I have  consecutively  examined,  there  was  impairment  of  vision  in  42 
instances. 

Allbutt  makes  the  interesting  remark,  which  will  be  supported  by  the 
experience  of  all  Surgeons,  that,  in  the  severer  forms  of  spinal  injury,  those 
that  prove  fatal  in  a few  weeks,  evidences  of  eye-disease  are  not  met  with.  Of 
17  such  cases  he  found  no  evidence  of  eye-disease  in  any  one  instance.  This 
observation  affords  a most  complete  answer  to  an  objection  that  has  often  been 
urged,  that  as  sympathetic  affection  of  the  eye  is  rarely  met  with  in  severe 
injuries  of  the  spine,  such  as  fractures  and  displacement  of  the  vertebrae  with 
traumatic  lesion  of  the  cord,  its  occurrence  in  the  less  immediately  severe  and 
more  obscure  forms  of  injury  can  scarcely  be  looked  upon  as  the  direct  result 
of  the  spinal  mischief.  It  would  appear,  however,  from  the  observations  of 
Allbutt,  which  I can  entirely  confirm,  that  it  is  in  these  very  cases  that  it  is  met 
with.  That  a certain  portion  of  the  spinal  cord  exercises  a direct  influence  on  the 
eyes,  has  been  incontestably  established  by  the  experiments  of  modern  physio- 
logists. Budge  and  Waller,  in  1851,  demonstrated  that  the  filaments  of  the 
sympathetic  that  supply  the  eye  take  their  origin  from  that  part  of  the  spinal 
cord  which  is  contiguous  to  the  origin  of  the  first  pair  of  dorsal  nerves  : and 
that  the  portion  of  the  spinal  axis  which  extends  from  the  fifth  cervical  to  the 
sixth  dorsal  vertebra,  and,  according  to  Brown-Sequard,  as  far  as  the  twelfth 
dorsal,  possesses  a distinct  influence  on  the  organs  of  vision.  Hence  by  these 
physiologists  it  has  been  termed  the  “cilio-spinal”  and  by  Claude  Bernard  the 
“ oculo-spinal  ” axis.  It  has  been  determined  as  the  result  of  numerous  experi- 
ments, that  partial  division  of  this  cilio-spinal  axis  exercises  various  disturb- 
ing influences  on  the  size  of  the  pupils,  on  the  fulness  of  the  \esse  so  c 
conjunctiva,  and  probably  of  the  deeper  ocular  tissues,  and  on  the  state  of  the 
blood-vessels  of  the  car,  exactly  similar  to  those  that  arc  occasioned  by 
section  of  the  cervical  sympathetic.  The  conclusion  that  must  necessan  ) 
deduced  from  these  observations  is,  that  this  portion  of  the  spinal  core  — - 
oculo-spinal  aris — includes  within  itself  both  vaso-motor  and  oeulo-pupi  ary 
filaments  which  are  connected  with  the  cervical  portion  of  the  sympat  ic  k. 
Claude  Bernard  has  pointed  out  clearly  the  fact  that  the  vaso-mo  o 
the  oculo-nupillary  nerves  possess  different  reflex  actions.  v dn  hi  - 1 
tot  too SnJ.nl  roots,  be  Buck  that  the  ocnlo-pupillar  phenomena  are 
produced  without  occasioning  the  vaso-motor  effects  of  vascular  injee  ion  a 
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increase  of  temperature  : whereas,  by  dividing  the  ascending  sympathetic 
filament  between  the  second  and  third  ribs,  the  vaso-motor  phenomena  arc 
developed  in  the  head  without  any  influence  being  excited  on  the  eye  through 
the  medium  of  the  oculo-pupillary  filaments.  He  sums  up  his  observations  as 
follows.  “ The  vaso-motor  and  the  oculo-pupillary  nerves  do  not  act  m the 
same  way.  Thus  a slight  irritation  of  the  auricular  nerve  occasions  only  vas- 
cular dilatation  on  the  corresponding  side  ; whilst  the  same  irritation  produces 
reflex  movements  in  both  eyes  at  the  same  time.  The  reflex  vascular  actions 
do  not  appear  to  be  capable  of  being  produced  on  the  opposite  side  to  that 
which  is  irritated  (d’une  maniere  croisee)  ; and,  besides  this,  they  are  limited 
and  do  not  extend  beyond  a certain  determined  line  of  circumscription.  All 
this  is  in  striking  contrast  with  the  oculo-pupillar  actions,  which  are  on  the 
contrary  general  and  crossed.” 

Clinical  observations  support  the  result  of  physiological  experiment  as  to 
the  connection  that  exists  between  the  oculo-spinal  axis  of  the  cord  and  the 
integrity  of  vision.  The  records  of  surgery  contain  numerous  illustrations  of 
the  injurious  influence  on  the  sight  of  blows  inflicted  on  the  lower  cervical 
and  upper  dorsal  spine.  Allbutt  remarks,  that  those  injuries  and  concussions 
of  the  spine  that  occur  high  up  are  more  injurious  to  vision  than  such  as  arc 
inflicted  on  the  lower  portion  of  the  vertebral  column. 

To  what  is  this  impairment  of  vision  due  ? Allbutt,  who  has  studied  the 
subject  with  much  care,  gives  his  opinion,  in  which  I fully  coincide,  so  clearly, 
that  I cannot  do  better  than  quote  his  own  words.  “ In  default  of  a series 
of  autopsies,  we  seem  to  be  led  towards  the  conjecture  that  hypertemia  of  the 
back  of  the  eye,  following  injury  to  the  spine,  is  probably  dependent  upon  a 
greater  or  less  extension  of  the  meningeal  irritation  up  to  the  base  of  the  brain. 
How,  have  we  any  reason  to  suppose  that  spinal  meningitis  does  creep  up 
into  the  encephalon  ? AVe  have  : for,  setting  aside  the  curious  head-symptoms 
such  patients  often  present,  here  the  actual  demonstration  of  autopsy  comes 
to  aid  us.  It  is  tolerably  well  known  to  careful  pathologists  that  encephalic- 
meningitis  is  a very  common  accompaniment  of  spinal  meningitis.  It  is 
scarcely  needful  to  point  out  that,  if  this  explanation  of  an  ascending  menin- 
gitis be  the  correct  one,  it  accords  with  my  observation,  stated  above,  that,  in 
general,  the  higher  the  injury  to  the  spine,  the  sooner  the  affection  of  the  eye.'’ 

Pathological  Conditions. — Two  distinct  forms  of  chronic  and  subacute 
inflammation  may  affect  the  contents  of  the  spinal  canal,  as  the  results  of  injury 
or  of  disease  ; viz.,  Inflammation  of  the  Membranes,  and  Inflammation  of  the 
Cord  itself. 


In  Spinal  Meningitis,  the  usual  signs  of  inflammatory  action  in  the  form  of 
[ increased  vascularity  of  the  membranes  are  met  with.  The  meningo-rachidian 
veins  are  turgid  with  blood,  and  the  vessels  of  the  pia  mater  are  much  injected, 
sometimes  in  patches,  at  other  times  uniformly.  Serous  fluid,  reddened  and 
:i  clear,  or  opaque  from  the  admixture  of  lymph,  may  be  found  largely  effused  in 
the  cavity  of  the  arachnoid.  In  distinguishing  the  various  pathological  appear- 
;mccs  presented  by  fatal  cases  of  chronic  spinal  meningitis,  Ollivier  makes  the 
very  important  remark  that  spinal  meningitis  rarely  exists  without  there  being 
> at  the  same  time  a more  or  less  extensive  inflammation  of  the  cerebral  men- 
inges ; and  hence,  he  says,  arises  the  difficulty  of  determining  with  preci- 

S|on  the  symptoms  that  arc  special  to  inflammation  of  the  membranes  of  the 
!|:  spinal  cord. 
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When  Myelitis  occurs,  the  inflammation  attacking  the  substance  of  the 
•cord  itself,  the  most  usual  pathological  condition  met  with  is  softening,  with 
more  or  less  disorganisation.  This  softening  of  the  cord,  as  a consequence  of 
inflammation,  may  occupy  very  varying  extents.  Sometimes  the  whole  thick- 
ness of  the  cord  is  affected  at  one  point,  sometimes  one  of  the  lateral  halves  in 
a vertical  direction  ; at  other  times  the  disease  is  most  marked  in  or  wholly 
confined  to  its  anterior  or  its  posterior  aspect  ; or  the  grey  central  portion  may 
be  more  affected  than  the  circumferential  part.  Again,  these  changes  of  struc- 
ture may  be  limited  to  one  part  only,  to  the  cervical,  the  dorsal,  or  the  lumbar.  . 
It  is  very  rarely  indeed  that  the  whole  length  of  the  cord  is  affected.  The  most 
•common  seat  of  inflammatory  softening  is  the  lumbar  region  ; next  in  order  • 
of  frequency  is  the  cervical.  In  very  chronic  cases  of  myelitis,  the  whole  of  the 
nervous  substance  disappears,  and  nothing  but  connective  tissue  is  left  at  the 
part  affected.  Ollivier  observes  that,  when  myelitis  is  consecutive  to  menin- 
gitis of  the  cord,  the  inflammatory  softening  may  be  confined  to  the  white 
substance. 

Though  softening  is  the  ordinary  change  that  takes  place  in  a cord  that  has 
been  the  seat  of  chronic  inflammation,  sometimes  the  nervous  substance  becomes 
increased  in  bulk,  more  solid  than  natural,  and  of  a dull  white  colour,  like 
boiled  white  of  egg.  This  induration  may  co-exist  with  spinal  meningitis,  with 
congestion,  and  increased  vascularization  of  the  membranes. 

It  is  important  to  observe  that,  although  spinal  meningitis  and  myelitis  are 
occasionally  met  with  distinct  and  separate,  yet  they  most  frequently  co-exist, 


When  existing  together,  and  even  arising  from  the  same  cause,  they  may  be 


associated  in  very  varying  degrees.  In  some  cases  the  symptoms  of  meningitis. 
In  others  those  of  myelitis,  are  most  marked  ; and,  after  death,  corresponding 
•characteristic  appearances  are  found. 

Diagnosis.- — There  are  four  morbid  states,  with  one  or  other  of  which  the 
symptoms  of  spinal  concussion,  which  have  been  just  described,  have  sometimes 
been  confounded,  and  from  which  it  is  necessary  to  diagnose  it.  1 hese  are, 
1.  The  Secondary  Consequences  of  Cerebral  Concussion;  2.  Rheumatism! 
% Hysteria  ; and  4.  Syphiloma  of  the  Cord. 

I.  From  the  secondary  effects  of  cerebral  concussion  it  is  not  difficult 


as  on  the  cord  ; and  the  secondary  inflammations  of  the  spine,  M m 1 ^ 
the  concussion,  even  when  that  is  primarily  limited  to  the  \ crtebi  a eo  inn 
and  its  contents,  have  a tendency  to  extend  along  the  continuous  fi  nous  a 
serous  membranes  to  the  interior  of  the  cranium,  and  thus  to  gi\c  use  0 synip 

toms  of  cerebral  irritation.  _ • ii_  ;n 

2.  From  rheumatism  the  diagnosis  may  not  always  be  easy,  espci  > 
the  earlier  stages  of  the  disease,  when  the  concussion  of  th?  tiud 

consecutive  meningitis  have  developed  pain  along  the  com* * of  the  , 

increased  cutaneous  sensibility  at  points.  By  attention,  however,  to  the  lusto  j 


to  diagnose  the  consequences  of  concussion  of  the  spinal  cord,  in  those  cases 
I • 1-  j-i ■ — i----*  U10  vertebral  column.  The  tenderness  and 


m which  the  mischief  is  limited  to  the  _ . . 

rigidity  of  the  spine,  the  pain  on  pressing  upon  or  011  moving  it  m any 
direction,  and  the  absence  of  any  distinct  lesion  about  the  head,  will  sufficieu  y 

mark  the  precise  situation  of  the  injury. 

The  two  conditions  of  cerebral  and  spinal  concussion  often  co-exist  prunarm. 


The  shock  that  jars  injuriously  one  portion  of  the  nervous  system,  very  com- 
monly produces  a corresponding  effect  on  the  whole  ol  it,  on  the  biain  as  ^ 
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II,  0f  the  case,  the  gradually  progressive  character  of  the  symptoms,  of  spinal 
, concussion,  the  absence  of  all  fixed  pain  except  at  one  or  more  points  m the 
• back,  the  cerebral  complications,  the  gradual  occurrence  of  loss  of  sensibility 
< of  tinglings  and  formications,  the  slow  supervention  of  impairment  or  loss  ot 
- motor  power  in  certain  sets  of  muscles  (symptoms  that  do  not  occur  in  rlicuma- 
: tism),  the  diagnosis  will  be  rendered  comparatively  easy  ; the  more  so,  when 
, we  observe  that  in  spinal  concussion  there  is  never  any  concomitant  articular 
inflammation,  and  that,  although  the  urine  may  continue  acid,  it  does  not 
usually  show  a superabundance  of  lithates. 

3.  Hysteria  is  the  disease  for  which  I have  more  frequently  seen  concussion 
of  the  spine,  followed  by  meningo-myelitis,  mistaken  ; and  it  has  always 
appeared  extraordinary  to  me  that  so  great  an  enoi  of  diagnosis  could  easily  be 
made.  Hysteria,  whether  hi  its  emotional  or  its  local  form,  is  a disease  of 
women  rather  than  of  men,  of  the  young  rather  than  of  the  middle-aged  and 

! old,  of  people  of  an  excitable,  imaginative,  or  emotional  disposition  rather  than 
of  hard-headed,  active,  practical  men  of  business.  It  is  a disease  that  runs  no 
definite  or  progessive  course,  that  assumes  no  permanence  of  action,  that  is 
ever  varying  in  the  intensity,  in  the  degree,  and  in  the  nature  of  its  symptoms  ; 
that  is  marked  by  excessive  and  violent  outbreaks  of  an  emotional  character,  or 
by  severe  exacerbations  of  its  local  symptoms ; but  that  is  equally  characterized 
by  long-continued  and  complete  intermissions  of  its  various  phenomena.  This 
in  no  way  resembles  what  we  see  in  concussion  of  the  spinal  cord,  or  in  the 
consecutive  meningo-myelitis  ; and  it  seems  to  me  quite  unreasonable  to  call 
a case  one  of  hysteria  in  which  a man  active  in  mind,  accustomed  to  self-control, 

: devoted  to  business,  suddenly,  and  for  the  first  time  in  his  life,  after  the 
■ infliction  of  a severe  shock,  finds  himself  affected  by  a train  of  symptoms  indi- 
cative of  serious  and  deep-seated  injury  to  the  nervous  system.  In  reality, 
there  can  be  hut  little  difficulty  in  establishing  the  diagnosis  between  chronic 
meningo-myelitis  and  hysteria.  The  persistence  of  the  symptoms,  their  slow 
development,  their  progressive  increase  in  severity,  notwithstanding  occasional 
fluctuations  and  intermissions  in  intensity,  the  invariable  presence  of  more  or 
1 less  paralysis  of  sensation,  or  of  motion,  or  both,  will  easily  enable  the 
Surgeon  to  judge  of  the  true  nature  of  the  case.  That  mental  emotion  is 
occasionally  manifested  by  an  unfortunate  individual  who  has  been  seriously 
injured  by  an  accident  which  tends  to  shake  his  whole  nervous  system,  can 
scarcely  he  matter  of  surprise  ,*  but  the  term  “hysteria,”  elastic  as  it  is,  cannot, 
it  appears  to  me,  be  strained  so  far  as  to  include  this  condition  ; and  even  if 
it  be  considered  applicable  to  the  patient’s  mental  state,  it  can  in  no  way  be 
looked  upon  as  the  cause  of  those  bodily  sufferings  and  disabilities  which 
constitute  the  most  important  and  serious  part  of  the  disease. 

4.  Syphiloma  of  the  Cord  and  its  Membranes  is  a condition  that 
may  be  confounded  with  the  effects  of  concusston,  and  when  it  already 
exists  its  symptoms  may  be  greatly  aggravated,  or  the  disease  called  into 
acti vity  by  the  injury.  In  these  cases  the  antecedent  history,  and  the  con- 
comitant evidence  of  constitutional  syphilis  in  one  of  its  minor  forms 
perhaps  will  determine  the  diagnosis. 

IhtOGNosis. — The  prognosis  of  concussion  of  the  spinal  cord  and  that  of  the 
consecutive  meningo-myelitis  is  a question  of  extreme  interest  in  a medico- 
legal point  of  view,  and  is  often  involved  in  much  difficulty. 

fhc  prognosis  requires  to  be  made  with  regard,  first  to  the  life,  and  secondly 
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to  the  health  of  the  patient.  So  far  as  life  is  concerned,  it  is  only  in  cases  of  ( 
severe  and  direct  blows  upon  the  spine,  causing  intraspinul  haemorrhage  to  a 1 
considerable  extent  or  rupture  of  the  cord  or  its  membranes  that  a speedily  \ 
fatal  termination  may  be  feared. 

In  some  cases  of  concussion  of  the  spine,  followed  by  chronic  inflammation 
of  the  membranes  and  of  the  cord  itself,  death  may  supervene  after  several,  . 
perhaps  three  or  four,  years  of  increasingly  progressive  breaking-down  of  the 
general  health,  and  slow  extension  of  the  paralytic  symptoms.  I have  heard 
of  several  instances  in  which  concussion  of  the  spine  has  thus  proved  fatal 
some  years  after  the  occurrence  of  the  accident.  1 have  never  known  a patient 
recover  who  has  been  attacked  by  convulsions,  progressive  paralysis  developing  • 
itself,  and  the  case  ultimately  proving  fatal.  Gore,  of  Bath,  informs  me  that  t 
he  is  acquainted  with  two  cases  which  proved  fatal  at  long  periods  of  time  . 
after  the  accident,  in  both  of  which  this  symptom  was  present.  Concussion 
of  the  spine  may  prove  fatal : first,  at  an  early  period  from  the  severity  of  the  t 
direct  injury  ; secondly,  at  a more  remote  date  from  inflammation  of  the  cord 
and  its  membranes  ; and,  thirdly,  after  a lapse  of  several  years,  from  slow  and 
progressive  development  of  structural  changes  in  the  cord  and  its  membranes. 

If  death  do  not  occur,  is  recovery  certain  ? Is  there  no  intermediate  state 
between  a fatal  result,  proximate  or  remote,  and  absolute  and  complete 
recovery  ? In  considering  the  question  of  recovery  after  concussion  of  the 
spine,  we  have  to  look  to  two  points  : first,  recovery  from  the  primary  and 
direct  effects  of  the  injury ; and,  secondly,  recovery  from  the  secondary  and 
remote  consequences.  There  can  be  no  doubt  that  recovery,  entire  and  com- 
plete, may  occur  in  a case  of  concussion  of  the  spine,  when  the  symptoms 
have  not  gone  beyond  the  primary  stage,  when  no  inflammation  of  the  cord 
or  its  membranes  has  been  developed,  and  more  particularly  when  the  patient 
is  young  and  healthy.  This  last  condition  indeed  is  most  important.  A healthy 
young  man  is  not  only  less  likely  to  suffer  from  a severe  shock  to  the  system 
from  a fall  or  railway-injury  than  one  more  advanced  in  life  : but,  if  he  do 
suffer,  his  chance  of  ultimate  recovery  will  be  greater,  provided  always  that 
no  secondary  structural  lesions  have  developed.  I believe  that  such  recovery 
is  more  likely  to  ensue  if  the  primary  and  direct  symptoms  have  been  severe, 
and  have  at  or  almost  immediately  after  the  occurrence  of  the  accident 
attained  to  their  full  intensity.  In  these  cases,  under  proper  treatment, 
the  severity  of  the  symptoms  gradually  subsides,  and,  week  by  week,  the 
patient  feels  himself  stronger  and  better,  until,  usually  in  from  three  to  six 
months  at  the  utmost,  all  traces  of  the  injury  have  disappeared. 

Incomplete  or  partial  recovery  is  not  unfrequent  in  cases  of  severe  and  direct 
injury  to  the  spine.  The  patient  slowly  recovers  up  to  a.  certain  point  and  then 
remains  stationary,  with  some  impairment  of  innervation  in  the  shape  ol  partial 
paralysis  of  sensation  or  of  motion,  or  both  ; and  usually  in  the  lower  limbs.  The 
intellectual  faculties  or  the  organs  of  sense  arc  more  or  less  disturbed,  weakened, 
or  irritated,  the  constitution  is  shattered,  and  the  patient  presents  a prema- 
turely worn  and  aged  look.  In  such  cases  structural  lesion  ol  some  kind,  in 
the  membranes,  if  not  in  the  cord,  has  taken  place,  which  necessarily  must 

prevent  complete  recovery.  _ . . 

When,  therefore,  we  find  a patient  who,  after  the  receipt  ol  a severe  mpuy 
of  the  spine  by  which  the  cord  has  been  concussed,  presents  the  primary  an 
immediate  symptoms  of  that  condition,  wc  may  entertain  a favourable  opinion 
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•oi'  his  future  condition,  provided  there  be  a progressive  amelioration  ot  his 
symptoms,  and  no  evidence  of  the  development  of  any  inflammation,  acute  01 
•n  chronic,  of  the  membranes  of  the  cord.  Hut  our  opinion  as  to  his  ultimate 
recovery  must  necessarily  be  very  unfavourable  if  the  progress  of  amendment 

I cease  after  some  weeks  or  months,  leaving  a state  of  impaired  innervation  ; the 
more  so  if,  subsequently  to  the  primary  and  immediate  effect  of  the  injury, 
symptoms  of  meningo -myelitis  have  declared  themselves.  In  such  circum- 
stances partial  restoration  to  health  may  be  looked  for,  but  complete  recovery 
is  scarcely  possible. 

When  a person  has  received  a concussion  of  the  spinal  cord  from  a jar  or 
shake  of  the  body,  without  any  direct  blow  on  the  back,  or  perhaps  on  any 
other  part  of  the  body,  and  the  symptoms  have  progressively  developed  them- 
selves, the  prognosis  will  always  be  very  unfavourable  ; for  this  reason,  that,  as 
the  injury  is  not  sufficient  of  itself  to  produce  a direct  and  immediate  lesion 
■of  the  cord,'  any  symptoms  that  subsequently  appear  must  be  the  result  of 
structural  changes  in  it  consequent  on  its  inflammation  ; and  these  secondary 
structural  changes,  being  incurable,  must  to  a greater  or  less  degree,  but  per- 
manently, injuriously  influence  its  action.  For  the  same  reason,  the  occurrence 
of  a lengthened  interval,  a period  of  several  weeks  for  instance,  between  the 

! infliction  of  the  injury  and  the  development  of  the  spinal  symptoms,  is  pecu- 
liarly unfavourable.  In  forming  an  opinion  as  to  the  patient’s  probable  future 
state,  it  is  of  far  less  importance  to  look  to  the  immediate  or  early  severity  of 
the  symptoms  than  to  their  progressive  and  insidious  development. 

The  time  that  the  symptoms  have  lasted  is  necessarily  a most  important 
matter  for  consideration.  When  they  have  been  of  but  short  duration,  they 
may  possibly  be  dependent  on  conditions  that  are  completely,  and  perhaps 
■easily,  removable  by  proper  treatment ; for  instance,  on  extravasation  of  blood, 
or  on  acute  serous  inflammatory  effusion.  But  when  the  symptoms,  however 
slight  they  may  be,  have  continued  even  without  progressive  increase,  remain 
stationary  for  a period  of  many  months,  they  will  undoubtedly  be  found  to 
depend  on  those  secondary  structural  changes  that  follow  inflammation.  I have 
never  known  a patient  to  recover  entirely  the  state  of  health  that  he  enj  oyed  before 
the  accident,  in  whom  the  symptoms  dependent  on  chronic  inflammation  of 
the  cord  and  its  membranes,  and  on  their  consecutive  structural  lesions,  had 
•existed  for  twelve  months.  And  though,  as  Ollivier  has  observed,  such  a 
patient  may  live  for  fifteen  or  twenty  years  in  a broken  state  of  health,  the 
probability  is  that  he  will  die  within  three  or  four.  There  is  no  structure  of 
the  body  in  which  a structural  lesion  is  recovered  from  with  so  much  difficulty 
as  the  spinal  cord  and  brain.  And,  with  the  exception  probably  of  the  eye, 
there  is  no  part  of  the  ffiody  in  which  a slight  permanent  change  of  structure 
produces  such  serious  disturbance  of  function  as  in  the  spinal  cord. 

Treatment.— The  general  principles  of  treatment  of  concussion  of  the 
spinal  cord  are  the  same,  from  whatever  cause  the  injury  may  have  arisen. 

In  the  Early  Stages  of  a case  of  Concussion  of  the  Spine,  the  first 
t ing  t,o  be  done  is  undoubtedly  to  give  the  injured  part  complete  and  abso- 
lute rest.  The  importance  of  rest  cannot  be  over-estimated.  Without  it,  110 
0 lei  treatment  is  of  the  slightest  avail ; and  it  would  be  as  irrational  to 
attempt  to  treat  an  injured  brain  or  a sprained  ankle  without  rest,  as  to  try  to 
enelit  a patient  suffering  from  a severe  concussion  or  wrench  of  the  spine 
un  ess  he  be  kept  quiet.  Jt  is  the  more  important  to  insist  upon  absolute  and 
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entire  rest,  for  the  reason,  that  not  unfrcqucntly  patients  feel  for  a time  bene- 
fited by  movement  ; and  hence  changes  of  air  and  scene  are  thought  to  lx; 
permanently  beneficial.  But  nothing  can  be  more  erroneous  than  this  idea, 
for  the  patient  will  invariably  be  found  to  fall  hack  into  a worse  state  than 
had  previously  existed.  In  more  advanced  stages  of  the  disease,  when  chronic 
meningitis  has  set  in,  the  patient  suffers  so  severely  from  any,  even  the  very 
slightest,  movement  of  the  body,  that  he  instinctively  preserves  that  rest  which 
is  needed. 

In  order  to  secure  rest  efficiently,  the  patient  should  be  made  to  lie  on  a 
prone  couch.  In  the  prone  position,  the  spine  is  the  highest  part  of  the  body ; 
thus  passive  venous  congestion  and  determination  of  blood,  which  are  favoured 
when  the  patient  lies  on  his  back,  are  entirely  prevented.  Again,  the  absence 
of  pressure  upon  the  back  is  a great  comfort  when  it  is  unduly  sensitive  and 
tender,  and  is  a source  of  additional  safety  to  the  patient,  if  he  be  paraplegic, 
by  lessening  the  liability  to  the  formation  of  bed-sores.  Lastly,  the  prone 
position  presents  this  advantage  over  the  supine,  that  it  allows  the  ready  appli- 
cation of  local  treatment  to  the  spine.  In  some  instances  complete  and  absolute 
rest  may  be  secured  to  the  injured  spine  by  the  application  of  a gutta-percha 
case  to  the  back,  embracing  the  shoulders,  nape,  and  back  of  the  head  ; or  by 
letting  the  patient  wear  a stiff  collar,  so  as  to  give  support  to  the  neck.  Iu 
other  cases  Sayre’s  plaster-of-Paris  jacket  will  be  found  of  the  utmost  service. 
It  secures  more  perfect  and  continuous  rest  than  any  other  apparatus. 

But,  if  rest  is  needed  to  the  spine,  it  is  equally  so  to  the  brain.  Iu  cases  of 
concussion  of  the  spine,  the  membranes  of  the  brain  become  liable  to  the 
extension  of  inflammation  to  them.  Irritability  of  the  senses  of  sight  and 
hearing,  which  is  very  marked  in  many  of  these  cases,  with  perhaps  heat  of 
head  or  flushings  of  the  face,  gives  the  best  evidence  of  this  morbid  action.  I or 
the  subdual  of  this  state  of  increased  cerebral  excitement  and  irritability,  it  is 
absolutely  necessary  that  the  mind  should  be  kept  as  much  as  possible  at  ie>t. 
The  patient,  feeling  himself  unequal  to  the  fatigue  of  business,  becomes 
conscious  of  the  necessity  of  relinquishing  it,  though  not  perhaps  without  gieafc 
reluctance,  and  until  after  many  ineffectual  efforts  to  attend  to  it.  There  are 
two  remedies  which  may  be  employed  with  much  advantage  in  the  eailiei 
stages  of  spinal  concussion,  with  the  view  of  soothing  the  irritation  of  the 
nervous  system.  One  is  chloral-hydrate,  to  procure  sleep  ; the  other,  bromide 
of  potassium,  to  allay  irritability. 

During  the  early  period  of  concussion  of  the  spine,  much  advantage  will 
usually  be  derived  from  dry  cupping  along  the  back  on  each  side  of  the  verte- 
bral column.  In  some  cases,  I have  seen  good  effects  follow  the  application  0 
ice-bags  to  the  injured  part  of  the  spine.  At  this  period,  I believe,  medicine 
is  of  little  service,  beyond  such  as  is  required  for  the  regulation  of  the  genera 

health  011  ordinary  medical  principles. 

When  the  Secondary  Effects  of  Concussion  of  the  Spinal  Cord  have 
appeared,  much  may  often  be  done,  not  only  for  the  mitigation  of  suffering, 
but  for  the  cure  of  the  patient,  by  carefully  conducted  local  and  constitutions 


treatment.  . , . , 

Rest  as  in  the  early  stages,  must  be  persevered  in  ; but,  in  addition  to  n 
counter-irritation  may  now  be  advantageously  employed.  The  various  onus 
in  which  this  means  is  familiar  to  the  Surgeon— stimulating  embroca  1 > n 
mustard-poultices,  blisters,  and  setons  or  issues— may  be  successively  use  . 
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With  regard  to  internal  treatment,  I know  no  remedy  in  the  early  period 
of  the  secondary  stage,  when  subacute  meningitis  is  beginning  to  develop 
itself,  that  exercises  so  marked  or  beneficial  an  influence  as  the  perchloride  of 
mercury  in  tincture  of  quinine  or  of  bark.  I have  seen  this  remedy  produce 
the  most  beneficial  effects,  and  have  known  patients  come  back  to  tbe 
Hospital  to  ask  for  the  “perchloride”  as  the  only  medicine  from  which 
they  had  derived  advantage.  At  a more  advanced  period,  and  in  some 
constitutions  in  which  mercury  is  not  well  borne,  the  iodide  or  the  bromide 
of  potassium  in  full  doses  will  be  found  highly  beneficial,  more  especially 
when  there  are  indications  of  the  presence  and  the  pressure  of  inflammatory 
effusion. 

When  all  signs  of  inflammation  have  subsided — when  the  symptoms  have 
become  those  of  paralysis,  whether  of  sensation  or  of  motion — but  more 
especially  in  those  cases  in  which  there  is  a loss  of  motor  power,  with  a 
generally  debilitated  and  cachectic  state,  cod-liver  oil,  strychnine,  and  iron 
may  be  advantageously  employed.  But  I would  particularly  caution  against 
the  use  of  these  remedies,  and  more  especially  of  strychnine,  in  all  those 
cases  iu  which  inflammation  is  still  existing.  In  such  circumstances  the 
administration  of  strychnine  is  attended  by  the  most  prejudicial  effects,  in- 

! creasing  materially  and  rapidly  the  patient’s  sufferings.  But  in  the  absence 
of  inflammatory  irritation  it  will,  if  properly  administered,  be  found  to  be 
most  useful,  more  particularly  in  restoring  lost  motor  power.  In  those  cases, 
in  which  strychnine  may  be  advantageously  administered,  great  benefit  will 
be  derived  also  from  warm  salt-water  douches  to  the  spine,  and  galvanism  to' 

I the  limbs. 

At  a more  advanced  period,  when  general  cachexy  has  been  induced,  and 
. more  or  less  paralysis  of  sensation  and  motion  continues  in  the  limbs,  and 
' 110jhiug  °f  a specific  nature  can  be  done  in  the  way  of  treatment,  our  whole 
object  should  be  to  improve  the  general  health  on  ordinary  medical  principles, 
so  as  to  prevent  as  far  as  possible  the  development  of  secondary  diseases,  such 
as  phthisis,  dependent  on  malnutrition  and  a generally  broken  state  of  health, 

1 which  may  after  several  years  lead  to  a fatal  termination. 


WOUNDS  OP  THE  SPINAL  CORD. 

These  injuries  may  occur  from  stabs  with  pointed  instruments  ; from  gun- 
shot-violence; or,  most  frequently,  from  the  pressure  of  fractured  vertebrae. 
Q ie  a ei  01m  of  injuiy  there  is  an  association  of  wound  and  compression, 
giving  rise  essentially  to  the  same  symptoms  as  if  the  cord  were  divided. 

Symptoms.-When  the  spinal  cord  is  completely  divided,  certain  symptoms, 
occur  that  are  common  to  all  cases,  at  whatever  part  of  the  cord  the  injury 
1“  ffS  provided  it  be  not  so  high  as  to  cause  instant  death, 

them \ 1 1 V ’ u there  18  comPhte  Paralysis  of  sensation  and  motion  in  all 
tina!  l i °'i,  hC  SCat  °f  mjury’  th0Ugh  tho  mental  state  of  the  patient  con- 
of  the  ■ ■ T T precise  seafc  of  mW  w offcea  be  diagnosed  by  the  extent 

of  all  th! ln'n\y  0f  the  lower  Parfc  of  spine,  there  may  be  paralysis- 
]iJi'‘  ;e  parts  supplied  by  the  nerves  of  the  sacral  plexus,  whilst  those  from  the 

inflicted'  'i'i  n°  fi  °Cte(  ’ thus  leading  to  the  inference  that  the  injury  has  been 

is  comnlete  IT  . / ° °ne  *?el°'v  tPc  °tber  s°t  of  nerves.  When  the  paralysis- 
V0L  r ’ 10  cml,(iatwe  below  the  seat  of  injury  is  lowered,  often  consider- 
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ably,  so  as  to  give  a sensation  of  distinct  coldness  to  the  hand  In  injuries  of  the 
cord  in  the  cervical  region,  with  complete  paralysis  below  the  neck,  very  high 
temperatures  are  occasionally  met  with,  even  as  high  as  114°  F.  When  the  cord 
is  cut  across,  the  parts  below  are  completely  paralysed,  and  for  a time,  as  Savory 
has  pointed  out,  reflex  phenomena  are  abolished,  owing  to  the  lower  segment  of 
the  cord  sustaining,  as  it  were,  a concussion  at  the  moment  of  division.  After  a 
time,  however,  reflex  phenomena  will  be  developed  in  the  parts  supplied  by  the 
nerves  connected  with  the  lower  segment  of  the  divided  cord,  which  becomes, 
as  it  were,  an  independent  excito-motor  centre.  Thus,  when  the  soles  of  the 
feet  are  tickled,  the  legs  will  be  drawn  up  and  jerk,  although  all  sensation  is 
abolished.  After  a time  visible  diminution  takas  place,  in  the  nutritive  activity 
of  the  limbs , the  circulation  becoming  feeble  with  a tendency  to  congestion  at 
depending  points.  The  lessening  of  nutritive  vigour  is  not  confined  to  the 
paralysed°  parts,  but  affects  the  whole  system,  the  patient  becoming  speedily 
emaciated,  anaemic,  and  cachectic.  The  skin  assumes  a dirty,  cadaverous  hue, 
and  the  cuticle  usually  exfoliates  in  branny  flakes. 

The  lowering  of  the  temperature,  the  disturbance  in  the  processes  of  nutri- 
tion and  secretion,  and  the  supervention  of  emaciation  and  cachexy,  are 
dependent  upon  a derangement  of  the  relations  of  the  vaso-motor  system  and 
the  spinal  cord.  This  derangement  does  not  altogether  arise  from  the  simple 
division  of  the  cord,  but  is  rather  the  consequence  of  the  inflammation  set  up 
in  it  and  its  membranes  by  the  injury,  and  is,  therefore,  aggravated  by  any- 
thing that  increases  the  inflammation ; thus  it  is  more  marked  in  laceration  of 
the  cord  and  its  continuous  irritation  by  a fractured  spine,  than  after  a simple 
division  with  a cutting  instrument. 

The  general  symptoms  of  paralysis  following  injury  present  important 
modifications,  according  to  the  height  at  which  the  cord  is  divided. 

1 Injuries  in  the  Lumbar  and  Lower  Dorsal  Region.— 1 lie  cord  ter- 
minates at  the  lower  border  of  the  first  lumbar  vertebra,  consequently  injuries 
below  that  point  will  affect  only  the  spinal  nerves  forming  the  cauda  equina. 
The  whole  of  the  nerves  that  enter  into  the  lumbar  and  sacral  plexuses  arise’ 
from  the  part  of  the  cord  below  the  lower  border  of  the  eleventh  dorsa 
vertebra.  Injuries  in  this  region  consequently  often  cause  complete  paralysis 
of  all  the  parts  supplied  from  both  the  sacral  and  lumbar  plexuses  : sometimes, 
however,  the  sacral  only  is  affected.  When  the  injury  affects  the  sacral  plan 
only,  all  the  muscles  below  the  knee,  the  flexors  of  the  leg,  the  rotators  ad- 
ductors, and  extensors  of  the  thigh  arc  paralysed ; but  the  extensors  of  the 
leg  and  the  flexors  and  adductors  retain  their  power.  The  muscles  of  the 
perinaeum,  the  sphincter  ani,  and  the  bladder  arc  also  paralyse  . 1 

lost  in  the  gluteal  region,  the  back  of  the  thigh,  the  outer  side  of  the  leg  and 
foot,  the  genital  organs,  and  the  perimnnm.  When  the  lumbar  Plc^  lb  ‘ 
affected,  the  whole  lower  limb  is  deprived  of  sensation  and  motion,  a 
is  some  loss  of  sensation  about  the  lower  part  of  the  abdomen  in  1 
sunnlied  by  the  ilio-hypogastric,  but  the  abdominal  muscles  ie  am 
bower  of  contraction.  if  some  cases  wo  «ml  complete  paralyse  of  the 
Ti  nts  supplied  by  the  sacral  plexus,  and  irregular  pal  all  sis  am 
SnfatiJ  in  those  supplied  by 'the  lumbar  plexus.  This  ,s  due  to i.n^of 
that  mrtof  the  cord  from  which  the  sacral  plexus  arises,  with  damage 
S2tr^vcs  which  lie  by  the  side  of  it, before 
canal.  In  an  injury  completely  paralysing  the  sacral  plexus,  t 
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relaxation  of  the  sphincter  ani,  with  consequent  incontinence  of  flatus,  and,  tu 
a great  extent,  of  feces.  There  is,  at  first,  retention  of  urine  in  consequence 
of  paralysis  of  the  bladder,  which  is  unable  to  expel  its  contents  ; aftei  a 
time,  however,  the  urine  dribbles  away  as  fast  as  it  is  poured  into  the  overdis- 
tended organ,  the  neck  of  which  has  lost  its  sphincter-like  action.  The 
reason  why  there  is  incontinence  of  feces  but  retention  of  urine  in  these 
cases  is  this.  The  sphincter  ani  and  the  muscular  fibres  of  the  bladder  are 
both  under  the  control  of  the  spinal  nerves.  When  paraplegia  exists,  the 
restraining  power  of  the  sphincter  ani  and  the  expelling  power  of  the  bladder 
are  both  lost.  Hence  the  bladder  cannot  expel  its  contents  : while  the  anus 
cannot  retain  those  of  the  intestines,  which  are  brought  down  to  it  by  the 
peristaltic  movements  which  are  not  spinal,  but  under  the  influence  of  the 
sympathetic  nervous  system.  After  the  first  few  days  the  urine  becomes 
ammoniacal  in  odour,  and  alkaline  in  reaction,  in  consequence  of  the  forma- 
tion of  ammonium  carbonate  from  the  urea.  The  exact  cause  of  this  fermen- 
tative change  that  occurs  in  the  mine  is  not  clearly  settled.  It  is  invariably 
accompanied  by  the  presence  of  microscopic  organisms,  which,  in  the  opinion 
of  many,  are  the  direct  cause  of  the  process.  Those  who  hold  this  view  main- 
tain that  they  are  admitted  from  without,  most  commonly  being  introduced 
on  the  instrument  with  which  the  water  is  drawn  off.  Their  growth  would  be 
1 favoured  by  the  retention  of  urine,  and  especially  by  the  accumulation  of 
alkaline  mucus  in  the  fundus  of  the  bladder.  On  this  view  it  is  possible  in 
these  cases  to  prevent  this  most  serious  complication.  Others  believe  that  the 

! decomposition  of  the  urea  is  due  to  the  presence  of  an  excess  of  mucus,  which 
acts  as  a chemical  ferment.  Whatever  be  the  cause  of  its  decomposition,  the 
ammoniacal  urine  acts  as  an  intense  irritant  to  the  bladder,  setting  up  severe 
cystitis,  accompanied  by  an  abundant  secretion  of  viscid  alkaline  mucus,  often 
mixed  with  pus,  and  sometimes  with  blood.  Finally,  it  may  lead  to  ulceration 
of  the  bladder,  followed  by  septic  poisoning  by  absorption  from  the  raw  sur- 
faces ; or  the  mischief  may  extend  to  the  kidneys  and  terminate  fatally  by 
| septic  nephritis.  Later  in  the  case  the  bladder  often  becomes  contracted,  and 
dribbling  of  urine  takes  the  place  of  retention.  In  the  early  stages  of  these 
injuries  to  the  cord,  the  penis  will  usually  be  observed  to  be  in  a state  of 
i semi-erection. 

. Patients  who  have  met  with  injuries  of  this  portion  of  the  spinal  cord  may 
hve  on  for  many  months,  or  even  for  a year  or  two,  in  a cachectic  state  ; 
death  then  occurs  usually  from  sloughing  of  the  nates,  or  from  the  effects  of 
the  diseased  condition  of  the  bladder. 

2.  A hen  the  cord  is  divided  in  the  Upper  Dorsal  Region,  about  the  level 
of  the  third  dorsal  vertebra,  we  have  not  only  the  train  of  symptoms  that  have 
just  been  mentioned  as  characteristic  of  this  injury  lower  down,  but  respi- 
ration also  is  interfered  with  in  consequence  of  paralysis  of  the  greater 
portion  of  the  expiratory  muscles.  The  intercostal  muscles,  and  those  con- 
s 1 uting  the  abdominal  wall,  no  longer  acting,  imperfect  expiration  is  effected 
s°ey  jy  the  elasticity  ol  the  walls  of  the  chest  ; and  the  purely  muscular 

i °rP!,a101y  movemcn^s’  su°h  as  sneezing  and  coughing,  cannot  be  accom- 
pisiec.  In  these  cases,  during  inspiration,  which  is  effected  chiefly  by  the 
lapimgm,  the  ribs  arc  depressed  instead  of  being  expanded  and  raised  ; and 
<l , jjm'ual  wall,  which  is  soft  and  flaccid,  is  protruded  far  beyond  its 
uia  units.  In  consequence  of  the  impediment  to  respiration  the  blood  is 
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not  properly  artcrializcd ; and  hypostatic  pneumonia  often  causes  death  in  two 
or  three  weeks. 

8.  When  the  injury  is  situated  in  the  Lower  Cervical  Region,  not  only 
do  all  the  preceding  symptoms  occur,  but  there  is  paralysis  of  the  upper 
extremities  as  well  ; and,  inspiration  being  entirely  diaphragmatic,  the 
circulation  speedily  becomes  affected,  the  lungs  surcharged  and  cedematous, 
and  the  countenance  becomes  suffused  and  purplish.  If  the  cord  have 
been  divided  immediately  above  the  brachial  plexus,  there  will  be  complete 
paralysis  of  the  whole  of  the  upper  extremities  ; but  if  the  injury  be  opposite 
the  sixth  cervical  vertebra,  they  may  be  only  partially  paralysed.  This  hap- 
pened in  two  cases  of  fracture  of  the  spine  in  this  region  that  were  some  years 
ago  under  my  care  at  the  Hospital.  In  both,  the  paralysis  existed  on  the  ulnar 
but  not  on  the  radial  side  of  the  arms,  owing  to  the  external  cutaneous,  median, 
and  musculo-spiral  nerves  arising  higher  from  the  plexus  than  the  ulnar,  and 
thus  just  escaping  injury.  It  is  remarkable  that,  in  both  these  cases,  there  wag 
acute  cutaneous  sensibility  in  the  arms  along  the  whole  line  of  junction  between 
the  paralysed  and  the  sound  parts.  There  is  this  remarkable  fact  connected 
with  injuries  of  the  lower  portion  of  the  cervical  spinal  cord,  that  the  tempera- 
ture frequently  presents  a marked  deviation  from  the  normal  standard.  In 
some  cases  it  rises  very  considerably,  in  fact  to  a higher  point  than  has  been 
noticed  in  any  other  surgical  affection.  Brodie  found  in  one  case  that  the 
thermometer  marked  1 11°  F.  But  in  other  cases  again  the  temperature  has 
been  found  greatly  reduced,  even  to  81°  or  82°  F.  Ho  explanation  of  these 
extraordinary  differences  has  as  yet  been  discovered.  In  cases  of  injury  of  the 
cord  in  this  situation,  death  occurs  usually  by  asphyxia  in  from  48  hours  to  a 

week.  . . . , 

When  the  division  of  the  spinal  cord  takes  place  above  the  Origin  ol  tne 
Phrenic  Nerves  opposite  to  or  above  the  third  cervical  vertebra,  instantaneous 
death  results  from  paralysis  of  the  diaphragm,  as  well  as  of  the  rest  of  the 
respiratory  muscles,  inducing  sudden  asphyxia. 

It  necessarily  happens  in  partial  division  of  the  cord  that  the  symp  o 
are  less  clearly  marked.  In  many  of  these  cases  resulting  from  fracture  or  dis- 
location, the  symptoms  due  to  actual  injury  of  the  cord  are  complicate  m 
pressure  on  one  or  more  nerves  in  the  invertebral  foramina.  1 he  most  detinue 
of  these  injuries  are  met  with  in  partial  division  of  the  cord  by  a sta  >.  i 
these  cases  it  has  occasionally  happened  that  the  weapon  has  nuec  on 
the  lateral  halves  of  the  cord.  The  effect  of  this  is  to  cause  paralysis  vitn 
hyperesthesia  and  elevation  of  temperature  of  the  parts  below  the  mju  y ‘ 
the  same  side,  with  anesthesia  of  the  opposite  side.  This  is  o"  nig  0 
chief  decussation  of  the  motor  tracts  taking  place  in  the  medii  a i ° o ' » 
while  the  sensory  fibres  cross  to  the  opposite  side  almost  mime  u e . 
they  enter  the  cord. 


MECHANICAL  INJURIES  OF  THE  VERTEBRAL  COLUMN. 

The  mechanical  injuries  to  which  the  vertebral  column  is  liable,  consist  o 

Snrains  or  Wrenches,  Fracture,  and  Dislocation.  , 

SpjUiWor  Wrenches  or  Tin:  Spink,  without  fracture  or  dislo 

cation  of  the  vertebral,  may  occur  in  a variety  of  ways.  Boyer  re  a cs  a 
ca“  occurring  from  an  injury  received  in  practising  gjunnastres^  Sn  A. 
Cooper  gives  an  instance  of  a fatal  wrench  of  the  spine,  fiom  a lop.  - » 


"boy  round  the  neck  whilst  swinging. 


one 
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u^xv  In  two  cases  under  my  care,  the  injury 

arose Trom^iolence "appli ed  to°  the  cervical  spine  ; in  one  from  a railway- 

accident,  in  the  other  from  a fall  from  a horse.  , , , 

These  wrenches  of  the  spine  are,  for  obvious  reasons,  most  liable  to  occur 
in  the  more  mobile  parts  of  the  vertebral  column,  as  the  neck  and  loins,  just 
above  the  sacral  region  ; less  frequently  in  the  dorsal  legion. 

In  railway-collisions,  when  a person  is  violently  and  suddenly  jolted  from 
uiiC  side  of  the  carriage  to  the  other,  the  head  is  frequently  forcibly  thrown 
forwards  and  backwards,  moving  as  it  were  by  its  own  weight,  the  patient 
havin'1'  for  the  time  lost  control  over  the  muscular  structures  of  the  neck.  In 
such  cases  the  patient  complains  of  a severe  straining,  aching  pain  in  the 
.articulations  between  the  head  and  the  spine,  and  in  the  Cervical  Spine 
itself.  This  pain  closely  resembles  that  felt  in  any  joint  after  a severe  wrench 
of  its  ligamentous  structures,  but  is  peculiarly  distressing  in  the  spine,  owing 
-to  the  extent  to  which  fibrous  tissue  and  ligament  enter  into  the  composition 
of  the  column.  It  is  greatly  increased  by  to-and-fro  movements,  however 
slight,  and  especially  by  rotation  ; also  by  pressure  upon,  and  by  lifting  up  the 
head  so  as  to  put  the  tissues  on  the  stretch.  In  consequence  of  this,  the 
patient  keeps  the  neck  and  head  immovable,  rigid,  looking  straight  forwards. 
He  cannot  raise  his  head  off  a pillow  without  the  assistance  of  his  own  hand, 
•or  that  of  another  person. 

The  Lumbar  Spine  is  often  strained  in  railway-collisions,  with  or  without 
•similar  injury  to  the  cervical  portion  of  the  column,  in  consequence  of  the 
body  being  forcibly  swayed  backwards  and  forwards  during  the  jarring  oscil- 
lations of  the  carriage  on  the  receipt  of  a powerful  shock.  I11  such  cases  the 
same  kind  of  pain  is  complained  of.  There  is  the  same  rigidly  inflexible  con- 
dition of  the  spine,  with  tenderness  on  external  pressure,  and  great  aggravation 
•of  suffering  on  movement,  more  particularly  if  the  patient  bend  backwards. 
The  patient  is  unable  to  stoop  ; in  attempting  to  do  so,  he  always  goes  down 
on  one  of  his  knees. 

The  muscles,  especially  the  erector  spinse,  and  the  fascirn  of  the  back  are  also 
often  sprained,  stretched  and  torn,  in  cases  of  twists  and  strains  of  the  spinal 
column.  There  may  be  consequent  swelling  and  induration  of  these  tissues 
from  the  presence  of  inflammatory  effusions  and  inability  to  use  the  sprained 
muscles.  But  the  great  danger  of  these  sprains  is,  that  they  are  not  un- 
frequently  associated  with  some  of  the  most  serious  affections  of  the  spinal 
■cord  that  are  met  with  in  surgical  practice  as  a consequence  of  injury.  These 
may  prove  most  dangerous,  or  even  fatal. 

The  Prognosis  will  depend  partly  on  the  extent  of  the  stretching  of  the 
muscular  and  ligamentous  structures,  partly  on  whether  any  inflammation 
lias  been  excited  in  them  which  may  extend  to  the  interior  of  the  spinal 
canal.  As  a general  rule,  where  muscular,  tendinous,  and  ligamentous  struc- 
tures have  been  violently  stretched,  as  in  an  ordinary  sprain,  however  severe, 
they  recover  in  the  course  of  a few  -weeks,  or  at  most  within  three  or  six 


months.  If  a joint,  as  the  shoulder  or  ankle,  continue  to 
preternaturally  mobile,  in  consequence  of  elongation  of  the 
weakness  or  atrophy  of  the  muscles,  beyond  this  period,  it 
probability,  never  be  so  strong  as  it  was  before  the  accident, 
holds  good 


be  weak  and 
ligaments,  or 
will,  in  all 
The  same 


with  the  spine  ; and  a vertebral  column  which  has  been  so 
weakened  as  to  require  artificial  support,  after  several  months,  in  order  to 
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enable  it  to  maintain  the  weight  of  the  head,  will  probably  never  regain  its 
normal  strength. 

One  great  prospective  danger  in  strains  of  the  spine  is  the  possibility  of 
inflammation  developed  in  the  fibrous  structures  of  the  column  extending  to 
the  meninges  of  the  cord.  This  I have  several  times  seen.  It  is  particularly 
apt  to  happen  when  the  strain  or  twist  occurs  between  the  occiput  and  the  atlas 
or  axis.  In  these  cases  a rigid  tenderness  is  gradually  developed,  which  is  most 
distressing  and  persistent,  and  evidently  inflammatory  ; or  there  may  be 
paralysis  confined  to  the  nerves  that  are  connected  with  that  part  of  the  spine 
that  is  the  seat  of  the  wrench,  one  or  other  of  their  roots  having  suffered  lesion, 
or  the  nervous  cord  itself  having  been  injured  in  its  passage  through  the  inter- 
vertebral foramen.  Lastly,  a twist  of  the  spine  may  slowly  and  insidiously  be 
followed  by  symptoms  of  complete  paraplegia,  and  eventually  by  death  from 
extravasation  of  blood  into  the  vertebral  canal. 

The  Treatment  of  these  injuries  is  the  same  as  that  of  concussion  of  the 
spinal  cord  (see  p.  783). 

Fracture  of  the  Spine  may  occur  either  by  the  application  of  direct 


violence,  or  by  a violent  twist  or  bend  of  the  body  forwards.  Direct  violence, 
as  a blow,  fall,  or  gunshot-injury,  may  of  course  fracture  the  spine  at  any  part 
and  almost  to  any  extent,  in  some  cases  detaching  merely  a spinous  process,  in 
others  splintering  and  comminuting  several  vertebrae  and  lacerating  or  dividing 
the  spinal  cord.  Fracture  of  the  spine  from  a violent  but  forcible  bend  of  the 
body  forwards  occurs  chiefly  in  the  cervical  region.  It  is  produced  usually 
by  a person  falling  from  a height  on  the  head,  the  body  being  bent  forcibly 
forward  so  as  to  drive  the  chin  against  the  sternum.  This  accident  often 
happens  in  falls  from  horseback,  or  in  taking  a “header  ” into  shallow  water. 
In  some  cases  it  has  occurred  from  a person  sitting  on  the  top  of  a vehicle 
having  the  head  forcibly  bent  down  whilst  passing  under  anarchway.  In  these 
accidents  there  are  usually  extensive  rupture  of  the  spinal  ligaments  and  dis- 
placement of  the  bones,  as  well  as  fracture. 

In  some  cases  of  even  very  extensive  fracture  there  may  be  no  appreciable- 
displacement  : but  usually  some  change  of  position  ensues,  in  many  cases 
to  such  an  extent  as  to  compress  or  lacerate  the  spinal  cord.  The  mode  of 
occurrence  of  the  fracture  will  influence  the  amount  of  displacement.  If  the 
fracture  be  through  the  arch,  or  consist  in  a simple  detachment  of  the  spinous, 
process  by  a fall  or  a blow  on  the  back,  there  may  be  little  or  no  displacement. 
If  it  occur  from  gunshot-injury,  or  from  a fall  upon  the  head,  or  by  forcible 
flexure  of  the  neck  and  body  forwards,  as  when  the  body  is  compressed  between 
the  top  of  a van  and  an  archway,  there  will  probably  be  great  displacement, 
and  perhaps  separation  of  the  articulating  surfaces  of  contiguous  veitcbra;.  u 
these  cases  the  upper  part  of  the  spine  is  almost  invariably  displaced  Ionian  >. 

The  Signs  of  this  injury  vary  very  greatly,  and  depend  in  a great  degree 
upon  the  extent  of  the  displacement.  If  this  be  inconsiderable,  it  may  be 
extremely  difficult,  and  even  impossible  in  some  instances,  to  pronounce  vit  1 
certainty  whether  the  spine  has  been  broken  or  not ; the  more  so  it  the 
fracture  do  not  implicate  the  body  of  the  vertebra.  If,  on  the  other  hand,  t ie 
displacement  affect  the  axis  of  the  column  or  compress  the  cord,  the  symptoms 
are  so  marked  as  to  admit  of  easy  diagnosis.  They  are  of  two  kinds;  those 
presented  by  the  injury  of  the  bone,  and  those  dependent  on  injury  by  com- 
pression or  laceration,  or  both,  of  the  spinal  coid. 
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The  Local  Signs  are  usually  pain  at  the  seat  of  injury,  greatly  inci eased 
by  pressure  on,  or  motion  of  the  part ; inequality  of  the  line  of  the  spinor s 
processes,  with  depression  of  the  upper  portion  of  the  spine,  and  c0™sp°nd  „ 
prominence  of  the  lower.  There  is  an  inability  to  support  the  body  m the 
erect  position,  and  to  move  the  spine  in  any  way ; hence,  when  the  upper 
portion  of  the  column  is  injured,  the  patient  holds  his  head  in  a stiff  and 
constrained  attitude,  fearing  to  turn  it  to  either  side. 

The  General  Symptoms  of  fracture  of  the  spine  are  dependent  upon  the 
injury  which  the  cord  has  received.  If  the  fracture  have  not  implicated  the 
spinal  canal,  as  when  only  the  tip  of  a spinous  process  has  been  broken  off,  or 
if  it  be  unattended  by  displacement,  although  it  may  traverse  the  body 
and  arches,  no  symptoms  depending  upon  injury  of  the  cord  need  exist. 
But  even  in  these  cases  there  is  usually  some  paralysis,  owing  perhaps  to 
the  concussion  to  which  the  cord  has  been  subjected  at  the  moment  _ of 
injury ; and  occasionally  a sudden  movement  by  the  patient  will  bring 
on  displacement,  by  which  the  cord  is  compressed  and  all  the  parts  below 
the  injured  spot  are  paralysed.  A woman  was  admitted  into  University 
College  Hospital  with  an  injury  of  the  neck,  the  nature  of  which  could 
not  be  accurately  ascertained.  She  was  in  no  way  paralysed,  but  kept 
her  head  immovable  in  one  position.  A few  days  after  admission,  whilst 
making  a movement  in  bed,  by  which  she  turned  her  head,  she  fell  back  dead. 
On  examination,  it  was  found  that  the  spinous  process  of  the  fifth  cervical 
vertebra  had  been  broken  off  short,  and  was  impacted  in  such  a way  between 
the  arches  of  this  and  the  fourth  as  to  compress  the  cord.  This  impaction 


and  consequent  compression  probably  occurred  at  the  time  of  the  incautious 
movement,  thus  producing  immediate  death.  When  there  is  only  partial  dis- 
placement, there  may  be  but  incomplete  paralysis  of  the  parts  below  the 
injury  ; of  one  arm,  one  leg,  &c.  In  these  cases  there  is  usually  great  pain  at 
the  seat  of  fracture,  and  extending  from  it  along  the  line  of  junction  between 
the  paralysed  and  sound  parts  round  the  body  or  along  the  limb.  This  symp- 
tom, which  is  of  great  importance  as  exactly  defining  the  seat  of  injury,  is  due, 
as  I found*  in  dissecting  a case  of  fracture  of  the  sixth  cervical  vertebra  under 
my  care,  to  the  fractured  bone  compressing  and  irritating  the  nerve  that  issues 
from  the  vertebral  notch  opposite  the  seat  of  injury. 

When  the  cord  is  implicated,  the  symptoms  will  vary  according  to  the  seat  of 
the  injury  and  the  extent  of  the  damage.  For  a detailed  account  of  the  symp- 
toms presented  by  injuries  of  the  different  portions  of  the  cord,  the  reader  is 
referred  to  the  section  on  “ Wounds  of  the  Spinal  Cord”  (p.  786). 

If  fracture  of  the  spine  be  occasioned  by  indirect  violence,  as  by  the  head 
being  forcibly  bent  down  on  to  the  chest  as  the  patient  is  driving  under  an 
archway,  and  a fracture  be  thus  occasioned  through  the  lower  cervical  or 
upper  dorsal  portion  of  the  column,  wc  shall  find  that  the  cord  being  lacerated, 
and  compressed  transversely  in  one  part  only,  the  ordinary  symptoms  of  a 
division  of  the  cord  at  that  part  will  be  presented,  the  patient  being  paralysed 
below  the  seat  of  injury  ; but  the  paralysed  parts  manifest  signs  of  reflex 
irritability,  the  legs  being  drawn  up  when  the  soles  arc  tickled.  When  the 
fracture  is  by  direct  violence,  as  by  a heavy  fall  on  the  back  from  a height, 
the  cord  will  be  concussed  as  well  as  paralysed,  and  then  no  reflex  phenomena 
are  presented  by  the  patient. 

In  a large  proportion  of  cases  of  fracture  of  the  spine,  there  is  such  displace- 
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menfc  of  the  bone  as  to  compress  the  whole  thickness  of  the  cord,  and  thus 
to  occasion  complete  paralysis  of  motion  and  sensation  in  the  parts  below 
the  seat  of  injury.  This  paralysis  resembles  that  which  arises  from  simple 
division  of  the  cord,  hut  is  followed  by  greater  impairment  of  nutrition,  as 
shown  in  wasting,  cachexy,  and  a tendency  to  sloughing.  The  reason  of  this 
difference  is,  that  iu  fracture  the  cord  is  uot  simply  compressed  or  divided,  hut 
is  continuously  irritated  by  the  edges  of  broken  bone,  and  thus  not  only  be- 
comes incapable  of  healing,  but  is  kept  in  a state  of  chronic  irritation  and 
inflammation.  If  the  fracture  be  above  the  origin  of  the  phrenic  nerve,  respi- 
ration will  be  arrested  and  the  patient  die  instantaneously. 

Prognosis. — The  danger  from  fracture  of  the  spine  depends  on  the  amount 


Vig.  3-20. — Fracture  through  the  lower  dor- 
sal and  first  lumbar  vertebrae,  with  dis- 
placement backwards  of  upper  fragment. 


Fig.  330. — Crush  of  Cord 
and  its  membranes.  The 
result  of  a Fracture  of 
the  Spine. 


of  injury  sustained  by  the  cord,  and  the  situation  of  that  injury.  Thus,  if  there 
is  no  displacement  of  the  broken  vertebra  or  injury  to  the  cord,  union  will 
take  place,  and  the  patient  recover  perfectly  ; but  fractures  of  the  spine 
through  the  bodies  of  the  vertebrae,  with  displacement  and  compression  of  the 
cord,  arc  most  commonly  fatal. 

When  the  fracture  occurs  in  the  middle  or  lower  dorsal  regions,  so  that  the 
lower  portion  only  of  the  cord  is  injured,  the  patient  may  live  for  many  years, 
even  though  the  cord  is  completely  severed  and  the  spinal  canal  obliterated  b\ 
the  displacement,  and  by  the  new  bone  formed  in  the  process  of  repair.  1 here 
is  a specimen  in  University  College  Museum  which  well  illustrates  this  fact 
(Fig.  329).  The  patient  was  a man  thirty-two  years  of  age,  who  fell  lift? 
feet  from  a tree.  He  sustained  a fracture  of  the  spine,  with  the  unusual  dis- 
placement of  the  upper  fragment  backwards.  The  fracture  became  firmly 
consolidated,  and  he  lived  for  nine  and  a-half  years  afterwards,  completely 
paralysed  below  the  middle  of  his  body.  There  was  no  sloughing  of  the  hips 
or  hack,  and  blisters,  which  were  for  some  reason  applied  to  the  paralysed  parts, 
are  stated  to  have  healed  without  difficulty.  He  suffered  from  repeated  attacks 
of  cystitis,  in  one  of  which  extension  took  place  to  the  kidney,  and  he  died  o 
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pyelonephritis.  The  specimen  shows  ossification  of  the  dura  mater  below  the 
seat  of  fracture. 

Even  when  the  injury  is  in  the  cervical  region,  recovery  may  take  place, 
although  the  case  may  appear  most  unpromising.  I have  known  at  least  four 
cases  in  which  recovery  has  taken  place  after  fracture  of  the  lower  cervical 
vertebra,  with  paralysis  more  or  less  complete  from  the  neck  downwards.  In 
one  of  these  cases  where  the  neck  was  broken  by  a fall  in  kangaroo-hunting, 
the  patient,  young  and  active,  after  being  paralysed  for  eleven  months,  made 
a fair  though  not  complete  recovery — some  paralysis,  with  wasting,  of  the 
extensors  of  the  hands  being  left. 

When  death  takes  place,  it  may  occur  in  three  different  ways.  It  happens 
primarily  as  the  immediate  result  of  the  injury,  in  all  those  cases  in  which  the 
fracture  is  above  the  origin  of  the  phrenic  nerve.  It  occurs  secondarily  and 
indirectly,  at  a more  or  less  remote  period,  as  the  result  of  changes  in  the 
body  dependent  on  permanent  separation  of  the  parts  below  the  injury  from 
the  nervous  centres  above.  At  the  seat  of  injury,  compression,  or  crushing, 
inflammation  is  necessarily  developed  ; thence  it  spreads  along  the  membranes, 
giving  rise  to  effusion  into  the  canal,  and  into  the  cord  itself,  causing  soften- 
ing. It  is,  doubtless,  by  the  gradual  extension  upwards  of  this  secondary 
inflammatory  softening,  that  death  is  ultimately  occasioned  in  many  cases. 
Thus,  an  injury  in  the  cervical  region,  which  was  not  immediately  fatal,  may 
ultimately  prove  so  by  extension  of  the  mischief  to  the  origins  of  the  phrenic 
nerves,  and  so  arresting  respiration.  Many  also  perish  from  bedsores  and  a 
very  large  proportion  prove  fatal  from  pyelo-nephritis  secondary  to  cystitis, 
with  decomposition  of  the  urine. 

The  Treatment  is  simple  enough  in  those  cases  in  which  the  patient 
escapes  without  implication  of  the  cord.  It  is  evident  that  in  such  cases 
no  attempt  at  reduction  should  be  made,  lest  by  dislodgment  of  the  fragments 
the  cord  might  be  injured.  The  patient  must  be  placed  flat  upon  his 
back,  and  the  strictest  possible  rest  maintained.  Konig  of  Gottingen  has 
recommended,  in  cases  of  fracture  in  the  dorsal  or  lumbar  region  without 
damage  to  the  cord,  that  Sayre’s  plaster-of-Paris  jacket  should  be  applied  at  as 
early  a period  in  the  case  as  possible.  He  has  himself  applied  it  as  early  as 
the  fourth  day,  and  Berkeley  Hill  at  the  end  of  thirty  horns.  In  these  cases 
the  patient  was  suspended  by  the  arm-pits,  and  at  the  same  time  supported  by 
assistants,  care  being  taken  not  to  lift  him  sufficiently  high  to  raise  the  feet 
from  the  ground.  Extension  under  these  circumstances,  however,  cannot  be 
devoid  of  danger,  and  the  better  plan  would  be  to  apply  the  apparatus  in  the 
way  recommended  by  Walker  of  Peterborough.  He  first  applies  a flannel 
vest  without  sleeves,  or  if  there  is  any  difficulty  in  putting  this  on,  a piece  of 
soft  flannel  wide  enough  to  reach  from  the  axillm  to  the  hip  may  be  passed 
under  the  back,  and  carefully  sewn  down  the  front,  so  as  to  leave  no  creases. 
A number  of  strips  of  muslin-bandage,  cut  of  the  proper  length  to  encircle 
the  body,  and  to  overlap  for  a few  inches,  are  then  prepared.  These  are 
ipped  in  a mixture  of  plaster-of-Paris,  lib.,  water,  gviij,  with  §j  of  mucilage 
? ^ um  acaciu  added,  to  delay  the  setting.  They  are  then  quickly  spread  on  a 
ec  covered  by  a mackintosh-sheet,  each  overlapping  that  above  for  two- 
thirds  of  its  width.  They  must  be  thus  arranged  till  a sufficient  width  is 
reacied  to  extend  from  the  patient’s  axil  he  to  midway  between  the  crest  of 

G 1 111111  aufl  the  trochanter  ; and  sufficient  number  of  strips  should  be  used 
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to  make  the  whole  about  six  layers  thick.  The  patient  is  then  carefully 
lifted  and  laid  on  the  bandages,  which  are  folded  over  and  rubbed  smooth,  as 


in  an  ordinary  plaster-of-Paris  bandage.  A pad  should  be  put  over  the 


epigastrium,  which  can  be  withdrawn  when  the  splint  is  film.  In  the  cases 
recorded  by  Konig,  and  in  Hill’s  case  the  results  were  most  satisfactory.  Two 
cases  have,  however,  been  recorded,  in  which  the  patient  could  not  bear  the 
bandage,  but  no  harm  was  done  by  the  attempt  to  use  it. 

Another  plan  of  treatment,  originally  recommended  by  Wormald,  is  to  raise 
the  patient  carefully  up,  and  place  beneath  him  a large  sheet  of  softened 
gutta-percha,  and  so  to  mould  a splint  to  the  back. 

In  cases  in  which  the  cord  is  injured,  attempts  at  the  reduction  of  the 
fractured  and  displaced  spine  must  not  be  lightly  undertaken.  It  may  prove 
unsuccessful,  greatly  increase  the  sufferings  of  the  patient,  or  hasten  his  death. 
In  cases  of  injury  to  the  lower  cervical  vertebrae,  it  would  rarely,  if  ever,  be 
proper  to  make  such  attempts.  In  the  upper  and  middle 
dorsal  they  would  not  be  likely  to  succeed,  owing  to  the 
want  of  mobility  of  this  part  of  the  column.  In  the  lower 
dorsal  and  lumbar  regions  they  would  be  less  dangerous, 
and  more  likely  to  prove  advantageous. 

All  our  efforts  must  be  directed  to  prolonging  life,  if 
the  fracture  be  in  such  a situation  (at  any  point  below  the 
upper  dorsal  vertebrae)  as  to  hold  out  a prospect  of  con- 
tinuance of  life  for  a few  weeks  or  months.  Means  must 
be  taken  to  prevent  the  occurrence  of  sloughing  of  the 
nates,  an  accident  that  is  commonly  fatal  in  these  cases. 
The  patient  should  be  laid  at  once  on  a water-bed, 
cushion,  or  mattress,  and  must  be  kept  scrupulously 
clean.  If  possible,  a mattress  should  be  obtained,  with,  a 
segment  that  will  pull  out  to  admit  the  bed-pan,  or  some 


Fig.  331.  — Apparatus  for 
Fracture  of  the  Spine. 


such  arrangement  to  avoid  disturbance  of  the  spine. 


Every  precaution  should  be  taken  to  prevent  the  supervention  of  cv&titis. 
For  this  purpose  the  urine  must  be  drawn  off  by  a catheter,  regularly, 
at  least  twice  in  the  day.  The  catheter  should  be  dipped  in  a vessel 
containing  a l-in-20  solution  of  carbolic  acid  before  being  used,  and  oiled 
with  carbolic  oil  (1  in  10).  If,  in  spite  of  these  precautions,  ammomaca 
decomposition  of  the  urine  should  take  place,  the  bladdci  must  c was  ic  o 
with  an  antiseptic  solution  every  time  the  water  is  drawn  o . 0 u ' 

of  permanganate  of  potash,  or  three  grains  of  quinine,  with  three  mmm 
of  dilute  sulphuric  acid  to  the  ounce  of  water,  will  be  found  the  most  emeu* 
preparations.  (See  Cystitis.)  If,  as  usually  happens  after  a time,  the  bowel 
become  confined,  relief  must  be  afforded  by  castor-oil  or  turpentine  enc 
A nourishing  diet  must  be  administered  and  perfect  rest  in  one  posi 
enjoined.  In  this  way  life  maybe  maintained  for  a considerable  leng th « 
time,  and  bony  union  of  the  fracture  may  sometimes  take  place,  thou 
patient  may  not  recover  from  the  paralysis,  and  may  die  even  «u  . 
disease  of  the  cord.  But  in  some  cases  a much  more  sat'B^r*v 
obtained  ; the  patient  gradually  gains  power  m the  paralysed  pa  L I 
cases  much  assistance  will  be  afforded  him  by  wearing  as  soon  a 

is  sufficiently  consolidated,  the  apparatus  shown  m 1 ™ J * ^ 

firm  pelvic  band,  with  a strong  iron  rod  shaped  to  the  spine,  and  rommC 
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• high  as  the  vertex,  having  padded  transverse  arms  to  support  the  head  and1 
( shoulders,  and  the  whole  attached  to  a stout  leather-case  moulded  to  the  hack 
, and  shoulders.  Sayre’s  plaster-of-Paris  jacket  may  be  advantageously  employed 
at  a later  stage  when  the  patient  is  able  to  bear  suspension. 

Trephining  the  Spine.— As  the  fatal  result  of  fracture  of  the  spine,  with 

3 compression  of  the  cord  by  the  broken  vertebra,  or  by  extravasated  blood,  is 
almost  inevitable, theideahas  naturally  suggested  itself  to  Surgeons  that  life  might 
be  prolonged,  and  health  perhaps  restored,  if  the  same  operation  were  extended 
to  the  spine  which  is  successfully  employed  in  parallel  cases  of  injury  of  the 
head  ; viz.,  the  elevation  and  removal,  if  necessary,  of  the  depressed  portion  of 
bone.5  This  operation,  originally  proposed  by  Heister,  was  first  performed  by 
Louis  and  Cline.  It  may  be  done  as  follows.  The  patient  lying  on  his  face,, 
a free  incision,  several  inches  in  length,  from  three  to  five,  according  to  the' 
extent  of  the  injury,  is  made  along  the  line  of  the  spinous  processes,  and  the 
muscular  masses  on  each  side  of  the  spine  are  dissected  away,  so  as  to  expose- 
the  osseous  surfaces.  The  spinous  processes,  at  the  seat  of  injury,  should  then, 
be  successively  seized  with  strong  forceps,  and  gently  but  firmly  moved,  in 
order  to  see  whether  there  be  fracture  at  their  base  or  supporting  arches.  If 
a portion  of  bone  be  completely  broken  olf,  it  may,  after  all  ligamentous 
connections  have  been  severed,  be  raised  by  the  forceps  or  an  elevator. 
Should  one  arch  only  be  broken  through,  the  uninjured  one  may  be  divided  by 
cutting  pliers  or  a Key’s  saw  ; or,  should  both  be  unbroken,  the  Surgeon  may,, 
if  he  think  it  prudent  to  proceed  further,  divide  both  in  this  way,  and  so 
;■  remove  them  and  the  spinous  processes,  and  expose  the  theca  of  the  cord.. 
After  the  operation,  the  patient  is  to  be  kept  in  the  prone  position. 

The  results  of  this  operation  are  not  very  encouraging.  It  has  been  per- 
formed by  various  Surgeons  in  different  countries,  but  chiefly  in  America,, 
about  thirty  times  ; and,  although  some  temporary  advantage  seems  to  have 
occurred  in  a few  of  the  cases,  permanent  recovery  has  resulted  only  in 
one  instance — by  Gordon  of  Whitworth  Hospital,  Dublin  ; but  even  in  this 
case  the  paralysis  remained.  But,  though  so  far  the  result  has  been  but  little 
satisfactory,  ought  Surgeons  to  discard  the  operation  ? I think  not ; because,, 
as  fracture  of  the  spine  with  serious  lesion  of  the  cord  cannot  be  recovered, 
from,  and  has  an  almost  invariably  fatal  termination,  and  as-  the  evil 
consccjuences  of  the  fracture  arc  dependent  not  only  upon  the  primary 
lesion  of  the  cord,  but  on  the  secondary  inflammatory  processes  set. 
up  in  it  by  the  continued  irritation  of  the  fractured  fragments,  we  are 
justified  in  attempting  the  removal  of  this  source  of  certain  misery  and 
impending  death  by  the  only  means  in  our  power — operative  procedure 
and  we  are  the  more  justified  in  this  course,  as  the  operation  is  not  neces- 
sarily dangerous,  does  not  appear  often  to  have  hastened  death,  and  has- 
certainly,  in  some  cases,  afforded  relief,  the  paralytic  symptoms  disappearing: 
to  a great  extent,  and  the  patient  being  able  to  move  limbs  that  were  previ- 
ously motionless. 

One  serious  objection  that  has  been  urged  against  the  operation  must  notr 
however,  be  overlooked.  It  is,  that  in  the  great  majority  of  cases  the  fracture 
0 a vertebra  is  through  the  body  and  not  through  the  arches.  This  undoubtedly 
is  so,  and  it  is  this  circumstance  that  has  rendered  the  operation  as  yet  little 
more  than  a means  of  giving  relief  when  the  cord  is  partially  divided  and 
acerated  by  being  stretched  over  a rough  and  jagged  edge  of  the  broken 


INJURIES  OF  THE  SPINE. 


796 

body  of  a vertebra  thrust  back  against  it.  Little  more  than  temporary  relief 
can  be  expected  from  the  removal  of  the  pressure  from  behind  by  cutting  away 
.the  arches.  But,  when  these  portions  only  of  the  spinal  column  are  fractured  and 
displaced — a rare  condition  it  is  true — then  permanent  good  may  be  expected  :! 
to  follow  the  operation.  If  signs  of  such  injury  exist,  as  evidenced  by  distor-  - 
iion  or  depression  of  one  or  more  spinous  processes,  it  would  most  certainly  be 
quite  proper  for  the  Surgeon  to  adopt  the  only  means  in  his  power  of  affording 
relief.  The  principal  danger,  and  usual  cause  of  death  after  cutting  away  a 1 
portion  of  the  spine  is  either  the  continuance  of  the  inflammation  excited  by 
the  injury  in  the  cord  and  its  membranes,  or  its  increase  or  production  by 
the  operation  itself. 

Dislocations  of  the  Spine.- — On  looking  at  the  arrangement  of  the  arti- 
cular surfaces  of  the  vertebrae,  the  very  limited  motion  of  which  they  are  . 
-susceptible,  and  the  way  in  which  they  are  closely  knit  together  by  strong 
ligaments  and  short  and  powerful  muscles,  it  is  obvious  that  dislocations  of  f 


Fig.  332.— Dislocation  between  the  Fifth  ancl 
Sixth  Cervical  Vertebra1. 


Fig.  333. — Dislocation  of  the  Axis  from  the  Third 
Cervical  Vertebra. 


these  bones  must  be  excessively  rare.  So  seldom,  indeed,^  do  they  occur  tlmt 
their  existence  has  been  denied  by  many  Surgeons.  Let  there  are  a su 
cicnt  number  of  instances  on  record  to  prove  that  such  accidents  may  happen. 
The  cases  that  have  been  met  with  have  usually  been  associated  with  partial 
fracture,  but  this  complication  is  not  necessary.  In  all,  the  displacement  was 
incomplete  ; and,  indeed,  a complete  dislocation  cannot  occur.  Iractuie  may 
■occur  ailyyvherc  in  the  spine,  but  dislocation  without,  or  with  very  s igi  . 
fracture  is  met  with  only  in  certain  situations.  Dislocation  of  the  spine  may 
occur  in  the  following  parts.  1.  Between  the  occiput  and  atlas.  1 his  is  'eD 
rare.  2.  Between  the  atlas  and  axis.  This,  though  rare,  is  much  less  so  1 
the  preceding,  and  may  occur  with  or  without  fracture  of  the  odontou  pu* 
cess*  and  when  the  odontoid  process  is  broken,  death  at  once  ensues. 
location  between  the  second  and  third  cervical  vertebra  is  very  rare— as wai 
dislocation  between  the  atlas  and  axis.  4.  Dislocation  generally  happens  .01 
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Avherc  between  the  fifth  and  seventh  cervical  vertebra.  Dislocation  without 
fracture  can  scarcely  occur  in  the  dorsal  region,  and  theie  is  no  lecoice  case 

of  a pure  dislocation  in  the  lumbar  region.  . . 

I11  Fig.  332  we  have  an  instance  of  dislocation  of  the  fifth  from  the  sixth 
cervical  vertebra,  -with  the  separation  only  of  a scale  of  bone  which  was  adherent 
to  the  intervertebral  fibro-cartilage.  The  patient  had  fallen  on  Ins  head  from  a 
van  and  died  of  asphyxia  in  twenty-four  hours. 

The  spine  may  be  so  seriously  injured  that  dislocation  is  at  any  moment: 
imminent,  and  yet  the  patient  may  live  for  some  days  before  the  displacement 
occurs,  by  which  the  cord  is  compressed.  A man  was  admitted  into  University- 
College  Hospital,  who  had  been  crushed  by  falling  between  the  platform  and  a 
train"  in  motion.  Amongst  other  severe  injuries  he  had  paralysis  of  the* 
circumflex  and  musculo-spiral  nerves  of  the  left  arm,  but  no  hyperesthesia.. 
On  the  third  day,  whilst  being  moved  in  bed,  his  head  fell  to  one  side,  and  he. 
suddenly  died.  On  examination  after  death,  it  was  found  that  the  second' 
cervical  vertebra,  carrying  the  atlas  and  head  with  it,  had  been  dislocated  from 
the  third  (Fig.  333)  ; the  connecting  ligaments  being  completely  torn  through 
on  the  left  side,  so  that  the  head  falling  to  one  side  had  caused  fatal  compression 
of  the  cord. 

Dislocation  of  the  Occipital  Bone  from  the  Atlas  has  been  described; 
in  two  instances  only — by  Lassus  and  by  Paletta.  In  the  case  by  Lassus, 
death  ensued  in  six  hours,  and  the  right  vertebral  artery  was  found  to  be  rup- 
tured. In  the  other  case,  the  patient  is  said  to  have  lived  for  five  days,  but 
the  report  is  so  incomplete  that  little  value  can  be  attached  to  it. 

Dislocation  of  the  Atlas  from  the  Axis  is  of  more  frequent  occurrence. 
It  may  happen  with  or  without  fracture  of  the  odontoid  process.  I11  either 
case,  the  atlas  is  carried  forwards  and  the  spinal  cord  thus  compressed.  This, 
accident  is  said  to  have  been  caused  by  a person  in  play  lifting  a child  off  the- 
ground  by  its  head  ; the  combination  of  rotation  and  traction  in  this  move- 
ment being  especially  liable  to  occasion  the  accident.  For  the  same  reason, 
it  has  been  met  with  in  those  who  have  been  executed  by  hanging.  Death 
would  probably  be  instantaneous  in  these  circumstances.  It  has,  however, 
been  stated  that,  in  dislocations  of  this  kind,  life  has  been  saved  by  the  Surgeon- 
placing  his  knees  against  the  patient’s  shoulders,  and  drawing  or  twisting  the 
head  into  position.  This,  however,  I cannot  believe  possible  if  the  displace- 
ment have  been  complete,  as  death  must  be  instantaneous,  the  cases  of 
supposed  dislocation  and  reduction  having  probably  been  instances  of  con- 
cussion of  the  cord  with  sprain  of  the  neck. 

Dislocation  of  any  one  of  tlie  five  Lower  Cervical  Vertebra  may 
occur.  The  third  vertebra  is  least  frequently  dislocated  ; the  fifth  is  more- 
commonly  displaced  (Fig.  332).  These  injuries  arc  usually  associated  with 
fracture  ; sometimes,  though  rarely,  they  happen  without  this  complication. 
In  these  dislocations,  as  in  those  that  have  already  been  described,  the  dis- 
placed bone  carries  with  it  the  whole  of  that  portion  of  the  vertebral 
column  which  is  above  it. 

In  dislocations,  the  articulations  between  the  two  vertebra  arc  torn  open. 
Ihe  supraspinous  and  interspinous  ligaments,  the  ligamenta  subflava,  and  the- 
common  posterior  ligament,  are  torn  through,  so  that  the  spinal  canal  is  opened. 

ie  intervertebral  fibro-cartilage  may  be  torn,  or  it  may  be  entire,  a scale  of 
the  body  of  the  subjacent  vertebra  being  detached  with  it.  When  the  spine 
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above  the  dislocated  part  is  bent  forwards,  a wide  gap  is  visible  posteriorly, 
at  the  seat  of  injury. 

Causes. — The  causes  of  dislocation  are  numerous,  and  the  following  may  he 
given  as  examples.  A person  standing  in  a cart  and  driving  under  an  archway 
finds,  too  late,  that  he  is  too  tall  to  clear  the  archway ; he  bends  forwards,  but, 
miscalculating  the  distance,  his  head  is  pressed  violently  downwards.  A per- 
son takes  a header  into  shallow  water ; his  head  comes  against  the  bottom, 
is  forcibly  flexed,  and  his  spine  is  broken  or  dislocated.  Such  accidents  are 
not  very  unfrequent.  I have  seen  several  cases  of  paralysis,  as  well  as  of  death, 
resulting  from  this  kind  of  accident. 

These  accidents  most  commonly  happen  from  forcible  flexion  of  the  neck 
though  traction  and  rotation  conjoined  have  occasioned  them.  In  a 
icase  of  luxation  of  the  sixth  and  seventh  cervical  vertebra;,  recorded  by  J. 
Eoux,  the  accident  happened  to  a sailor  plunging  into  the  sea  for  the  purpose 
•of  bathing,  and  coming  head  foremost  against  a sail  which  had  been  spread  out 
to  prevent  the  attack  of  sharks  ; he  died  on  the  fourth  day.  In  a patient  of 
mine,  who  fell  out  of  a window  in  such  a way  that  the  head  was  doubled  for- 
•wards  upon  the  chest,  and  who  was  brought  to  the  Hospital  with  supposed 
-fracture  of  the  spine,  we  found  after  death,  which  occurred  on  the  fifth  day, 
that  the  seventh  cervical  vertebra,  carrying  with  it  the  upper  portion  of  the 
spine  and  the  head,  had  been  dislocated  forwards  from  the  first  dorsal,  of  the 
intervertebral  substance,  detaching  with  it  an  extremely  thin  and  small  layer 
•of  bone  from  the  body  of  the  seventh  vertebra.  There  was  a wide  gap 
posteriorly  between  the  laminae.  There  was  no  fracture  about  the  articular 
processes,  which  were  completely  separated  from  one  another.  In  the 
instance  already  referred  to,  in  which  a man  fell  on  his  head  from  a van,  and 
death  resulted  in  24  hours,  a similar  displacement  was  found  of  the  fifth  from 
-the  sixth  cervical  vertebra,  -with  compression  of  and  haemorrhage  into  the 
•substance  of  the  medulla,  and  disorganization  of  it  to  the  extent  of  nearly 
-an  inch  opposite  the  seat  of  dislocation,  where  it  had  been  injured  by  the 
forward  pressure  of  the  dislocated  vertebra. 

In  the  Dorsal  Region,  dislocation  of  the  spine,  though  excessively  rare 
may  occur  ; seldom,  however,  without  being  accompanied  by  fracture.  4 lit 
last  dorsal  vertebra  has  been  several  times  found  dislocated  from  the  first 
lumbar  with  rupture  of  the  intervertebral  fibro-cartilage.  In  these  cases, 
however,  there  has  usually  been  found  fracture  of  the  transverse  processes  of 
the  first  lumbar  vertebra,  or,  as  in  an  instance  recorded  by  Sir  C.  Bell,  fracture 


of  its  body.  ...  . . 

I am  not  acquainted  with  any  case  in  which  dislocation  without  fracture  o 

the  Lumbar  spine  has  been  observed. 

The  Symptoms  presented  by  dislocation  of  the  spine  are,  like  those  of 
fracture,  dependent  on  the  degree  and  scat  of  the  injury  inflicted  on  the  spinal 
-cord.  And  death  will  ensue  at  varying  periods,  according  to  whether  the 
dislocation  be  above  or  below  the  origin  of  the  phrenic  nerves,  in  accordance 


with  those  rulc3  that  have  been  laid  down  at  p.  780. 

The  Diagnosis  between  a dislocation  and  a fracture  of  the  cervical  spine 
is  not  easily  made.  But  there  is  one  symptom  which,  according  as  it  is  presen 
or  not,  may  throw  much  light  on  this  point.  It  is  the  occurrence  of  pain, 
amounting  to  hypermsthesia,  along  the  line  of  junction  between  the  para  ysed 
and  unparalysed  parts.  In  fracture  this  will  commonly  be  found  to  be  pres 
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(p.  791).  In  dislocation,  where  the  nerves  are  not  irritated  or  lacerated  in 

their  exit  through  the  spinal  column,  it  is  absent.  . 

The  Treatment  of  dislocation  of  the  spine  resembles  in  all  important 
respects  that  of  Fracture  of  the  vertebral  column.  Reduction  has,  however, 
been  effected  in  a sufficient  number  of  cases  to  justify  the  attempt  being  made 
when  the  danger  is  imminent. 

Dislocation  of  the  Transverse  Process  of  the  Cervical  Vertebras 

occasionally  occurs.  The  patient,  after  a sudden  movement,  or  a tail  on  the  head 
feels  much  pain  and  stiffness  in  the  neck,  the  head  being  fixed  immovably,  and 
turned  to  the  side  opposite  to  that  on  which  the  displacement  has  occurred. 
In  these  cases  I have  known  Reduction  effected  by  the  Surgeon  placing  his 
knees  against  the  patient’s  shoulders,  drawing  on  the  head,  and  then  turning  it 
into  position,  the  return  being  effected  with  a distinct  snap. 

Wound  of  the  Theca  Vertebralis.— -Holmes  has  recorded  two  cases  in 
which  this  accident  happened  from  the  stab  of  a penknife  in  the  lumbar  region, 
one  of  whom  died.  The  only  characteristic  sign  was  the  escape  of  cerebro- 
spinal fluid  in  large  quantities  from  the  wound. 


Soo  INJURIES  OF  THE  FACE  AND  ADJACENT  PARTS. 
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INJURIES  OF  THE  FACE  AND  ADJACENT  PARTS. 

Face. — Cats  about  the  Cheeks  ancl  Forehead  are  of  common  occurrence. 
These  injuries  present  nothing  peculiar,  except  that  the  structures  of  the  face 
show  the  same  ready  disposition  to  repair  that  characterizes  the  scalp  when 
injured. 

In  the  Treatment  of  these  wounds,  it  is  of  much  consecpience  to  have  as 
little  scarring  as  possible.  The  edges,  after  being  well  cleaned,  should  be 
brought  neatly  into  apposition  by  fine  hare-lip  pins  and  twisted  suture,  or  by 
one  or  more  wire  sutures  deeply  applied  to  take  the  chief  strain,  and  a number 
of  fine  horsehair  interrupted  sutures  to  bring  the  edges  in  accurate  apposition. 
If  the  wound  penetrate  to  the  nose  or  mouth,  so  that  there  will  be  sufficient 
drainage  from  the  mucous  surface,  the  skin  may  be  covered  with  collodion. 

When  the  wound  is  in  the  neighbourhood  of  the  eyelids,  especial  care  must 
be  taken  to  prevent  any  loss  of  substance,  lest  the  contraction  of  the  cicatrix 
produce  eversion  of  the  lid.  In  those  cases  in  which  a portion  of  the  nose  or  lip 
has  been  lost,  much  may  be  done  to  repair  the  deformity  by  properly  conducted 
plastic  operations,  such  as  will  be  described  in  Chapter  LVIII.  The  bleeding, 
which  is  usually  very  free  in  wounds  of  the  face,  in  consequence  of  the  division 
of  some  arterial  branch,  may  often  be  arrested  by  passing  the  hare-lip  pin 
under  the  vessel,  and  applying  the  twisted  suture  above  it,  so  that  it  may  be 
compressed. 

If  the  Li Ip  le  cut  from  within,  by  being  struck  against  the  teeth,  the 
coronary,  artery  may  be  divided,  the  patient  swallowing  the  blood  that  flows 
into  the  mouth.  Some  years  ago,  a man  was  brought  to  the  Hospital,  drunk, 
and  much  bruised  about  the  face.  Shortly  after  his  admission  he  vomited 
a large  quantity  of  blood,  which  was  at  first  supposed  to  proceed  from  some 
internal  injury  : but,  on  examining  his  mouth,  it  was  found  that  the  blood 
came  from  the  coronary  artery  of  the  lip,  which  was  divided  with  the  mucous 
membrane. 

Parotid  Duct. — It  occasionally  happens  in  wounds  of  the  cheek  that  the 
parotid  duct  is  divided,  in  consequence  of  which  the  wound  does  not  close,  and 
a trickling  of  saliva  takes  place  upon  the  outside  of  the  cheek ; a Salivary 
Fistula,  a source  of  much  disfigurement  and  inconvenience,  being  established. 
The  surface  surrounding  it  is  puckered  and  somewhat  excoriated,  and  the  fistula 
opens  by  a granulating  aperture. 

If  from  its  anatomical  situation  a wound  is  known  to  have  divided  the 
parotid  duct,  the  formation  of  a fistula  may  be  prevented  by  bringing  the  skin 
surface  accurately  together,  leaving  the  mucous  aspect  of  the  wound  freeh 
open  and  covering  the  surface  with  a piece  of  lint  dipped  in  collodion.  If  the 
divided  ends  of  the  duct  can  be  seen  in  the  wound  it  has  been  recommended 
to  pass  one  end  of  a fine  piece  of  silver  wire  down  into  the  mouth  and  the 
other  up  the  duct  towards  the  parotid  for  a short  distance  and  then  throug  i 
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the  mucous  membrane  into  the  mouth  ; the  two  ends  are  then  knotted  together 
inside  the  mouth  and  the  external  wound  closed.  By  this  means  the  continuity 
of  the  duct  is  maintained  while  the  wound  heals,  and  at  the  end  of  a week  the 
silver  wire  maybe  withdrawn  by  dividing  the  loop  in  the  mouth.  Should  a 
fistula  form  it  must  be  treated  by  the  operation  that  will  be  described  in 
Chapter  LY. 

Besides  fistula  of  the  Stenonian  duct,  other  fistulous  apertures  may  occur 
in  the  cheek,  as  the  result  of  injury  or  disease,  allowing  the  'escape  of  a small 
quantity  of  saliva.  These  openings  are  always  closed  with  difficulty  : the 
edges  becoming  callous,  and  not  readily  taking  on  reparative 
action.  Closure  may  be  effected  in  some  cases  by  cauteriza- 
tion with  nitrate  of  silver,  or  with  a red-hot  wire,  due  atten- 
tion being  paid  to  the  general  health.  In  other  cases,  the 
electric  cautery  may  prove  successful.  If,  however,  the 
opening  be  free,  with  much  indurated  structure  about  it,  it 
may  be  necessary  to  excise  a portion  of  the  edges  before 
bringing  them  together. 

Nose. — Foreign  Bodies,  such  as  pebbles,  beads,  dried 
peas,  &c.,  are  occasionally  met  with  in  the  nostrils  of  chil- 
dren, having  been  stuffed  up  in  play  and  become  so  firmly 
fixed  as  to  require  extraction  by  the  Surgeon.  In  most 
cases  a bent  probe  or  an  ear-scoop  will  remove  the  impacted 
body  most  easily.  If  it  be  large  and  soft  it  may  often  be 
easily  removed  with  a pair  of  forceps,  but  a hard  smooth 
body  is  almost  sure  to  be  pushed  further  up  with  these 
instruments.  It  is  always  best  to  administer  an  anaesthetic, 
otherwise  the  involuntary  movements  of  the  child  will  greatly 
add  to  the  difficulties  of  the  Surgeon.  If  the  body  be  not 
removed  it  may  give  rise  to  chronic  purulent  catarrh  or  even 
to  disease  of  the  bones. 

The  Ears  are  not  unfrequently  ivoundecl  in  injuries  of  the 
head  and  scalp  ; a portion  of  the  external  ear  being  some- 
times torn  down  and  hanging  over  the  side  of  the  face.  In 
these  cases,  as  in  scalp-injuries,  the  part  should  never  be 
removed,  but,  however  lacerated  and  contused,  should  be 
cleaned  and  replaced  by  means  of  a few  points  of  suture. 

When  the  cartilaginous  portion  of  the  ear  is  divided,  nice 
management  is  usually  required  in  effecting  perfect  union. 

Foreign  Bodies  are  often  pushed  into  the  ears  of  children.  When  pointed 
or  angular,  such  as  pieces  of  stick,  they  may  readily  be  extracted  with  forceps 
provided  they  can  be  clearly  seen  ; but  when  round  and  small,  such  as  pebbles 
or  beads,  they  are  not  so  easily  removed. 

The  foreign  body  may  occasionally  be  removed  by  passing  the  bent  ear- 
scoop  round  it.  In  some  cases  I have  found  an  instrument  (Fig.  384)  made 
y 90Xe^r  on  the  model  of  Civiale’s  urethral  scoop,  useful  in  extracting  a 
oicign  body  from  the  ear.  It  can  be  introduced  straight  and  passed  beyond 
m ody,  when,  by  the  action  of  a screw  in  the  handle,  the  scoop  is  curved 
tor  wards,  and  so  enables  extraction  to  be  readily  effected.  But,  as  a rule,  it  is 
ac  practice  to  attempt  to  remove  foreign  bodies  from  the  ear  by  means  of 
mstruments  ; in  the  majority  of  cases  the  offending  body  is  best  removed  by 
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Fig.  33+. — Ear- 
Scoop. 
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forcibly  syringing  the  ear  with  tepid  water,  injected  by  means  of  a large  brass 
syringe  in  a full  stream,  the  pinna  being  drawn  up  so  as  to  straighten  the 
external  meatus.  In  this  way  the  bead  or  pebble  is  soon  washed  out  by  the 
reflux  of  the  water  striking  against  the  tympanum.  It  may  be  laid  down  as  a 
good  general  rule,  that  if  a round  or  oval  body  cannot  be  dislodged  by  syringing 
it  will  not  be  removed  by  instruments,  and  if  the  proper  use  of  the  syringe  do 
not  suffice,  it  is  better  to  leave  matters  alone,  and  to  allow  the  foreign  body 
to  become  loosened  when  it  can  be  easily  syringed  out,  than  to  poke  instru- 
ments into  the  ear  with  the  view  of  forcibly  extracting  it.  These  attempts  are 
ill-advised ; and  I have  known  death  from  inflammation  and  suppuration  in 
the  middle  ear  extending  to  the  meninges  of  the  brain,  to  follow  from  prolonged 
and  unsuccessful  efforts  at  the  extraction  of  a pebble  from  the  ear. 

Orbit. — Injuries  of  the  Orbit  may  be  dangerous,  either  to  the  brain  or 
to  the  eye.  If  wounds  be  deep  and  directed  upwards,  they  are  always  serious, 
on  account  of  the  proximity  of  the  brain  ; thus  a pointed  body,  such  as  a 
piece  of  stick,  the  end  of  an  umbrella,  or  a knife  thrust  into  the  orbit,  may 
perforate  its  superior  wall,  and  produce  a fatal  wound  of  the  brain.  The  injury 
to  the  brain  through  the  orbital  plate  of  the  frontal  bone  may  be  fatal  by  the 
cerebral  inflammation  that  is  induced  ; or  the  thrust  may  extend  deeply,  and, 
lacerating  the  internal  carotid  artery,  occasion  fatal  haemorrhage.  In  one 
remarkable  case  recorded  by  Nelaton,  a young  mau  was  wounded  by  the  tlnust 
of  the  point  of  an  umbrella  in  the  orbit ; the  cavernous  sinus  and  internal 
carotid  artery  on  the  opposite  side  were  wounded,  an  arterio-venous  aneurismj 
formed,  the  eyeball  became  prominent,  and  death  from  haemorrhage  eventually 
resulted  from  the  giving  way  of  the  aneurism.  Occasionally  inflammation  is 
set  up  in  the  loose  fat  of  the  orbit,  giving  rise  to  abscess  which  may  point  in 
either  eyelid  ; or  to  inflammation  which  may  extend  to  the  membranes  of  the 
brain.  In  other  cases,  wounds  of  the  orbit  may  be  followed  by  loss  of  vision, 
without  the  eyeball  being  touched  ; either  in  consequence  of  injuiy  ol  the 
optic  nerve,  or  at  a later  period  from  the  division  of  some  of  the  other  nerves 
of  the  orbit  producing  sympathetic  amaurosis,  as  occasionally  happens  even 
from  ordinary  wounds  of  the  face  implicating  some  of  the  terminal  branches 


of  the  fifth  pair.  _ 

Eye. — Injuries  of  the  Conjunctiva. — A foreign  body  undci  the  lids  on 

the  surface  of  the  conjunctiva  gives  rise,  as  every  one  knows,  to  the  most 
intense  and  painful  irritation,  accompanied  by  injection  of  the  conjunctival 
vessels,  an  increased  flow  of  tears,  and  some  swelling  of  the  membrane.  More 
severe  effects  are  produced  by  lime  ; caustic  fluids  or  heated  metal  pro  uce 
more  serious  effects.  If  they  actually  destroy  the  epithelial  surface  a leMon 
may  form  between  the  lids,  and  opacity  of  the  cornea,  causing  total  bin  mss, 
may  result. 

In  order  to  remove  foreign  bodies  lodged  between  the  ball  and  t ic  eye 
lids,  the  latter  must  be  everted  so  that  the  angle  between  the  palpebra  an 
the  ocular  conjunctiva  may  be  properly  examined.  For  this  purpose  m 
lower  eyelid  need  only  lie  drawn  down,  whilst  the  patient  is  directed  to  oo  ' 
up;  but  the  eversion  of  the  upper  eyelid  requires  some  skill.  It  w 
effected  by  laying  a probe  horizontally  across  it,  innnediatffiy  above  t it  • ^ 
car ti lace  • the  Surgeon  then,  taking  the  eyelashes,  m the  middle  o 
l%htly° between  bis  Huger  and  thumb,  draws  the  eyelid  downwards ; andte- 
wards,  at  the  same  time  that  lie  everts  it  by  pressing  the  probe  firmly  bachwai  .. 
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and  downwards  against  the  eyeball.  The  lid  may  also  be  everted  without 
using  a probe.  The  method  of  so  doing  is  thus  described  by  Streatfeild.  The 
Surgeon,  standing  before  the  patient,  places  the  end  of  his  forefinger  sideways 
on  the  lid  near  its  outer  edge,  without  involving  any  folds  of  loose  skin  ; and 
pressing  a little  on  the  eye,  intakes  the  lid  slide  downwards,  as  Bar  as  possible, 
over  the  lower  lid.  The  lid  (not  the  lashes)  is  then  seized  firmly  by  the  end 
of  the  thumb  applied  sideways  ; and  the  end  of  the  forefinger  is  turned  down- 
wards, while  the  lid  is  held  firmly  by  the  thumb  and  finger.  The  lid  is  thus 
everted  (Fig.  335).  The  little  operation  cannot,  however,  be  always  done  the 
first  time  it  is  attempted.  The  patient  may  move  back  his  head  just  as  the 
turn  is  to  be  completed  (therefore  the  head  of  the  patient  must  be  steadied  by 
being  placed  against  the  wall,  or  the  back  of  his  chair,  or  by  the  other  hand 
behind  it)  ; or  the  lid  is  not  secured  between  the  finger  and  thumb  before  the 
eversion  is  attempted ; or  the  lashes 
only  and  not  the  lid  are  held  ; or  one 
fears  to  press  the  forefinger  sufficiently 
into  the  eye  to  effect  the  eversion.  It 
is  very  much  more  difficult  if  the 
patient  be  fat,  or  the  eye  deeply  set. 

When  the  lid  is  everted  the  patient 
should  look  down  in  order  that  the 
whole  of  the  upper  part  of  the  con- 
junctiva, where  the  foreign  body  will 
probably  be  found,  may  be  carefully 
examined.  If  it  be  dirt  or  lime  that 
has  to  be  removed,  this  is  best  done  by 
a small  scoop,  after  which  the  conjunctiva  may  be  gently  washed  with  a stream 
of  water  A drop  of  olive-  or  castor-oil  may  then  be  put  into  the  eye  and 
the  hcls  closed  and  covered  with  a pad  of  wet  lint. 

The  conjunctiva  may  also  be  lacerated  by  scratches  or  contused  by  blows 
these  injuries  are  accompanied  by  extravasation  of  blood  beneath  the  mem- 
hrane  At  the  same  time  there  is  often  extravasation  into  the  skin  of  the  lids, 
lotion  aCk  eyG  1S  beSt  fcreafcecl  by  fcbe  confciuuous  application  of  a weak  spirit 

, Injaries  of  the  Eyeba11  are  80  commonly  followed  by  impairment  or  total 
0 vision,  as  to  constitute  a most  important  series  of  accidents  ; the  deli- 

IowpA  ^ 8trwUre  °f  this  ' °rgan  beinS  suclb  fchat  injury  of  it  is  often  fol- 
• • *y  compete  opacity  of  the  lens  or  other  media  and  loss  of  sight.  The 

S™?  °f  V18;on  may  be  fcbe  result  of  direct  violence  applied  to  the  organ, 

Z-  bffr  ansparenfc  parfc8  or  facing  the  lens  ; or  it  may  arise  in- 

dneetly  from  various  causes  which  will  be  presently  described 

conionSwou ^ ***  may  be  divided  into 

IN*  Eyeba11'  With°Ut  mpture  « M-pxont  superficial  injury, 
the £t  Z ° ttTr01'J  °r  P™a!lelt  blind'“s  from  haemorrhage  from 
ophthalmoscope^  C°nC"SS,°“-  Tl™  « easily  recognizable  by  the 


Fig.  335. — Eversion  of  Upper  Lid  for  Detection  of 
Foreign  Bodies. 


oftt? 2TV t With  N*™  °f  — of  the  Structures 

tcrnal  the  outer  r ’ 8c,l0.lls  accident.  Most  frequently  the  injury  is  iu- 
’ 0“tei  lmnes  C“P'"S  “jury  In  this  case  we  may  have  an  extra- 
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vasation  of  blood  into  tlie  eyeball,  completely  filling'  the  anterior  chamber, 
hiding'  and  complicating  the  deeper  mischief  within  the  globe.  In  other  cases 
there  may  be  haemorrhage  into  the  vitreous  body,  with  or  without  detachment 
of  the  retina.  This  condition,  termed  Juemophthalmia,  is  frequently  associated 
with  separation  of  the  ciliary  margin  of  the  iris.  In  other  cases,  the  crystal- 
line lens  may  be  driven  backwards  into  the  vitreous  humour,  or  forwards 
into  the  pupillary  aperture,  or  the  anterior  chamber.  In  more  severe  contu- 
sions the  cornea  may  be  ruptured,  or,  more  commonly,  the  sclerotic  gives  way, 
the  vitreous  body  escaping,  and  vision  being  permanently  destroyed.  In  some 
rare  cases,  the  lens  is  displaced  through  a rent  in  the  sclerotic,  and  lies  under 
the  conjunctiva.  The  exact  nature  of  all  these  injuries  is  necessaiily  more  or 
less  concealed  at  first  by  the  extravasated  blood.  As  a consequence  of  such 
injuries,  the  eye  usually  becomes  inflamed,  with  intense  frontal  and  circum- 
orbital  pain  ; disorganization  of  the  ball  ultimately  ensuing. 

The  Treatment  of  these  accidents  varies  with  the  degree  of  injuiy.  Perfect 
rest  of  the  eye  is  essential ; for  this  purpose,  both  eyes  must  be  closed  for  four 
or  five  days,  after  which  it  may  suffice  to  close  the  injured  eye  only.  _ If  the 
globe  is  not  ruptured,  all  that  can  be  done  is  to  apply  a pad  of  wet  lint  over 
the  eye,  and  leave  the  cure  as  far  as  possible  to  nature.  The  patient  should 
be  kept  quiet  and  on  moderate  diet.  If  there  be  much  pain,  a few  leeches 
may  be  applied  to  the  temple,  but  the  repeated  general  blood-letting  and  the 
free  administration  of  calomel  and  opium,  formerly  recommended,  are  now  uni- 
versally recognized  as  being  not  only  useless,  but  positively  injurious,  ihe 
bowels  must  be  regulated  by  the  administration  of  purgatives  when  necessaiy. 
In  some  cases  opaque  masses  and  bands  of  adhesions  will  lie  fomied  m the 
anterior  chamber  or  the  pupillary  aperture,  preventing  the  entry  of  light  mure 
or  less  completely.  If  the  lens  be  displaced  it  should  be  left  till  the  early  in- 
flammation has  subsided.  If  it  be  in  the  anterior  chamber,  it  may  require 
removal,  and  the  same  may  be  necessary  should  it  become  opaque  at  a later 
period,  even  if  it  have  not  been  displaced.  If  the  cornea  or  sclerotic  be  rup- 
tured, any  protruding  iris  or  choroid  must  be  replaced  if  possible,  and  the  eye 
closed  and  covered  with  a pad  of  wet  boracic  acid  lmt,  which  must  be  fre- 
quently changed.  The  injury  is  often  followed  by  inflammation  and  suppura- 
tion of  the  eyeball,  necessitating  removal  of  the  globe. 

Wounds  of  the  Eyeball  may  be  divided  into  those  that  are  merely  super- 
ficial, and  do  not  penetrate  into  its  chambers  ; and  those  that  perforate  1 * 

oo'its  /I 

Non-penetrating  Wounds.-Superficial  abrasions  of  the  cornea  or  wounds 

raising  a small  flap  of  its  epithelial  covering,  such  as  may  sometimes  be  1 
flirted  by  scratches  of  the  eyeball  with  the  nails  of  children,  are  extreM 
painful  and  troublesome.  Splinters  of  iron,  or  other  metaUiO 
become  fixed  in  the  cornea,  and  cause  constant  irritation  till  they  , <- 

In  the  Treatment,  of  these  superficial  injuries,  the  first  point  is  to  a . . 

whether  the  symptoms  are  due  to  a simple  abrasion  or  to  the 
foreign  body.  If  it  be  a simple  abrasion,  the  symptoms  will  * • lx. 

relieved  by  putting  a drop  of  castor-oil  in  the  eye.  If  a foreign  body £ 
£3,1  must  & once  A removed.  If  it  be  fired  «*££££, 
monly  happens,  it  may  be  picked  off  noth  the  po.n  o fa  — f 1 |r 

needle,  or  a “spud.”  If  it  be  a ££"4* imbedded, 

removed  by  means  of  a common  magnet ; but  it  it  ne  more  up) 
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the  plan  successfully  adopted  by  McHardyof  employing  an  extremely  powei-ful 
electro-magnet,  will  be  found  very  efficacious.  It  is  well  to  bear  m mind  that 
a splinter  of  iron  often  leaves  a small  brown  stain,  which,  howevei,  usua  y 

disappears  in  the  course  of  a few  days.  ,, 

Penetrating  Wounds  of  the  Eyeball  present  great  variety  ; they  may 

be  incised,  as  those  inflicted  by  bits  of  glass,  or  knives,  or  they  may  be  punc- 
tured, as  by  bits  of  sharp  stick,  or  steel  pens,  or  they  may  be  made,  as  not 
unfrequently  happens  during  the  shooting  season,  by  the  lodgment  of  stray 
shot.  In  iron  works,  small  splinters  of  metal  not  unfrequently  penetrate  the 
cornea.  In  all  cases  these  accidents  are  highly  dangerous  to  vision,  but  this 
is  especially  the  case  if  the  foreign  body  lodge  in  a part  of  the  eye  from  which 
it  cannot  be  extracted ; sight  is  then  usually  lost.  The  danger  of  incised 
wounds  usually  arises  either  from  the  eye  being  opened  to  such  an  extent  that 
the  humours  escape,  or  else  that,  the  his  becoming  engaged  in  a wound  of  the 
cornea,  a hernial  prolapse  of  it  occurs.  The  more  remote  effects  arise  from 
the  occurrence  of  inflammation  and  suppuration  extending  to  the  whole  globe, 
leading  to  complete  disorganization  of  the  eyeball ; or  supposing  this  be 
avoided,  there  may  be  an  opaque  cicatrix  in  the  cornea,  or  opacity  of  the  lens 
or  its  capsule  ; or  else  adhesions  may  form,  stretching  across  the  pupil  and 
adhering  to  the  capsule  of  the  lens,  or  between  the  iris  and  the  cornea. 

The  Treatment  of  penetrating  wounds  must  be  conducted  on  the  same  prin- 
ciples as  rupture  of  the  coats.  If  the  iris  have  protruded  through  a wound  in 
the  cornea,  it  should  be  carefully  pushed  back,  and  a drop  or  two  of  the  solu- 
tion of  atropine  put  upon  the  eye.  If  it  cannot  be  returned,  it  may  be  removed 
with  a pair  of  fine  curved  scissors  (Fig.  340)  ; and,  at  a later  period,  any 
staphylomatous  tumour  that  may  form  should  be  touched  repeatedly  with  a 
pointed  piece  of  nitrate  of  silver.  In  clean  wounds  extending  into  the 
sclerotic,  it  may  be  necessary  to  introduce  a fine  silk  suture.  If  the  lens  or  its 
capsule  have  become  opaque,  thus  forming  traumatic  cataract,  extraction  may 
be  required  at  a later  period  of  the  case. 

If  the  eye  be  so  extensively  opened  or  deeply  injured  that  vision  is  irre- 
parably lost,  and  extensive  suppurative  inflammation  in  it  and  in  the  structures 
of  the  orbit  is  threatened,  the  sooner  the  globe  is  extirpated  the  better  ; the 
patient  being  thus  saved  much  local  and  constitutional  disturbance,  and  the 
dauger  of  sympathetic  affection  of  the  other  eye  being  diminished. 

Indirect  Injury  of  the  Eye  often  follows  injuries  of  the  nervous  system. 
Thus  impairment  of  vision  may  be  produced  by  concussion  of  the  eye-ball 
through  blows  on  the  head  ; by  injuries  of  the  face  implicating  the  fifth  pair 
of  nerves  ; by  injury  of  the  spine  ; or  by  injury  of  the  sympathetic. 

Concussion  of  the  Eye  may  be  produced  by  a direct  blow  on  the  organ  ; 
or  it  may  be  the  result  of  a blow  on  some  other  part  of  the  head  or  face.  In 
the  latter  case,  the  injury  is  dependent  on  the  transmission  of  the  force  through 
the  bones  of  the  head  or  face  to  the  structures  within  the  orbit.  The  resulting 
impairment  of  vision  is  at  its  worst  at  the  moment  of  the  injury,  and  either 
slowly  disappears,  or  becomes  permanent  in  consequence  of  the  development  of 
structural  changes  in  the  eye.  That  indirect  violence  may  produce  serious 
lesion  of  the  eye,  is  evident  from  the  fact  that  the  lens  has  been  in  this  way 
dislocated  without  any  direct  injury  having  been  inflicted  on  the  eye  itself. 
Deyber  relates  a case  in  which  cataract  was  induced  by  a wound  of  the 
eyebrow  from  a stone,  the  eye  itself  being  otherwise  uninjured  : and  I have 
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seen  cataract  occur  in  an  otherwise  healthy  woman  aged  40,  three  or  four 
months  after  the  receipt  of  a blow  on  the  malar  bone  in  a railway  collision. 
It  also  often  happens  that,  in  cases  of  a general  shock  to  the  system,  obscuration 
and  impairment  of  vision  gradually  manifest  themselves.  (See  p.  770  et  seq.) 

When  impairment  of  vision  remains  permanent,  or  is  gradually  developed, 
alter  concussion,  it  is  due  to  interference  with  the  nutrition  of  the  structures 
of  the  eye.  In  such  cases,  atrophy  of  the  optic  disc  may  often  be  discovered 
by  ophthalmoscopic  examination.  The  development  of  cataract  after  blows 
on  the  eyebrow  or  cheek  is  to  be  accounted  for  by  the  frontal  or  infraorbital 
branches  of  the  fifth  nerve  being  implicated  and  irritated,  so  as  to  impair  the 
nutrition  of  the  globe. 

The  eye  may  suffer  also  in  consequence  of  Wound  or  Irritation  of  the 
Branches  of  the  Fifth  Pair  of  Nerves.*  This  has  long  been  observed. 
Hippocrates  speaks  of  loss  of  vision  consequent  on  wounds  of  the  eyebrow ; 
and  makes  the  very  accurate  observation,  that  the  impairment  is  less  when 
the  wound  is  recent,  but  increases  as  cicatrization  advances.  Fabricius 
Hildanus  and  La  Motte  relate  cases  in  which  blindness  followed  wounds  of 
the  outer  angle  of  the  orbit.  Morgagni  relates  the  case  of  a lady  who,  in 
consequence  of  the  overturning  of  a carriage,  was  wounded  by  some  splinters 
of  glass  in  the  upper  eyelid.  The  eyeball  was  uninjured  : but  vision  became 
gradually  impaired,  and  was  almost  lost  by  the  fortieth  day  after  the  accident. 

It  is  by  no  means  necessary  for  the  production  of  impaired  vision  after  injury 
of  parts  of  the  fifth  nerve,  that  there  should  be  an  actual  wound : a simple 
contusion  is  sufficient.  Wardrop  states  that  it  is  only  where  the  frontal  nerve 
is  wounded  or  injured  and  not  divided,  that  amaurosis  takes  place.  Indeed,  in 
some  cases,  amaurosis  has  been  cured  by  division  of  the  nerve  after  its  partial 
injury.  That  it  is  the  irritation,  and  not  complete  division  of  the  nerve,  that 
leads  to  loss  of  vision,  is  in  accordance  with  the  view  of  Brown-Sequard,  that 
the  immediate  effects  of  section  of  a nerve  are  very  different  from  those  which 
are  observed  as  the  result  of  its  irritation. 

The  loss  of  vision  may  come  on  instantaneously,  as  in  a case  related  by 
Wardrop  of  a sailor  struck  by  a ramrod  on  the  eyebrow  ; after  a few  days,  as 
in  a case  recorded  by  Chelius  where  the  loss  of  vision  came  on  eight  days  after 
a blow  in  the  eyebrow  ; or  after  a longer  lapse  of  time,  as  in  most  of  the 
recorded  cases.  In  the  great  majority  of  cases  the  impairment  of  vision  is  at 
first  slight,  and  gradually  goes  on  to  complete  loss  of  sight. 

In  what  way  can  irritation  of  a branch  of  the  trifacial  nerve,  unaccompanied 
by  any  direct  injury  of  the  eyeball  or  the  structures  of  the  orbit,  produce  in- 
stantaneously or  remotely  loss  of  vision  ? Some  observers  have  attributed  this 
to  the  propagation  of  irritation  along  the  sheath  of  the  nerve  to  the  trunk  of 
the  ophthalmic  division.  But  there  is  no  evidence  of  such  a propagation  ; and 
this  explanation  would  not  account  for  those  cases  in  which  blindness  suddenly 
supervened.  That  injury  of  the  fifth  nerve  produces  important  changes  in  the 
eye,  has  been  incontestably  determined  in  late  years  by  the  experiments  of 
Snellen,  Schiff,  Biittner,  Messner,  and  others  ; and  whether  we  explain  the 
morbid  changes  that  occur  in  the  eye  as  a consequence  of  the  injury  of  the 
nerve  by  the  supposition  that  “ neuro-paralytic  ” inflammation  is  set  up  in 


« Sec  “Concussion  of  Spine,”  Lecture  X.,  p.  23.1,  r I scq.,  Longmans,  1832,  for  a full  account  of  these 
injuries. 


807 


EXCISION  OF  TIIE  EYEBALL. 


the  globe,  or  suppose  that  the  surface  by  losing  its  sensibility  becomes  more 
liable  to  the  action  of  external  irritants,  matters  little  to  the  practma  Surgeon. 

Wardrop  says  that  “ the  distribution  of  the  first  branch  of  the  fifth  pair  or 
ophthalmic  branch  explains  how  wounds  of  the  frontal,  infra-orbital,  and  o ler 
branches  of  neiwes  which  form  anastomoses  with  the  ophthalmic  ganglion,  are 
sometimes  followed  by  amaurosis.”  No  doubt  it  is  to  the  intimate  cormexions 
that  exist  between  the  frontal  nerve,  the  ophthalmic  division  of  the  litth,  ancl 
the  sympathetic  and  ciliary  nerves,  that  we  must  refer  these  various  morbid 
phenomena  resulting  from  its  irritation.  In  what  way  this  nutation  of  the 
frontal  nerve  exercises  an  injurious  influence  is  doubtful,  but  the  fact,  as  the 
result  of  clinical  observation,  remains  certain,  that  in  some  cases  it  is  the 
primary  and  determining  cause  of  loss  of  vision. 

Excision  of  the  Eyeball. — This  operation  is  thus  performed.  The 


3?ig.  336. -Wire-Speculum.  Fig.  337.— Toothed  Forceps  with  Fine  Points.  Fig.  338.— Straight  Scissors. 
Fig.  339.-  Strabismus-Hook.  Fig.  340.—  Scissors  for  Dividing  Optic  Nerve  in  Extirpation  of  the  Eye. 


patient  being  under  the  influence  of  an  anesthetic,  an  eye-speculum  (Fig. 
336)  is  introduced ; the  conjunctiva  is  then  seized  with  a pair  of  toothed 
forceps  (Fig.  337)  as  close  to  the  margin  of  the  cornea  as  possible,  and  a 
small  opening  made  through  it  by  means  of  a rather  blunt-pointed  pair  of 
scissors  (Fig.  338).  The  membrane  is  then  divided  circularly,  always  keep- 
ing close  to  the  corneal  margin.  The  squint-hook  (Fig.  339)  is  then  passed 
beneath  the  tendon  of  one  of  the  rectus  muscles,  which  is  raised  and  divided, 
by  the  scissors  passed  between  the  hook  and  the  sclerotic.  The  three  other 
rectus  muscles  are  then  divided  in  order  in  the  same  way.  The  oblique 
muscles  need  not  be  separately  searched  for,  and  will  be  divided  with  the 
recti.  The  eyeball  is  then  drawn  forwards,  and  the  ciliary  vessels  and  nerves 
passing  into  it  may  be  divided  with  curved  scissors  (Fig.  340),  until  the 
globe  is  attached  solely  by  the  optic  nerve  ; lastly  this  is  cut  through  from 
the  inner  side  with  the  curved  scissors.  The  speculum  being  still  retained 
between  the  lids,  a stream  of  cold  carbolic  acid  lotion  (1  in  40)  is  allowed  to 
drop  slowly  from  a sponge  into  the  cavity  of  the  orbit,  by  which  all  bleeding 
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is  speedily  arrested.  Streatfeild  recommends  that  a small  round  sponge 
squeezed  out  of  the  carbolic  lotion,  and  compressed  to  make  it  go  between  the 
lids  and  a little  way  into  the  orbit,  should  be  applied  and  kept  firmly  in  posi- 
tion by  a linen  bandage.  This  will  prevent  any  oozing  of  blood,  and  may  be 
removed  at  the  end  of  a few  hours.  It  is  then  removed  and  the  lids  allowed 
to  close,  wet  boracic  acid  lint,  or  lint  moistened  with  any  other  antiseptic 
lotion,  being  applied  over  them  till  the  stump  of  the  eye  is  healed.  Septic 
inflammation  in  the  fat  of  the  orbit  is  the  only  accident  likely  to  occur  after 
the  operation,  aud  this  is  scarcely  likely  to  occur  if  ordinary  cleanliness  is 
attended  to,  and  care  be  taken  that  the  lids  do  not  become  glued  together  by 
dried  discharges  in  such  a way  that  decomposing  matter  can  accumulate 
behind  them. 

Mouth. — Wounds  of  the  mouth  are  seldom  met  with,  except  as  the  result  of 
gunshot- violence.  The  amount  of  injury  done  to  the  soft  structures,  however 
great,  is  usually  only  secondary  to  the  mischief  that  results  to  the  brain,  spinal 
cord,  jaws,  and  skull,  and  must  of  course  be  treated  on  the  ordinary  principles 
of  treatment  of  gun-shot  and  lacerated  wounds. 

Tongue. — Wounds  of  the  tongue  usually  occur  from  its  tip  or  sides  being 
caught  between  the  teeth  during  an  epileptic  fit.  They  have  been  known  to 
be  inflicted  by  insane  patients,  in  attempts  to  excise  or  to  bite  oft’  this  organ. 
Should  the  haemorrhage  be  free,  the  application  of  a ligature,  or  even  of  the 
actual  cautery,  may  be  needed.  These  wounds  generally  assume  a sloughy 
appearance  for  a few  days  ; they  then  clean  up,  and  granulate  healthily.  It 
is  useless  to  bring  the  edges  together  by  sutures,  which  readily  cut  out.  If, 
however,  a large  portion  of  the  tip  be  nearly  detached,  it  must  be  supported  in 
this  way  ; but  the  threads  should  be  thick  and  passed  deeply.  Pieces  of 
tobacco-pipe  are  occasionally  driven  into  and  broken  off  in  the  substance  of 
the  tongue,  and  they  either  give  rise  to  very  free  haemorrhage,  or  the  wound 
may  close  and  heal  over  the  foreign  body,  the  existence  of  which  may  not  be 
known  to  the  patient.  In  a case  of  jhis  kind,  where  a man  complained  of 
much  pain  and  stiffness  in  the  tongue,  with  difficulty  in  deglutition,  I found 
on  examination,  a hard  swelling  towards  the  base  of  the  organ  ; and  on  cutting 
down  upon  this1  extracted  three  inches  of  the  stem  of  a clay  tobacco-pipe, 


which  had  been  lodged  there  for  several  months. 

The  Palate  and  the  Pharynx  are  sometimes  lacerated  by  gunshot-injuries 
of  the  mouth  : or  the  wound  may  result  from  something  that  the  patient 
happens  to  have  between  his  lips  being  driven  forcibly  backwards  into  his 
mouth.  Thus,  a tobacco-pipe  may,  by  a blow  on  the  face,  be  driven  deeply 
into  the  substance  of  the  tonsil,  or  perhaps  into  the  pharynx,  wounding  and 
lodging  behind  the  arches  of  the  palate  ; it  generally  breaks  oft  short,  and  the 
fragment  that  is  left  in  gives  rise  to  abscess,  to  ulceration  of  vessels,  and 
perhaps  to  fatal  secondary  haemorrhage.  In  a case  that  was  under  my  care 
some  time  ago,  the  soft  palate  was  nearly  detached  from  the  palate  bones  by  a 
deep  transverse  wound,  caused  by  the  end  of  a spoon  beiug  forcibly  driven  into 
the  mouth  ; good  union  took  place  eventually,  the  part  having  been  stitched 
together  by  a few  points  of  suture.  In  some  rare  cases  the  internal  carou 
has  been  wounded  from  inside  the  mouth. 
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INJURIES  OF  THE  THROAT  : AND  ASPHYXIA. 


INJURIES  OP  THE  LARYNX  AND  TRACHEA. 

I Fracture  of  the  Cartilages  of  the  Larynx. — The  cartilages  of  the 
larynx  may  be  broken  and  displaced  by  violent  blows  or  by  a squeeze,  the 
fracture  in  some  cases  taking  place  transversely,  in  others  longitudinally. 
Digital  examination  will  at  once  detect  the  nature  of  the  injury.  In  these 
injuries  there  is  superficial  extravasation  of  blood,  with  pain  and  difficulty  in 
breathing,  speaking,  and  swallowing.  In  some  cases  there  is  spitting  of 
blood  with  cough.  Fracture  of  the  larynx  is  an  extremely  dangerous  injury. 
Durham  has  collected  69  cases  of  which  53  died.  The  great  danger  is  from 
asphyxia,  which  may  occur  immediately  as  a direct  consequence  of  the  displace- 
ment due  to  the  fracture,  or  may  come  on  at  a later  period  as  the  result  of  in- 
flammatory swelling.  In  some  recorded  cases,  simple  concussion  of  the  larynx 
without  fracture  has  been  known  to  prove  fatal,  apparently  from  shock. 
Should  symptoms  of  serious  dyspnoea  appear  tracheotomy  must  be  performed 
without  delay ; if  not  attention  to  position  and  support  of  the  injured  parts 
ii  will  suffice. 

Wounds  of  the  Throat. — These  are  of  great  frequency  and  importance, 
implicating  as  they  do,  some  of  the  most  important  organs  in  the  body.  They 
may  be  divided  into  three  categories  : — 

1.  Those  that  do  not  extend  into  the  Air-  or  Food-passages. 

2.  Those  that  implicate  the  Air-passage,  with  or  without  injury  of  the 
CEsophagus. 

3.  Those  that  are  accompanied  by  injury  of  the  Spinal  Cord. 

All  these  injuries  are  most  commonly  suicidal,  and  may  be  inflicted  with 
' every  variety  of  cutting  instrument ; except  where  the  spinal  cord  is  injured, 
which  must,  in  cases  of  suicide,  be  the  result  of  gunshot-wound,  and  is  neces- 
sarily fatal.  Though  incised,  they  are  often  jagged,  and  partake  somewhat  of 
1 the  character  of  lacerated  wounds,  with  great  gaping  of  the  edges. 

1.  Wounds  not  extending  into  the  Air-  or  Food-passages. — Iu  these 
wounds,  there  is  very  commonly  free  and  even  fatal  haemorrhage,  and  this 
sometimes  though  none  of  the  larger  arterial  or  venous  trunks  have  been  divided  ; 
the  blood  flowing  abundantly  from  the  venous  plexuses  or  from  the  thyroid 
'tody  when  the  wound  is  low  down.  If  the  larger  arteries  be  touched,  as  the 
earotid  and  its  primary  branches,  the  haemorrhage  may  be  so  abundant  as  to 
"lve  nse  to  almost  instantaneous  death.  Another  source  of  danger  in  these 
oases  proceeds  from  the  admission  of  air  into  the  veins  of  the  so-called  “dan- 
gerous region  ’ of  the  neck.  For  this  a free  wound  is  by  no  means  necessary, 
as  is  instanced  by  a remarkable  case  that  occurred  some  years  ago  near  London, 
m w ich  the  introduction  of  a seton  into  the  fore  part  of  the  neck  was  followed 
ay  death  from  this  cause. 
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Wounds  of  the  internal  jugular  vein  are  necessarily  very  dangerous.  There 
is  not  only  the  ordinary  risk  of  primary  haemorrhage  from  a vessel  of  such  large 
size,  hut  the  special  danger  of  the  introduction  of  air  into  it ; should  these 
evils  be  safely  got  over,  the  secondary  ones  of  recurrent  haemorrhage,  diffuse 
inflammation,  and  pyaemia,  may  yet  have  to  be  encountered.  Ligature  of 
the  vessel  above  and  below  the  wound  in  it,  exactly  as  if  it  were  an  artery  that 
had  been  opened,  is  the  only  course  that  can  be  safely  pursued,  unless  the 
opening  be  very  small,  when  it  may  be  picked  up  and  tied  without  occluding 
the  lumen  of  the  vessel.  In  one  case,  I saw  and  heard  air  enter  the  vein  as  it 
was  being  raised  for  the  passage  of  the  ligature,  but  the  patient  made  a quick 
recovery. 

The  large  nerves,  such  as  the  vagus  and  phrenic,  can  scarcely,  in  a suicidal 
wound,  be  divided  without  injury  to  the  neighbouring  vessels,  but  they  may  be 
injured  by  stabs  or  gun-shot  wounds.  The  division,  however,  of  the  respiratory 
nerves  on  one  side  only,  or  even  of  one  of  them,  would  in  all  probability  be 
fatal  in  man,  by  interfering  with  the  proper  performance  of  the  respirator)' 
act.  In  a case  with  which  I am  acquainted,  where  the  phrenic  nerve  was 
divided  during  ligature  of  the  subclavian  artery,  death  resulted  in  a few  days 


from  congestion  of  the  lungs. 

In  the  Treatment  of  wounds  of  the  neck  of  this  category,  the  principal 
points  to  be  attended  to  are,  in  the  first  place,  the  arrest  of  haemorrhage  by  the 
ligature  of  ah  bleeding  vessels,  whether  arterial  or  venous  ; and,  secondly, 
bringing  together  the  lips  of  the  wound.  If  the  cut  be  longitudinal,  this  may 
be  done  by  strips  of  plaster ; if  transverse,  by  a few  points  of  suture  and  by 
position,  the  head  being  fixed,  with  the  chin  almost  touching  the  sternum,  and 
retained  in  this  posture  by  tapes  passing  from  a nightcap  to  a piece  of  bandage 
fixed  round  the  chest.  I have  had  under  my  care  one  case  in  which,  owing  to 
the  projection  and  mobility  of  the  larynx,  the  wound  did  not  unite,  a large  and 
deep  gap  being  left,  which  required  a series  of  plastic  operations  in  order  to 

effect  its  closure.  . . 

2.  Wounds  implicating  tlie  Air-passage. — Wound  of  the  air-passage  is 

common,  and  is  revealed  in  suicidal  attempts  by  the  air  being  heard  and 
seen  to  bubble  in  and  out  of  the  wound  during  respiration.  These  wounds 
vary  much  in  extent,  from  a small  puncture  with  the  point  of  a penknife  to  a 
cut  extending  completely  across  the  throat,  and  even  notching  the  ver  rae. 
They  are  frequently  complicated  with  injuries  of  the  larger  vessels  and  nerves, 
and  sometimes  with  wound  of  the  oesophagus.  Most  commonly  the  cut 
made  high  up  in  the  neck ; for  the  suicide,  thinking  that  it  is  the  opei  g 
into  the  air-passage  that  destroys  fife,  draws  the  razor  across  t la  par  o 
throat  where  this  is  most  prominent  and  easily  reached ; and  thus,  througn 
wounding  the  larger  vessels,  which  are  saved  by  the  projection  of  the  la  . ■ , 
frequently  fails  in  accomplishing  his  object.  tt  . , • uie 

These  wounds  occur  in  four  situations  : above  the  Hyoid  Bone  ; 
Thyro-hyoid  Space  ; through  the  Larynx  ; and  through  the  Trac  u». 

The  wound  may  be  made  above  the  Hyoid  Bone,  the  cut  e.  . \ jg 

the  mouth  and  wounding  the  root  of  the  tongue  A wound  in  t ns  sit 
usually  attended  with  much  hmmorrhage  ; and  there  is  gicat  tio 
the  patient,  as  the  power  of  swallowing  is  completely  lost 

The  wound  may  be  inflicted  in  the  Tliyro-hyoid  Space,  lay  mg  1 . • 

open  but  being  altogether  above  the  larynx.  This  is  the  most  common  situation 
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i for  suicidal  attempts.  In  many  cases,  the  incision  is  carried  so  low  as  to  shave 
E off  or  partly  to  detach  the  epiglottis  and  the  folds  of  mucous  membrane  around 
it.  In  other  cases,  the  edges  of  the  glottis  or  the  arytsenoid  cartilages  arc 
injured,  the  cut  extending  back  to  the  bodies  of  the  vertebrae.  Here  also  there 
are  great  difficulty  in  swallowing  and  great  risk  of  the  sudden  supervention  of 
| oedema  of  the  glottis,  and  consequent  suffocation. 

(When  the  Larynx  is  wounded  the  incision  is  usually  transverse  ; but  I have 
seen  a longitudinal  cut  made  through  the  larynx,  so  as  to  split  the  thyroid  and 
cricoid  cartilages  perpendicularly.  In  these  cases  of  wounded  larynx,  there  is 
much  danger  of  the  blood  from  the  superficial  parts  trickling  into  the  air- 
passage  and  asphyxiating  the  patient,  and  of  inflammation  of  the  bronchi  and 
lungs  supervening  at  a later  period. 

Wounds  of  the  Trachea  are  not  so  common  as  those  of  the  larynx,  from 
which  they  differ  but  little  in  the  attendant  dangers. 

The  (Esophagus  is  seldom  wounded,  and  such  wounds  still  more  rarely 
come  under  the  care  of  the  Surgeon,  as  it  can  be  reached  only  through  the 
trachea  by  a deep  cut,  which  will  probably  implicate  the  large  vessels. 

Effects. — There  are  various  sources  of  danger  in  wounds  of  the  neck  im- 
plicating the  air-passage.  The  haemorrhage,  whether  it  proceed  from  any  of 
the  larger  trunks,  or  consist  of  general  oozing  from  a vascular  surface,  may 
prove  either  directly  fatal  by  the  amount  of  blood  lost,  or  indirectly  in  conse- 
quence of  the  blood  trickling  into  the  air-tube,  and  accumulating  in  its 
• smaller  divisions,  producing  suffocation. 


Asphyxia  may  supervene,  either  in  the  way  already  mentioned,  or,  when  the 
wound  has  been  inflicted  above  the  larynx,  from  the  occurrence  of  oedema  of 
the  glottis.  It  may  likewise  occur  when  the  external  opening  is  very  small, 
and  occasionally  happens  suddenly  when  the  wound  is  nearly  closed. 

Another  source  of  danger  is  the  loss  of  the  natural  sensibility  of  the  glottis,  in 
consequence  of  which  it  no  longer  contracts  on  the  application  of  a stimulus. 
Hence  food  taken  in  by  the  mouth  may  pass  into  the  larynx  and  appear  at  the 
external  wound,  even  though  neither  the  pharynx  nor  the  oesophagus  has  been 
wounded.  This  I have  observed  in  many  cases  of  cut  throat;  hence  the 
presence  of  food  in  the  wound  cannot  in  all  cases  be  considered  an  evidence  of 
injury  to  the  food  passage.  In  some  cases  this  may  possibly  be  due  to  wound 
of  the  superior  laryngeal  nerve,  but  it  quite  as  frequently  occurs  in  cases  in 
which  it  is  certain  that  this  nerve  is  uninjured.  It  is  then  a bad  sign,  and  is 
never  met  with  until  a semi-asphyxial  condition  has  come  on,  by  which 
nervous  irritability  is  blunted,  or  until  inflammation  has  been  set  up  about 
he  nma  glottidis,  giving  rise  to  so  much  swelling  as  to  interfere  with  the 
natural  action  of  the  muscles,  and  to  deaden  the  perception  of  the  part  to 
ne  contact  of  a foreign  body.  In  these  cases  also  the  sensibility  of  the  air- 

LZT  g?ei’a  y 18  much  lowcred’  so  mucus  accumulates  in  the  bronchi, 
tion  n°  ^ C iinhrer(?us  extent,  the  patient  not  feeling  the  necessity  for  expectora- 

effoiV«  nl  - mdled>  havin?  Tch  difficulty  in  emptying  his  chest ; his 
couo-li  l*  • f c!ailll8  t ic  bronchi  being  reduced  to  a forced  expiration,  a true 

Th  8 lmpoS8lWe  while  the  wound  is  open  below  the  glottis, 
cause  ofTrCC  ]>wnc^l^s  alld  septic  broncho-pneumonia  is  a frequent 
This  is  rlnp6^  1 1U  pa^Crds  w^10  survive  the  immediate  effects  of  the  wound, 
its  heincr  m llla^  cases.  partly  to  the  direct  admission  of  cold  air,  without 

o rmec  ty  passing  through  the  nasal  cavities,  but  much  more  often 
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it  results  from  the  inhalation  of  the  septic  discharges  from  the  wound.  At  i 
the  post-mortem  examination  of  these  cases  the  bronchi  are  found  intensely 
injected  ; the  lungs  are  as  a rule  swollen  and  oedematous  throughout,  and 
here  and  there  patches  of  consolidation  will  be  felt.  On  cutting  into  these* 
they  will  be  breaking  down  and  softening  in  the  centre,  sometimes  forming  . 
cavities  almost  like  abscesses.  They  differ,  however,  from  the  secondary  ( : 
abscesses  of  pyaemia  in  being  scattered  through  the  lung  and  not  specially  on  : 
the  surface  ; and  if  a patch  be  found  in  an  early  stage,  it  will  be  seen  that  1 1 
there  is  no  haemorrhagic  infarct  preceding  the  softening,  but  that  the  air-  I 
vesicles  are  distended  with  opaque  puriform  secretion,  and  that  the  cavities  < 
are  formed  by  the  coalescence  of  the  distended  air-vesicles  through  destruction 
of  their  walls.  The  pathology  of  the  process  seems  to  be  that  septic  matter  ( 
from  the  wound  is  inhaled  and  lodges  in  the  smaller  bronchi  where  it  sets  up 
acute  purulent  catarrh  with  decomposition  of  the  secretions.  The  decomposing!, 
secretions  excite  inflammation  terminating  in  gangrene  of  the  surrounding:, 
tissue  of  the  lung.  In  some  cases  extensive  areas  of  the  lung  may  thus 
become  gangrenous. 

The  depressed  mental  condition  of  the  patient  also  is  usually  unfavourable  to 
recovery  in  all  those  instances  in  which  the  wound  is  suicidal. 

Treatment. — The  same  general  principles  are  required  as  in  the  manage- 
ment of  those  wounds  of  the  throat  that  do  not  open  up  the  mucous  canals  in 
this  region.  Haemorrhage  must  be  arrested  by  ligature  of  all  the  bleeding 
vessels,  whether  arteries  or  veins,  so  that  no  oozing  or  trickling  into  the  wound 
may  take  place.  In  some  cases  the  haemorrhage  consists  principally  of  general 
venous  oozing  which  cannot  be  stopped  by  ligature,  the  patient  chawing  a 
large  quantity  of  blood  into  the  air-passage  through  the  wound.  In  these  • 
circumstances  I have  found  it  useful  to  introduce  a large  silver  tube  into  the 
aperture  in  the  windpipe,  and  to  plug  the  wound  around  it.  So  soon  as  the 
bleeding  has  fairly  ceased,  the  plugs  and  the  tube  must  be  removed. 

The  edges  must  next  be  brought  together  by  a few  stitches  introduced  at  the 
sides,  and  by  attention  to  position,  the  head  being  fixed  by  tapes  as  described 
at  p.  810.  I think,  with  Liston,  that  in  these  cases  the  wound  should  never 
be  closely  sewn  up,  nor  stitches  introduced  into  the  centre  of  the  cut.  If  the 
centre  of  the  integuments  be  closely  drawn  together,  coagula  may  accumulate 
behind  them,  in  the  deeper  parts  of  the  wound,  so  as  to  occasion  a risk  o 
suffocation  ; and,  as  the  wound  must  eventually  close  by  granulation,  no 
material  advantage  can  possibly  be  gained  by  this  practice.  There  is  an 
exception,  however,  to  this  rule  of  not  using  stitches  in  the  central  part  o tie 
wound  in  cut  throat.  In  cases  in  which  the  trachea  has  been  completely  cu 
across,  a stitch  or  two  on  each  side  of  the  tube  is  necessary,  in  order  to  pieven^ 
the  'wide  separation  of  the  two  portions  that  would  otherwise  take  place,  owing 
to  the  great  mobility  of  the  larynx  and  upper  end  of  the  windpipe. 

In  order  to-  lessen  the  liability  to  inflammation  of  the  lungs,  the  paticn 
should  be  put  into  a room,  the  temperature  of  which  is  raised  to  a ou 
70°  Fahr.,  with  a piece  of  lightly  folded  muslin,  acting  as  a filter,  lau  ovc 
the  wound.  So  soon  as  the  cut  surfaces  begin  to  granulate,  wet -diessinp 
may  be  applied,  and  the  edge  of  the  wound  brought  into  apposition  ) s ._1 


of  plaster, 


piieci,  duu  wie  euge  ol  me  w uuuu  rr  mrinal 

and  a compress  if  necessary.  During  the  treatment,  the  Pr 


danger  proceeds  from  inflammatory  affections  of  the  chest;  these  must,  acco 
ingly  be  counteracted  by  the  temperature  in  which  the  patient  is  p ace  , • 
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by  making  every  effort  to  prevent  as  far  as  possible  the  accumulation  of  de- 
composing discharges  about  the  wound.  It  must,  however,  be  remembered 
that  the  mental  depression,  and  the  bodily  exhaustion  from  loss  of  blood,  that 
are  common  in  these  cases,  do  not  allow  of  any  lowering  treatment. 

The  administration  of  food  in  these  cases  always  requires  much  attention. 
As  a general  rule,  the  patient  should  be  kept  on  a nourishing  diet,  with  a 
moderate  allowance  of  stimulants.  If,  as  not  uncommonly  happens,  the  food- 
passage  be  opened  in  consequence  of  the  wound  extending  into  the  mouth,  the 
pharynx,  or  the  oesophagus,  it  is  of  course  impossible  for  the  patient  to  swallow, 
and  the  administration  of  nourishment  becomes  very  difficult.  This  is  best 
accomplished  by  means  of  a gum-elastic-catheter  passed  through  the  mouth 
into  the  gullet  or  stomach.  This  is  easier  than  passing  the  instrument  through 
the  nose,  and  much  better  than  introducing  it  through  the  wound.  In  this 
way  a pint  or  more  of  the  strongest  beef-tea  or  soup,  mixed  with  two  or  three 
eggs,  and  having  an  ounce  or  two  of  brandy  added  to  it,  should  be  injected 
regularly  night  and  morning,  until  the  patient  is  able  to  swallow.  In  those 
cases  in  which  the  wound  is  above  the  larynx,  there  is  occasional  danger  of  the 
supervention  of  oedema  of  the  glottis  ; should  this  occur,  tracheotomy  may  be 
necessary  to  prolong  the  patient’s  life. 

As  consequences  of  wounds  of  the  throat,  we  occasionally  find  stricture  of 
the  trachea,  or  aerial  fistula.  If  the  vocal  cords  have  been  injured,  loss  of 
voice  may  follow. 

Aerial  Fistula  may  sometimes  form  owing  to  the  skin  doubling  in  and 
becoming  adherent  to  the  edges  of  the  wound  in  the  air-tube,  and  most  fre- 
quently occurs  when  the  cut  is  in  the  thyro-hyoid  space  ; adhesion  taking 
place  between  the  inverted  integuments  and  the  os  hyoides  above,  and  the 
surface  of  the  thyroid  cartilage  below.  The  same  may  occur  in  the  crico- 
thyroid space,  and  indeed  at  any  part  of  the  larynx  that  has  been  opened. 
When  this  happens,  the  fistula  tends  to  remain  patent.  In  these  circum- 
stances, I have  found  the  following  operation  successful. 

The  edges  of  the  fistulous  opening  having  been  freely  pared,  and  the  knife 
passed  under  them  for  some  distance  so  as  to  detach  them  from  the  subjacent 
parts,  a vertical  incision  is  made  through  the  lower  lip  of  the  opening,  so  as  to 
split  it  downwards.  Two  points  of  suture  are  then  inserted  into  each  side  of 
the  horizontal  incisions,  bringing  their  edges  into  contact,  hut  the  vertical  cut 
is  left  free  for  discharges  and  mucus  to  drain  through,  and  for  the  expired  air 
to  escape,  lest  emphysema  occur.  Unless  this  outlet  be  afforded,  these  fluids 
will  burst  through  the  sutures,  and  thus  destroy  union  of  the  edges. 

_ It  is  not  in  every  case  that  an  aerial  fistula  can  be  safely  closed.  In  some 
instances  the  larynx  becomes  contracted  either  by  drawing  in  of  the  wound,  or 
by  thickening  of  the  mucous  membrane  above  the  artificial  opening  to  such 
an  extent  that  the  fistula  becomes  essential,  in  addition  to  the  orifice  of  the 


glottis,  for  the  purposes  of  respiration.  Tn  such  circumstances,  any  attempt  at 
c osmg  ifc  will  be  attended  or  followed  by  symptoms  of  impending  asphyxia  ; 
and  ifc  may  be  necessary  to  leave  the  opening  free,  or  even,  as  happened  in  a 

Hi  ft!’  TUI  V PQl'P  in  nrHinlv  on  onnn  a*  mnn  * _ 1 1 • , 1 • i 


asc  under  my  care,  in  which  an  opening  was  left  in  the  crico-thyroid  mem- 
iane  of  a girl  who  had  attempted  suicide  by  cutting  her  throat,  to  enlarge  the 
opening  and  to  introduce  a silver  tube  in  order  to  relieve  the  breathing  from 
e efrects  of  the  laryngeal  constriction. 

Iorbign  Bodies  in  tiie  Aiii-Passage.- 


-A  great  variety  of  substances 
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have  been  found  in  the  air-passage  : such  as  nut-shells,  beans,  cherry-stones  I 
teeth,  meat,  money,  buttons,  pins,  fish-bones,  bullets,  pills,  pebbles,  and  pieces 
of  stick.  These  foreign  bodies  are  not  introduced  into  the  air-passage  by  any  ' 
effort  of  deglutition,  for  no  substance  can  be  sioalloived  through  the  glottis'- 
but  they  are  inhaled ; thus,  if  a person,  whilst  holding  anything  in  his  mouth 
make  a sudden  inspiration,  the  current  of  air  may  draw  it  between  the  dilated 
lips  of  the  glottis  into  the  larynx. 

The  symptoms  vary,  according  to  the  situation  in  which  the  foreign  body  is  J 
lodged,  its  natuie,  and  the  period  that  has  elapsed  since  the  occurrence  of  the 
accident.  The  foreign  body  may  lodge  in  one  of  the  ventricles  of  the  larynx ; J 
if  light,  it  may  remain  in  the  trachea,  and  be  carried  up  and  down  by  the  move- 
ment of  the  air  in  expiration  and  inspiration  ; if  too  heavy  for  this,  it  will  fall 
into  one  or  other  of  the  primary  divisions  of  the  trachea,  and,  as  Aston  Key  i 
has  observed,  will  most  commonly  be  found  in  the  right  bronchus.  The  ex- 
planation of  this  has  been  pointed  out  by  Gray,  who  states  that  on  making  a 
transverse  section  of  the  trachea,  and  taking  a bird’s-eye  view  of  the  bifurca- 
tion, the  septum  will  be  seen  to  be  considerably  to  the  left  of  the  middle  line  • 
so  that  any  foreign  body  falling  down  the  trachea  would  naturally  have  a 
greater  chance  of  entering  the  right  than  the  left  bronchus,  although  the  left 
bronchus  is  in  a more  direct  line  with  the  trachea  than  the  right.  The 
greater  size  of  the  right  bronchus  would  also  favour  the  entrance  of  a foreign 
body  into  it.  If  the  substance  be  small,  it  may  pass  into  one  of  the  secondary 
divisions  of  the  bronchi ; and,  if  it  continue  lodged  here  for  a sufficient 
length  of  time,  may  make  a kind  of  cavity  for  itself  in  the  substance 
of  the  lung,  where  it  may  either  excite  suppuration  round  it  or  become 
encysted. 

The  Symptoms  may  be  divided  into  three  stages  : 1.  Obstruction,  imme- 
diately following  the  introduction  of  the  substance  ; 2.  Irritation,  produced  by 
its  presence  ; and  3.  Inflammation,  coming  on  at  a later  period. 

1.  Symptoms  of  Obstruction. — The  immediate  symptoms  vary  somewhat 
according  to  the  size  and  nature  of  the  body,  and  the  part  of  the  air-tube  that 
it  reaches.  In  all  cases  there  is  a feeling  of  intense  suffocation,  with  great 
difficulty  of  breathing,  and  violent  fits  of  spasmodic  coughing,  often  attended 
by  vomiting  ; during  which  the  foreign  body  may  be  expelled.  Indeed,  its 
partial  entry  and  immediate  extrusion  by  coughing  are  not  uncommon.  In 
some  cases,  immediate  death  may  ensue  at  this  period.  If  the  body  have 
entered  the  air-passage  fully,  there  is  violent  coughing,  with  feeling  of  suffoca- 
tion for  an  hour  or  two,  accompanied  by  lividity  of  the  face,  great  anxiety,  and 
sense  of  impending  death.  There  is  also  usually  pain  about  the  episternal 
notch.  The  symptoms  then  gradually  subside,  but  any  movement  on  the  part 
of  the  patient  brings  them  on  again  with  renewed  violence.  All  these  symp- 
toms are  most  severe  if  the  foreign  body  remain  in  the  larynx  ; the  voice  being 
then  croupy,  irregular  in  tone,  or  altogether  lost.  If  it  be  lodged  elsewhere, 
so  often  as  it  is  coughed  up,  and  strikes  against  the  interior  of  the  larynx,  an 
intense  feeling  of  suffocation  is  produced  ; and  if  it  happen  to  become  impacted 
there,  sudden  death  may  result,  even  though  it  be  not  of  sufficient  size  to  block 
up  the  air-passage,  apparently  by  the  spasm  that  is  induced.  Many  years  ago 
I saw  a boy  die  before  tracheotomy  could  be  performed,  in  consequence  of  a flat 
piece  of  walnut-shell  that  had  entered  the  trachea  being  suddenly  coughed  up, 
and  becoming  impacted  in  one  of  the  ventricles  of  the  larynx.  The  symptoms. 
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during  this  period,  are  much  less  severe  when  the  foreign  body  is  in  the  trachea 

or  bronchi.  . 

When  there  is  a suspicion  that  the  foreign  body  is  lodged  in  the  larynx,  a 
laryngoscopic  examination  should  be  made,  when  it  may,  perhaps,  if  large- 
as  a plate  with  false  teeth— be  seen  between  the  vocal  cords.  Small  bodies 
also  have  several  times  been  detected  in  this  way  lodging  in  one  of  the 
ventricles  of  the  larynx. 

2.  Symptoms  of  Irritation. — When  the  foreign  body  has  passed  into  the 
air-passage,  and  the  immediate  effects  produced  by  its  introduction  have 
passed  over,  another  set  of  symptoms,  dependent  on  the  irritation  produced  by 
it,  is  met  with  ; and  it  is  during  the  occurrence  of  these  that  the  patient  is 
most  generally  brought  under  the  Surgeon’s  observations. 

The  General  Symptoms  consist  of  occasional  fits  of  spasmodic  cough 
accompanied  by  much  difficulty  of  breathing,  a feeling  of  suffocation,  and  an 
appearance  of  urgent  distress  in  the  countenance.  These  attacks  do  not  occur 
when  the  patient  is  tranquil,  but  come  on  whenever  the  foreign  body  is  coughed 
up  so  as  to  strike  the  larynx,  and  the  upper  and  more  sensitive  parts  of  the  air- 
passage.  As  a general  rule,  the  distress  is  less,  the  lower  the  substance  is 
lodged ; the  sensibility  of  the  lower  portion  of  the  trachea  and  that  of  the 
bronchi  being  much  less  acute  than  that  of  the  larynx  and  of  the  upper  part 
of  the  trachea.  In  consequence  of  the  irritation,  there  is  usually  abundant 
expectoration  of  frothy  mucus.  These  symptoms  often  remit  for  a time,  more 
particularly  if  the  foreign  body  become  fixed.  In  some  cases,  indeed,  there 
appears  to  be  so  little  distress  some  days  after  the  accident,  that  considerable 
doubt  may  exist  whether  any  foreign  body  really  be  lodged  in  the  air-passage 
or  in  the  lungs  ; and  much  valuable  time  is  often  lost  by  the  indisposition  of 
the  Surgeon  to  adopt  active  measures. 

The  Physical  Signs  depend  necessarily  upon  the  situation  of  the  foreign 
body.  If  this  be  loose  and  floating,  it  may  be  heard,  on  applying  the  ear  to- 
the  chest,  moving  up  aud  down,  and  occasionally  striking  against  the  side  of 
the  trachea.  If  it  be  fixed,  it  will  necessarily  give  rise  to  a certain  degree  of 
obstruction  to  the  admission  of  the  air  beyond  it,  perhaps  occasioning  sibilant 
or  sonorous  rhondii  during  either  inspiration  or  expiration  or  both.  If  it  be 
impacted  in  the  larynx,  the  voice  will  be  hoarse  and  croupy,  and  there  will 
be  a loud  rough  sound  in  respiration,  with  much  spasmodic  cough  and 
distress  in  breathing.  If  it  be  impacted  in  one  bronchus,  the  physical  signs 
will  vary  according  to  circumstances.  If  the  foreign  body  be  angular  or 
perforated  peculiar  sibilant  and  whistling  noise  may  be  heard  as  the  air 
passes  over  or  through  it.  If  the  foreign  body  completely  obstructs  the 
bronchus,  the  respiratory  murmur  will  be  wanting  on  the  side  on  which  it 
is  lodged.  As  a rule  the  obstruction  is  somewhat  valvular  in  character, 
allowing  a little  air  to  be  forced  out  during  expiration  but  none  to  enter  in 
inspiration,  and  extreme  collapse  of  the  affected  lung  may  thus  arise.  There 
will  then  be  absolute  dulness  on  percussion  ; deficiency  on  measurement  and 
a want  of  expansion  during  inspiration.  In  other  cases  in  which  the  form  of 
the  body  is  such  as  not  to  obstruct  the  bronchus,  the  physical  signs  will  be 
muc  ess  marked.  If  one  of  the  subdivisions  of  either  bronchus  be  occupied 
>)  . ic  oieign  body,  the  entrance  ol  air  will  be  prevented  in  the  corresponding 
lohc  of  that  lung,  though  it  enter  freely  every  other  part  of  the  chest, 

...  Inflammation.— After  a foreign  body  has  been  lodged  for  a day  or  two. 
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inflammation  of  the  bronchi  or  lungs  is  apt  to  be  set  up  ; in  some  cases,  how- 
ever, this  occurs  only  after  a considerable  time  has  elapsed,  or,  perhaps,  not  at 
all — much  depending,  of  course,  on  the  shape  and  character  of  the  irritant.  If 
the  foreign  body  completely  obstruct  one  bronchus,  the  corresponding  lung 
becomes  gradually  collapsed  ; and  after  a time  abscesses  form  in  it,  apparently 
in  consequence  of  the  retention  of  the  natural  secretion  in  the  smaller  bronchi 
and  air  vesicles.  If  it  continue  to  lodge,  it  generally  forms  for  itself  a cavity 
in  the  substance  of  the  lung,  whence  purulent  and  bloody  matters  are  con- 
tinually expectorated,  until  the  patient  dies  of  phthisis  in  the  course  of  a few 
months,  or  a year  or  two.  Occasionally,  however,  the  substance  has  been 
coughed  up  after  a very  long  lodgment,  the  patient  recovering. 

Prognosis. — This  depends  more  upon  the  nature  of  the  foreign  body  and 
its  size  than  on  any  other  circumstances.  If  it  be  rough,  angular,  and  hard, 
there  is  necessarily  much  more  risk  than  if  it  be  soluble  in,  or  capable  of 
disintegration  by,  the  mucus  of  the  air-passage.  So  long  as  the  foreign 
body  is  allowed  to  remain,  the  patient  is  in  imminent  danger,  either  from 
immediate  and  sudden  suffocation,  or  from  inflammation  at  a more  remote 
period. 

The  danger  depends  greatly  upon  the  length  of  time  during  which  the  body 
is  allowed  to  lodge.  Of  62  cases  which  I collected  in  1850  (4  of  which  had 
fallen  under  my  own  observation),  I found  the  time  that  the  foreign  body  was 
allowed  to  remain  in,  and  the  result  of  the  case,  stated  in  49  instances. 


PERIOD  OF  RETENTION. 

NUMBER 
OF  CASES. 

RE- 

COVERED. 

DIED.  | 

Less  than  24  hours 

8 

6 

2 

Between  24  and  48  hours 

4 

3 

1 

Between  48  hours  and  1 week 

13 

6 

7 

Between  1 week  and  1 month 

s 

4 

4 

Between  1 month  and  3 months  .... 

3 

3 

0 

Between  3 months  and  1 year 

6 

4 

2 

More  than  1 year 

7 

4 

3 

Total 

49 

30 

19 

From  this  it  would  appear  that,  if  the  patient  escaped  the  danger  of  the 
immediate  introduction,  the  greatest  risk  occurred  between  tbe  second  day  and 
the  end  of  the  first  month,  no  fewer  than  11  patients  out  of  21  dying  during 
this  period  ; and  then  that  the  mortality  diminished  until  the  third  month, 
from  which  time  it  increased  again. 

The  cause  of  death  varies  also  according  to  the  period  at  which  the  fatal 
result  takes  place.  During  the  first  twenty-four,  and,  indeed,  forty -eight  hours, 
it  happens  from  sudden  asphyxia  and  convulsions.  During  the  first  few  weeks 
it  is  apt  to  occur  from  inflammatory  mischief  within  the  chest : and  after  some 
months  the  patient  will  be  carried  off  by  the  gradual  exhaustion  consequent 
upon  the  formation  of  abscesses  in  the  lung. 

Spontaneous  expulsion  of  the  foreign  body,  usually  in  a violent  fit  of  cough- 
ing, occasionally  occurs.  Gross  of  Philadelphia  finds  that  there  arc  49  cases  on 
record,  in  which  the  body  was  spontaneously  expelled,  the  patient  recovering. 
Of  these,  in  87  it  was  expelled  during  a fit  of  coughing.  Hie  period  dining 
which  a 'foreign  substance  may  remain  in  the  air-passage  before  it  is  spoil- 
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taneously  expelled,  varies  from  a few  minutes  to  many  months  or  years  ; in  one 
case,  a piece  of  bone  introduced  at  the  age  of  three,  was  not  ejected  until 
sixty  years  had  elapsed.  Tulpius  relates  a case  in  which  a nut-shell  was 
coughed  up  after  being  lodged  for  seven  years  ; and  Heckster  one  in  which  a 
ducat  was  thus  brought  up  after  a lapse  of  two  years  and  a half  ; the  patients, 
in  both  instances,  recovering.  In  other  cases  death  may  ensue,  although  the 
foreign  body  is  coughed  up  ; thus  Sue  relates  an  instance  in  which  a pigeon- 
bone  was  spat  up  seventeen  years  after  its  introduction,  the  patient,  however, 
dying  in  little  more  than  a year  from  marasmus.  In  eight  of  the  cases  col- 
lected by  Gross,  death  followed  the  spontaneous  expulsion. 

Treatment. — This  accident  is  always  very  serious,  and  hence  requires 
prompt  and  energetic  means  to  be  used  in  order  to  save  the  patient  ; and  for- 
tunately the  means  at  our  disposal,  consisting  of  the  simple  operation  of  opening 
the  trachea,  and  thus  facilitating  the  expulsion  of  a foreign  body,  are  usually 
highly  successful.  Of  CO  cases  in  which  the  result  was  noted,  I found  that  37 
lived,  and  23  died  ; but  on  analysing  these  cases  more  closely,  it  appeared  that 
in  30  no  operation  was  performed  ; the  expulsion  of  the  foreign  body  being 
effected  by  the  efforts  of  nature.  Of  these  23  died,  and  16  lived.  In  the 
remaining  21  cases,  tabulated  below,  tracheotomy  was  performed  ; of  these  18 
lived,  and  only  three  died,  showing  a remarkable  success  attendant  on  this 
operation. 


PERIOD  OF  RETENTION-. 

NUMBER 
OF  CASES. 

CURED. 

DIED. 

Less  than  24  hours  . 

3 

2 

1 

Between  24  and  4S  hours  , 

2 

2 

0 

Between  48  hours  and  1 week . 

9 

8 

1 

Between  1 week  and  1 month 

5 

4 

1 

Between  1 month  and  3 months  .... 

2 

2 

0 

Total ........ 

21 

18 

3 

1 he  statistics  as  to  the  result  of  operations  for  the  removal  of  foreign  bodies 
from  the  air-passages  have  been  worked  out  chiefly  by  Dr.  Gross  Mr  Durham 
and  Dr.  West  (U.S.A.).  ’ 

Dr.  Gross  has  collected  the  particulars  of  85  cases  not  operated  on  Of 
these  56  recovered  and  29  died,  the  deaths  amounting  to  Si'll  per  cent. 

I racheotomy  was  done  in  98  cases;  of  these  83  recovered  and  15,  or  15'30  ner 
cent.,  died.  ^ 

Durham  collected  271  cases  not  operated  on.  Of  these  156  recovered  and 

Uo  or  42-2  per  cent.,  died  ; whilst  of  283  cases  operated  on,  213  recovered 
and  , 0,  or  24'2  per  cent.,  died. 

forlLT^  (ILS'A)  ha81  ?0lle°ted  1000  Cases-  0f  these,  03  cases  the 
sc  , 0 nX WaS  rcmoved  forccPe>  with  oi-  without  the  aid  of  the  larvngo- 
211:  ? remaMm«  937  cases’  599  ™ ,l0fc  operated  on.  Of  these  460 

were  on!  Tl  n.  It?1’  23‘2°  pC1'  CCnt-’  diccL  In  398  cascs  the  air-passages 
Tnk  c ft  ° ,fchCSi  245  recovcred  and  or  27'42  per  cent.,  died, 
reference*  , ;C  "ornbmcd  ,'esidts  of  these  three  tables  and  comparing  them  in 
as  follows  . f !C  partlcular  operation  performed,  we  find  that  the  results  are 
vol.  1.'  ° aDnbrotomy  there  were  70  cascs,  in  all  of  which  probably  the 
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foreign  body  was  impacted  in  the  glottis,  with  5G  recoveries  and  3 4,  or  20 
per  cent.,  of  deaths  ; laryngo-tracheotomy,  59  cases,  with  44  recoveries  and 
15,  or  25’42  per  cent.,  deaths  ; tracheotomy  was  performed  in  G05  cases,  with 
449  recoveries  and  15G,  or  25-78  per  cent.,  deaths.  The  broad  result  that 
comes  out  from  these  calculations  is,  that  after  laryngotomy  for  the  removal  of 
foreign  bodies  from  the  air-passages  one  patient  in  five  dies,  whereas  after 
laryngo-tracheotomy  and  tracheotomy  the  mortality  is  one  in  four. 

Emetics,  sternutatories,  and  succussion  of  the  body,  are  all  either  useless  or 
dangerous.  Inversion  of  the  body  has  succeeded  in  several  instances,  and 
might  be  tried  before  operation  is  had  recourse  to,  more  particularly  if  the 
foreign  body  is  heavy,  as  a coin,  and  be  movable  in  the  air-passage.  Padley 
caused  the  ejection  of  a sixpenny -piece  in  this  way  from  the  trachea  of  a man, 
and  he  recommends  the  supine  as  a safer  and  better  position  than  the  prone. 
There  is  undoubtedly  danger,  in  inversion,  of  the  supervention  of  laryngeal 
spasm,  but  statistics  do  not  prove  that  any  fatal  consequences  have  resulted 
from  this  cause.  Should,  however,  the  attempt  at  expulsion  by  inversion  of 
the  body  bring  on  an  attack  of  laryngeal  spasm,  it  should  be  abandoned,  as 
not  only  useless  but  in  the  highest  degree  dangerous. 

When  ilie  foreign  body  is  lodged  in  the  larynx,  it  can  be  detected  by  laryngo- 
scopic  examination,  and  may  be  removed  by  forceps,  or  such  other  means  as 
the  ingenuity  of  the  Surgeon  may  suggest.  This  may  sometimes  be  done  a 
considerable  length  of  time  after  its  impaction.  Thus,  in  a case  recorded  by 
Petrie  of  Liverpool,  a penny  was  successfully  removed  by  forceps  after  having 
been  impacted  six  years  in  the  larynx  of  a boy. 

Should  it,  however,  not  be  possible  to  extract  the  foreign  body  through  the 
mouth,  tracheotomy  must  be  performed,  and  an  attempt  made  to  dislodge  it 
from  below  by  means  of  a feather  passed  up  into  the  mouth,  or  it  may  possibly 
be  seized  and  brought  out  by  the  wound.  Should  this  fail,  the  operation  of 
Thyro-chondrotomy,  more  often,  but  incorrectly,  called  Thyrotomy,  should 
be  performed.  The  operation  is  the  same  as  that  for  intra-laryngeal  tumours, 
and  will  be  described  in  the  Chapter  on  Diseases  of  the  Throat,  It  is  of 
importance  that  it  should  not  be  delayed,  for  the  foreign  body,  more  especially 
if  rough  or  irregular,  as  a piece  of  bone,  will  shortly  excite  inflammation  and 
ulceration  of  the  mucous  membrane  and  possibly  entail  permanent  impairment 


of  voice  or  of  respiration. 

When  the  foreign  body  has  passed  beyond  the  larynx,  or  is  not  to  lie  recog- 
nized by  means  of  the  laryngoscope,  inversion  may  perhaps  be  tried  in  some 
cases,  but,  as  a rule,  tracheotomy  ought  to  be  performed  at  once.  And  this 
should  be  done,  even  though  the  symptoms  be  not  urgent.  Iheie  is  0 cl*  a 
remission  in  the  symptoms,  a period  of  deceptive  security,  bv  which  the 
Surgeon  must  not  be  put  off  his  guard.  But,  it  may  be  asked,  for  what  pui- 
nose  is  the  trachea  opened  ? Why  should  not  the  foreign  body  be  expo 
through  the  same  aperture  by  which  it  has  entered  ? The  opening  1,1  K 
trachea  performs  a double  purpose  ; it  not  only  serves  as  a ready  am  D 
outlet  for  the  expulsion  of  the  foreign  body,  but  also  as  a second  nea  - 

aperture  in  the  event  of  its  escaping  through  the  glottis.  rl  he advan ^ 
the  onening  in  the  trachea  as  a ready  aperture  of  expulsion  is  ex  iden 
statistics' given  by  Durham  of  M L.  h-hich 

for  a foreign  body  in  the  air-passages.  One  hundred  and  . 

in  G4  of  these  spontaneous  expulsion  took  place  through  the  trachc.  , P 
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in  35  spontaneous  expulsion  occurred  from  the  mouth,  and  in  58  it  was 
removed  by  forceps  or  other  instruments.  Fifty-five  died  ; in  48  of  these  the 
body  was  retained  till  death,  in  2 it  was  expelled  from  the  mouth,  and  in  2 
from  the  wound  immediately  after  the  operation,  and  in  3 it  was  removed 
by  forceps. 

The  reason  why  the  foreign  body  usually  passes  out  of  the  artificial  opening 
in  preference  to  escaping  by  the  glottis,  is,  that  the  sides  of  the  former  aperture 
are  passive,  whereas  those  of  the  latter  are  highly  sensitive  and  contractile. 
Before  the  operation  is  performed,  it  will  be  found  that  the  great  obstacle  to 
■expulsion  is  not  only  the  sensitiveness  of  the  larynx,  great  irritation  being  in- 
duced when  it  is  touched  from  within,  but  also  the  contraction  of  the  glottis, 
by  the  closure  of  which  not  only  is  the  expulsion  of  the  foreign  body  prevented* 
but  respiration  is  impeded.  Every  time  the  foreign  body  is  coughed  up  so  as 
to  touch  the  interior  of  the  larynx,  intense  dyspnoea  is  produced,  owiim  to 
sudden  and  involuntary  closure  of  the  glottis,  by  which  respiration  is  entirely 
prevented  and  suffocation  threatened  ; the  expulsion  of  the  body  is  consequently 
arrested,  unless  it  by  chance  take  the  glottis  by  surprise,  and  pass  through 
it  at  once  in  the  same  way  that  it  has  entered  it,  without  touching  its 
sides.  If  it  be  arrested  by  the  spasm  in  the  glottis  it  is  inevitably  drawn 
down  into  the  trachea  again  by  the  deep  inspiration  that  follows  the  re- 
laxation of  the  spasm If  there  be  a second  breathing  aperture,  tliouo-h 
the  larynx  is  equally  irritated  by  the  foreign  body,  yet  this  dyspnoea  cannot 
occur,  respiration  being  carried  on  uninterruptedly  by  one  opening  whilst 
the  foreign  body  escapes  through  the  other  ; and  thus,  in  these  circumstances 
1 may  pass  through  the  glottis  with  but  little  inconvenience.  In  performing 
the  operation  of  tracheotomy  for  a foreign  body  in  the  air-passages,  the 
opening  must  be  made  freely  ; no  tube  must  be  introduced,  but  the  edges  of 
the  wound  must  be  kept  open  by  blunt  hooks,  made  of  bent  wire,  and  secured 
behind  the  neck  by  a piece  of  tape. 

In  some  cases,  the  foreign  body  is  expelled  at  once  after  the  trachea  has  been 
opened  ; m others,  not  until  some  hours,  days,  or  even  weeks,  have  elapsed 
1 hus,  m Houston  s case,  a piece  of  stick  was  not  coughed  up  until  ninety-seven 
Uys  after  the  operation ; and  in  Brodie’s  case,  in  which  the  celebrated  engineer 
Brunei,  was  the  patient,  sixteen  days  elapsed  before  the  half-sovereign  came 

The  expulsion  lias  in  some  instances  been  facilitated  by  inverting  the 
patient,  shaking  him,  or  striking  him  on  the  back.  In  cases  in  which  the 
foreign  body  has  not  been  readily  expelled,  forceps  and  other  instruments 

in  the 

a though  in  many  instances  this  has  succeeded,  as  in  a case  in  which  Walters 
intoTte-remOVCd  atrhea'tUbC  that  had  ‘Accidentally  shp^cl  five  1'nches 

It  fc  betteSavaagten’  T rCeed:ngS  shouId  nofc  bc  W undertaken, 
■expulsion  has  not  t l "<U]  1 imu’  as  111  a bll'ge  number  of  successful  cases 
■after  he  oteration^ Tf  ? 1 ? T?00"8’7  tiU  morc  than  twenty-four  hours 
of  the  second  Z J 1 the  bod^?fs  not  com°  up  spontaneously  by  the  end 
patient  must  l,c' tif " i°f  ^ is  PG1’fectly  justifiable.  The 

duction  of  the  instrm  f U-J,  C1  au  an8esthetic,  and  even  then  tlieintro- 
uatureof  ti,  rj  1 ? ,W1  causc  a vlolent  spasmodic  cough.  If  the 
If  it  be  of  metal  ^hs  °C  ^ c.  known  tbe  instrument  must  bc  adapted  to  it. 

fc  , glaf3S)  or  cbllla>  ^ position  can  first  be  detected  by  means 
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of  a probe.  If  it  be  of  the  form  most  easily  to  be  seized  by  forceps,  Gross’s 
tracheal  forceps,  or  Durham’s  flexible  forceps  may  be  used.  It  is  difficult, 
however,  in  using  forceps  to  avoid  passing  the  blades  down  two  separate- 
bronchial  tubes  and  thus  seizing  the  septum  between  them.  A loop  of  stiff 
wire,  bent  at  its  extremity  to  an  angle  so  that  it  can  be  directed  into  either 
bronchus,  will  be  found  very  useful  in  dislodging  a round  body  impacted  in 
a bronchus.  In  this  way  a plum-stone  was  easily  dislodged  and  removed  in  a 
case  which  occurred  in  University  College  Hospital  some  years  ago,  and  the 
child  rapidly  recovered.  Should  the  attempt  fail,  the  wound  should  be  kept 
open  by  means  of  blunt  hooks  for  a week  or  ten  days  longei,  when  perhaps, 
it  may  be  ejected.  After  the  escape  of  the  foreign  body,  the  opening  in  the 
trachea  must  be  closed. 

Scalds  of  the  Mouth,  the  Pharynx,  and  the  Glottis,  occasionally 
occur  from  attempts  to  swallow  boiling  water  ; or  these  parts  are  scorched  by 
the  inhalation  of  hot  air  or  flame.  The  scalding  happens  chiefly  to  the  chil- 
dren of  the  poor,  who,  being  in  the  habit  of  drinking  cold  water  from  the 
spout  of  a kettle,  inadvertently  attempt  to  take  a draught  from  the  same  source 
when  the  water  is  boiling.  The  hot  liquid  is  not  swallowed,  but,  though  imme- 
diately ejected,  it  scalds  the  inside  of  the  mouth  and  pharynx,  giving  rise  to 
much  inflammation,  which,  extending  to  the  glottis,  will  produce  oedema  of 
it,  and  thus  speedily  destroy  life  by  suffocation.  In  three  cases  which  I ex- 
amined after  death,  there  was  no  sign  of  inflammation  below  the  glottis,  though 
the  lips  of  this  aperture  were  greatly  swollen  ; and  this  I believe  to  be  invari- 
ably the  case,  the  inflammation  not  extending  into  the  interior  of  the  larynx, 
as  was  pointed  out  by  Marshall  Hall.  The  accident  always  reveals  itself  by 
very  evident  signs  ; the  interior  of  the  mouth  looks  white  and  scalded  the 
child  complains  of  great  pain,  and  difficulty  of  breathing  soon  sets  m -.  which 
unless  efficiently  relieved,  may  terminate  m speedy  suffocation.  In  tb-  a>  - 
in  which  these  parts  have  been  similarly  injured  by  the  flame  produced  by  the 
explosion  of  gas  or  of  fire-damp  being  sucked  into  the  mouth,  the  same  con  ' 

r"Tn  ^Trettmentof  this  injury,  the  main  point  to  attend  to  is  to  subdue 
the  inflammation  before  it  involves  the  glottis  to  a dangerous  ^ten 
this  view,  leeches  should  be  freely  applied  to  the  neck,  and 
mony  administered.  If  symptoms  of  urgent  dyspnoea  have  set  in,  tiacheotc n 
must  be  performed  without  delay ; and  a tube  must  be  mtio  luced  mo  th- 

aperture  so  made,  and  kept  there  until  the  swelling  about  t u 
subsided.  In  the  majority  of  the  cases,  however  that  ha  c fallei  ^ • 
observation,  in  which  this  operation  has  been  pei  toimei , - ‘ jt 

fatal  one,  from  the  speedy  supervention  of  bion^o-puemnoma^ but 
affords  the  only  chance  of  life  when  the  dyspnoea  is  ui  ^ M 1)V  mliep 

though  its  performance  in  very  young  childien  is  ofte  . : 

difficulty,  from  the  shortness  of  the  neck  and  the  small  size  o 1 
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Asphyxia  or,  as  it  is  ...ore  correctly  termed,  Apncca,  »'!«  •-  rari0,,s 
causes.  The  following  classification  no,  V • • ^ 

tr^ure  on  the  - - 
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venting  expansion  of  the  chest ; pressure  on  the  throat ; smotheiing  ; injmy 
of  the  spinal  corcl  causing  paralysis  ot  the  respiratory  muscles  ; penetiating 
wound  of  the  chest,  admitting  air  ; or  (2)  internal , as  in  obstruction  of  the 
fauces  or  larynx  by  foreign  bodies,  or  in  constriction  ol  these  parts  from  the 
application  of  irritating  fluids.  B.  From  Disease;  as  in  pressure  on  the  trachea 
by  an  aneurism  or  other  tumour ; ccdema  of  the  glottis  ; obstruction  of  the 
air-passage  by  tumour  ; accumulated  mucus,  &c. 

2.  Drowning. 

3.  Absence  of  Oxygen, — nitrogen,  hydrogen,  or  some  other  harmless  gas 
being  inhaled. 

4.  Accumulation  of  Carbonic  Acid  Gas  in  the  Blood. 

5.  Inhalation  of  Toxic  Gas  or  Vapour. 

Several  of  the  conditions  above  enumerated  as  producing  apnoea  have  been 
already  described  in  the  preceding  pages  ; and  others  will  be  considered  when 
we  speak  of  diseases  of  and  operations  on  the  Air-passage.  In  this  place  we 
will  speak  of  the  Surgical  management  of  cases  in  which  respiration  has  been 
suspended  by  Drowning,  Hanging,  and  the  respiration  of  Noxious  Gases. 

The  General  subject  of  Suspended  Animation  from  these  various  causes 
cannot  be  discussed  here,  but  we  must  briefly  consider  some  points  of  practical 
importance  in  its  treatment. 

In  cases  of  Drowning,  life  is  often  recoverable,  although  the  sufferer  may 
have  been  in  the  water  for  a considerable  time  ; for,  though  immersed,  he  may 
very  probably  not  have  been  submersed  during  the  whole  time.  The  period 
after  which  life  ceases  to  be  recoverable  in  cases  of  submersion  cannot  be  very 
accurately  estimated.  The  officers  of  the  Royal  Humane  Society,  who  have 
great  experience,  state  that  most  generally  persons  are  not  recoverable  who 
have  been  more  than  four  or  five  minutes  under  water.  I11  these  cases, 
however,  although  submersion  may  not  continue  for  a longer  period  than  this, 
the  process  of  asphyxia  does ; for  it  does  not  cease  011  the  withdrawal  of 
the  body  from  the  water,  but  continues  until  the  blood  in  the  pulmonary 
vessels  is  aerated,  either  by  the  spontaneous  or  artificial  inflation  of  the  lungs. 
As  several  minutes  are  most  commonly  consumed  in  withdrawing  the  body 
from  the  water  and  conveying  it  to  land,  during  which  time  no  means  can  be 
taken  to  introduce  air  into  the  lungs,  we  must  regard  the  asphyxia  as  continuing 
during  the  whole  of  the  period  that  intervenes  between  the  last  inspiration 
before  complete  submersion,  and  the  first  inspiration,  whether  artificial  or 
spontaneous,  after  the  removal  of  the  body  from  the  water.  The  latest  time 
at  which  life  can  be  recalled,  during  this  period,  is  the  measure  of  the  duration 
of  life  in  asphyxia.  If,  during  this  period,  the  action  of  the  heart  should  cease 
entirely,  I believe,  with  Brodie,  that  the  circulation  can  never  be  restored. 
But  although  we  may  put  out  of  consideration  those  marvellous  cases  of 
restoration  of  life  that  are  recorded  by  the  older  writers,  and  which  are 
evidently  unworthy  of  credence,  are  we  to  reject,  as  exaggerated  and 
apocryphal,,  cases  such  as  that  by  Smethurst,  in  which  recovery  took  place 
a tei  ten  minutes’  submersion  ; that  by  Douglas  of  Havre,  in  which  the  patient 
was  not  only  submersed,  but  had  actually  sunk  into,  and  was  fixed  in  the  mud 
at  the  bottom  of  the  harbour  for  from  twelve  to  fourteen  minutes  ; or  that  by 

cevs,  in  which  the  submersion,  on  the  testimony  of  the  most  credible 
witnesses,  exceeded  half  an  hour  ? I think  that  it  would  be  unphilosophical 
ui  t ie  extreme  to  deny  the  facts  clearly  stated  by  these  gentlemen  ; the  more 
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so  that  in  these,  as  in  many  other  instances  of  apparent  death  from  drownin 
life  appears  to  have  been  prolonged  by  the  patient  falling  into  a state  of  syncope 
at  the  moment  of  immersion.  We  must  therefore  not  despair  of  recovery,  but 
should  employ  means  of  resuscitation,  even  though  the  body  have  been  actually 
under  water  a considerable  time. 

There  are  oertain  minor  means  often  employed  in  the  case  of  persons  who 
have  been  immersed  in  water,  and  are  apparently  drowned,  which  appear  to  be 
well  adapted  for  the  treatment  of  the  less  severe  forms  of  asphyxia,  or  rather 
cases  of  syncope  from  fright  and  immersion  in  cold  water.  These  consist,  after 
the  nose  and  mouth  have  been  cleared  of  any  collections  of  mucus,  in  the  ap- 
plication of  heat  by  means  of  a bath  at  about  the  temperature  of  100°  Fahr.. 
until  the  natural  warmth  is  restored  ; in  the  employment  of  brisk  friction ; and 
in  passing  of  ammonia  to  and  fro  under  the  nostrils.  It  is  evident  that  these 
measures  can  have  no  direct  influence  upon  the  heart  and  lungs,  but  can  only 
act  as  general  stimuli  to  the  system,  equalizing  the  circulation  if  it  be  still 
going  on  ; and,  by  determining  the  flow  of  blood  to  the  surface,  tending  to- 
remove  those  congestions  that  are  not  so  much  the  consequences  of  the 
asphyxia,  as  of  the  sojourn  of  the  body  for  several  minutes  in  cold  water  ; they 
would  therefore  be  of  especial  service  during  the  colder  seasons  of  the  year.  A 
hot  bath  may  also,  by  the  shock  it  gives,  excite  the  reflex  respiratory  move- 
ments. With  the  view  of  doing  this  with  a greater  degree  of  certainty,  cold 
water  should  be  sprinkled  or  dashed  upon  the  face  at  the  time  when  the  body 
is  immersed  in  the  hot  bath,  as  in  this  way  a most  powerful  exciting  influence- 
can  be  communicated  to  the  respiratory  muscles,  and  the  first  object  of  treat- 
ment in  all  cases  of  asphyxia — the  re-establishment  of  respiration — would  more 
rapidly  and  effectually  be  accomplished  ; deep  gaspings  ensuing,  by  which  the 
air  would  be  sucked  into  the  remote  ramifications  of  the  air-cells,  aerating  the 
blood  that  had  accumulated  iu  the  pulmonary  vessels,  and  enabling  it  to  find 
its  way  to  the  left  cavities  of  the  heart,  and  thus  to  excite  that  organ  to 
increased  activity.  These  means,  then,  are  useful  in  those  cases  of  asphyxia  in 
which  the  sufferer  has  been  but  a short  time  submersed,  and  in  which  the 
heart  is  still  acting,  and  the  respiratory  movements  have  either  begun  of  their 
own  accord  on  the  patient  being  removed  from  the  water,  or  in  which  they  are 
capable  of  being  excited  by  the  shock  of  a hot  bath,  aided  by  the  dashing  of 
cold  water  in  the  face.  At  the  same  time  the  lungs  may  be  filled  with  pure 
air,  by  compressing  the  chest  and  abdomen,  so  as  to  expel  the  vitiated  air,  and 
then  allowing  them  to  recover  their  usual  dimensions  by  the  natural  resiliency 
of  their  parietes.  A small  quantity  of  air  will,  in  this  way,  be  sucked  in  each 
time  the  chest  is  allowed  to  expand,  and  thus  the  re-establishment  of  the 
natural  process  of  respiration  may  be  much  hastened.  This  simple  mode  of 
restoring  the  vital  actions  should  never  be  omitted,  as  it  is  not  attended  with 
the  least  danger,  and  docs  not  in  any  way  interfere  with  the  other  measures 
employed.  Marshall  Hall  has  recommended  that  the  patient  l>c  turned  prone, 
so  that  the  tongue  may  hang  forwards,  and  the  larynx  thus  be  opened ; and 
that  respiration  be  then  set  up  by  gentle  pressure  along  the  back,  and  >' 
turning  the  patient  on  his  side  at  regular  intervals.  If,  by  these  means,  ne 
succeed  in  restoring  the  proper  action  of  the  respiratory  movements,  it 
be  necessary  merely  to  pay  attention  to  the  after-treatment.  Should  we.  how- 
ever, fail  in  restoring  respiration,  we  should  have  recourse  to  other  and  more 
active  measures. 
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In  the  more  severe  cases  of  asphyxia,  warmth  should  be  applied  by  means  of 
a hot-air  bath,  by  which  the  natural  temperature  of  the  body  may  be  re-estab- 
lished. The  most  direct  and  efficient  means,  however,  that  we  possess  for 
the  re-establishment  of  the  circulation  in  these  cases  is  certainly  Artificial 
Respiration.  In  this  way  aloue  can  the  pulmonary  artery  and  the  capillaries 
of  the  lungs  be  unloaded  of  the  blood  that  has  stagnated  in  them,  and  the 
left  side  and  substance  of  the  heart  will  be  directly  and  rapidly  supplied  with 
red  blood.  The  whole  value  of  artificial  respiration  depends,  however,  upon, 
the  way  in  which  it  is  employed.  Inflation  is  not  very  effectual  from  the 
mouth  of  an  assistant  into  the  nostrils  or  mouth  of  the  sufferer,  as  air  once 
respired  is  not  well  fitted  for  the  resuscitation  of  the  few  sparks  of  life  that  may 
be  left,  but  it  is  in  many  instances  the  readiest  and  indeed  the  only  mode  by 
which  respiration  can  be  set  up,  especially  if  water  or  other  fluids  have  found 
their  way  into  the  mouth. 

The  bellows,  if  properly  constructed  for  artificial  inflation,  so  that  the 


Fig.  S41. — Silvester’s  Method — Inspiration. 


quantity  of  air  injected  may  be  measured,  are  no  doubt  very  useful ; and  if 
furnished  with  Leroy’s  trachea-pipes,  or,  what  is  better,  with  nostril  tubes,  may 
be  safely  employed.  About  fifteen  cubic  inches  of  air  may  be  introduced  at 
each  stroke  of  the  bellows,  and  these  should  be  worked  ten  or  a dozen  times  in 
a minute.  The  lungs  should  be  emptied  by  compression  of  the  chest  before 
cgmning  to  inflate,  and,  after  each  inflation,  by  compressing  the  chest  and 
abdomen  ; but  care  must  also  be  taken  not  to  employ  much  force,  lest  the 
an  cells  be  ruptured.  Richardson  has  devised  a pocket-bellows  for  artificial 
respiration,  consisting  of  two  elastic  hand-bellows  with  a single  tube  for  intro- 
duction. into  the  nostril.  A safe,  and  at  the  same  time  a very  efficient  mode  of 
in  toe  ncing  pure  air  into  the  lungs,  is,  by  the  clastic  expansion  of  the  walls 
° ic  c iest.  1 his  may  be  effected  by  alternately  compressing  the  chest  and 
ai  omen  vith  the  hand,  and  then  removing  the  pressure  so  as  to  allow  the 
orax  to  expand  by  the  natural  resiliency  of  its  parietes,  and  thus,  each 
me  1 expands,  to  allow  a certain  quantity  of  air  to  be  sucked  into  the 
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bronchi.  A much  more  efficient  method,  however,  is  that  recommended  by 
Silvester,  and  adopted  by  tire  Royal  Humane  Society.  It  is  carried  out  in  the 
following  way.  The  patient  is  laid  on  a flat  surface  on  his  back,  with  the 
head  and  shoulders  slightly  raised  on  a pillow.  The  tongue  should  be  drawn 
and  held  forwards.  The  arms  are  then  to  be  grasped  just  above  the  elbows, 
and  to  be  drawn  gently  and  steadily  upwards  above  the  head  and  pulled  upon 
slightly,  so  as  to  drag  on  the  great  pectoral  muscles  (Fig.  34-1).  In  this  position 
they  are  kept  for  two  seconds  ; they  are  then  to  be  brought  downwards,  and 
to  be  pressed  for  two  seconds  firmly  against  the  sides  of  the  chest  (Fig.  342); 
at  the  same  tune  an  assistant  may  compress  the  lower  ribs  and  push  up  the 
liver  and  diaphragm.  These  movements  are  to  be  repeated  deliberately  about 
fifteen  times  in  the  minute,  until  natural  efforts  at  respiration  arc  induced, 
when  they  are  to  be  discontinued,  and  the  ordinary  means  to  promote  circula- 
tion and  warmth  employed.  The  quantity  of  air  introduced  need  not  be  large  ; 


for,  by  the  law  of  the  diffusion  of  gases,  if  oxygen  be  introduced  only  into  the 
larger  divisions  of  the  bronchi,  it  will  rapidly  find  its  way  into  the  ultimate 
ramifications  of  these  tubes.  This  last  means  of  inflation  has  the  additional 
advantage  of  resembling  closely  the  natural  process  of  respiration,  which  is  one 
of  expansion  from  without  inwards,  and  not,  as  when  the  mouth  or  bellows  are 
used,  of  pressure  from  within  outwards.  In  one  case  the  lungs  are,  as  it  were, 
drawn  outwards,  the  air  merely  rushing  in  to  fill  up  the  vacuum  that  would 
otherwise  be  produced  within  the  thorax  by  the  expansion  of  its  parietes ; in 
the  other  they  are  forcibly  pressed  up  from  within,  and  hence  there  is  a danger 
of  rupture  of  the  air-cells.  Care  must  be  taken  not  to  use  too  much  violence 
in  compressing  the  chest.  I have  known  a case  in  which  the  sternum  and 
several  ribs  were  broken  in  an  old  man  during  the  employment  of  this  method. 
In  case  a battery  be  at  hand,  Faradization  of  the  phrenic  nerve  forms  a 
valuable  adjunct  to  the  method  of  artificial  respiration.  It  is  thus  carried 
out.  It  must  first  be  ascertained  that  the  current  is  of  sufficient  strength  to 
cause  vigorous  contraction  of  the  muscles  of  the  ball  of  the  Surgeon’s  thumb. 
The  person  in  charge  of  the  battery  should  stand  on  the  right  side  of  the 
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patient  and  press  one  rheophore  well  down  on  the  phrenic  nerve  at  the  outer 
border  of  the  sterno-mastoid,  where  the  nerve  lies  on  the  scalenus  anticus,  and, 
while  the  person  in  charge  of  the  Sylvester  method  of  artificial  respiration 
raises  the  arms  he  should  press  the  other  rheophore  on  tire  right  srde  of  the 
thorax  irr  the  sixth  intercostal  space  ; when  the  arms  are  depressed  he  should 
remove  the  rheophore.  If  it  is  successfully  carried  out  a distinct  rush  of  air 
will  he  heard  to  enter  the  mouth  as  the  rheophore  is  applied  to  the  side. 

Inflation  of  the  Lungs  with  Oxygen  Gas  is  likely  to  be  of  great  service 
in  extreme  cases  of  asphyxia.  I have  found  by  experiment  that  the  contrac- 
tions of  the  heart  can  be  excited  by  inflating  the  lungs  with  this  gas,  when 
j the  introduction  of  atmospheric  air  fails  in  doing  so  ; and  there  are  cases  on 
record  in  which  resuscitation  was  effected  by  inflating  the  lungs  with  oxygen, 
1 Avhen  in  all  probability  it  could  not  have  been  effected  by  any  other  means. 
In  my  Essay  on  “ Asphyxia  ” will  be  found  a case  of  resuscitation,  in  which 
oxygen  was  successfully  administered  by  Weeks  after  the  asphyxia  had  continued 
three-quarters  of  an  hour. 

Whatever  means  of  resuscitation  are  adopted,  they  should  be  continued  for 
at  least  three  or  four  hours,  even  though  no  signs  of  life  show  themselves ; and 
1 after  ordinary  respiration  has  been  re-established,  the  patient  should  be  kept 
: quiet  in  bed  for  some  hours.  The  danger  of  the  supervention  of  Secondary 
Asphyxia  after  recovery  has  apparently  taken  place  is  much  increased,  and 
indeed  is  usually  brought  about,  by  some  effort  on  the  part  of  the  patient  that 
tends  to  embarrass  the  partially  restored  action  of  the  heart  and  lungs.  The 
patient,  being  to  all  appearance  resuscitated,  is  allowed  to  get  up  and  walk 
home,  when  the  symptoms  of  asphyxia  speedily  return.  Should  symptoms  of 
secondary  asphyxia,  such  as  stupor,  laborious  respiration,  dilatation  of  the 
pupils,  and  convulsions,  manifest  themselves,  artificial  respiration  should  be 
immediately  set  up,  and  be  maintained  until  the  action  of  the  heart  has  been 
fully  restored. 

Asphyxia  from  the  Respiration  of  Noxious  Gases,  such  as  carbonic  acid, 
is  best  treated  by  exposing  the  surface  of  the  body  to  cold  air,  by  dashing- 
cold  water  upon  the  face,  and  by  setting  up  artificial  respiration  without 
delay,  if  the  impression  of  cold  upon  the  surface  do  not  excite  these  actions. 
There  is  a peculiar  variety  of  this  kind  of  asphyxia,  which  is  occasionally 
met  with  among  infants,  the  true  nature  of  which  was  pointed  out  to  me  by 
Wakley,  who,  as  coroner,  had  abundant  opportunities  of  witnessing  it,  as  it  is 
not  an  uncommon  cause  of  accidental  death  amongst  the  children  of  the  poor. 
It  is  that  condition  in  which  a child  is  said  to  have  been  overlaid ; the  child, 
sleeping  with  its  mother  or  nurse,  being  found  in  the  morning  suffocated  in  the 
bed.  On  examination  no  marks  of  pressure  will  be  found  ; but  the  right 
cavities  of  the  heart  and  lungs  are  gorged  with  blood,  and  the  surface  is 
livid,  clearly  indicating  death  by  asphyxia.  That  this  accident  is  not  the  re- 
sult of  the  mother  lying  upon  her  child,  is  not  only  evident  from  the  post  mortem 
appearances,  but  was  clearly  proved  by  a melancholy  case  to  which  I was  called 
several  years  ago,  in  which  a mother,  on  waking  in  the  morning,  found  her  twin 
in  ants  lying  dead,  one  on  each  side  of  her.  Here  it  was  evident,  from  the 
position  of  the  bodies,  that  she  could  not  have  overlayed  both.  The  true  cause 
° cat  i is  partly  the  inhalation  of,  and  slow  suffocation  by,  the  vitiated  air 
mm  accumulates  under  the  bed-clothes  that  have  been  drawn,  for  the  sake  of 
sarm  i,  O'.er  the  child’s  head,  and  partly  the  diminished  supply  of  oxygen. 
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In  such  cases  resuscitation  by  artificial  respiration  should  always  be  attempt,,! 
if  any  signs  of  life  be  left.  J x attempted 

Asphyxia  from  the  respiration  of  Carbonic  oxide  is  more  frequent  than 
^irgeons  are  apt  to  imagine  As  has  been  already  stated  in  the  Jhapter  on 
limns,  death  often  takes  place  m cases  where  buildings  are  on  fire  from 
poisoning  by  the  respiration  of  carbonic  oxide.  According  to  Leblanc  it  is  . 
this  gas  that  is  the  poisonous  agent  given  off  in  the  fumes  of  charcoal.’  The 
effect  of  the  respiration  of  carbonic  oxide  gas  is  to  deprive  the  red  corpuscles 
of  their  power  to  carry  oxygen,  and  death  takes  place  rather  from  the  want  of 
oxygen  than  from  the  poisonous  action  of  carbonic  oxide  itself. 

. . mlialation  of  oxygen  is  of  service  in  such  cases  ; but  it  must  be  borne 

in  mind  that  death  is  generally  very  rapid. 

In  cases  of  Hanging,  death  seldom  results  from  pure  asphyxia,  but  is 
usually  the  consequence,  to  a certain  degree  at  least,  of  apoplexy,  and  possibly 
ot  simultaneous  injury  of  the  spinal  cord.  In  these  cases,  bleeding  from  the 
jugular  vein  may  be  conjoined  with  artificial  respiration. 

If  there  should  be  a difficulty  in  setting  up  artificial  respiration  throuo-h  the 
mouth  or  nose,  as  is  more  especially  likely  to  happen  when  the  patient  has 
been  suffocated  by  breathing  noxious  gases,  or  in  cases  of  hanging,  tracheotomy 
or  laryngotomy  should  at  once  be  performed,  and  the  lungs  inflated  through  the 
opening  thus  made  in  the  neck. 


INJURIES  OP  THE  PHARYNX  AND  OESOPHAGUS. 

Wounds  of  the  (Esophagus  are  met  with  chiefly  in  cases  of  cut-throat,  in 
v hich,  as  has  been  already  stated  in  treating  of  this  injury,  they  occasion  much 
difficulty  by  interfering  with  deglutition. 

Foreign  Bodies  not  uncommonly  become  impacted  in  the  pharynx  and 
oesophagus,  and  may  produce  great  inconvenience  by  their  size  or  shape.  If 
large,  as  a lump  of  meat,  the  substance  may  lodge  in  the  lower  part  of  the 
pharynx  and  compress  or  occlude  the  orifice  of  the  glottis,  and  at  once 
suffocate  the  patient.  If  of  smaller  size,  as  a gold  plate  with  false  teeth  or  a 
coin,  it  may  lodge  at  the  lower  end  of  the  pharynx  where  it  is  narrowed  by 
the  projection  of  the  larynx  backwards.  It  must  be  remembered  that  any  flat 
body,  such  as  a coin,  if  it  lodge  in  this  situation,  will  almost  invariably  lie  with 
its  surfaces  looking  backwards  and  forwards.  If  the  foreign  body  be  arrested 
beyond  this  point,  it  will  usually  be  near  the  termination  of  the  oesophagus. 
When  it  is  small  or  pointed,  as  a fish-bone,  pin,  or  bristle,  it  may  become 
entangled  in  the  folds  of  mucous  membrane  that  stretch  from  the  root  of  the 
tongue  to  the  epiglottis,  or  that  lie  along  the  sides  of  the  pharynx.  In  some 
cases  it  may  even  perforate  these,  penetrating  the  substance  of  the  larynx,  and 
thus  producing  intense  local  irritation,  cough,  dyspnoea,  and  suffocation. 
The  foreign  body,  by  transfixing  the  coats  of  the  oesophagus,  may  seriously 
injure  some  neighbouring  parts  of  importance.  Thus,  in  a curious  case 
admitted  into  the  University  College  Hospital,  a juggler,  in  attempting  to 
swallow  a blunted  sword,  by  pushing  it  down  his  throat,  perforated  the 
oesophagus  and  wounded  the  pericardium  ; death  consequently  resulted  in  the 
course  of  a few  days. 

The  Symptoms  occasioned  by  the  impaction  of  a foreign  body  in  the  food- 
passages  are  sufficiently  evident.  The  sensations  of  the  patient,  who  usually 
complains  of  uneasiness  about  the  top  of  the  sternum,  difficulty  in  swallowing 
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solids,  and  perhaps  an  urgent  sense  of  suffocation,  lead  to  the  detection  of  the 
accident.  Should  any  doubt  exist,  the  Surgeon  may,  by  introducing  Ins  fmgei, 
explore  nearly  the  whole  of  the  pharynx,  and  should  examine  the  oesophagus. 

by  the  cautious  introduction  of  a well-oiled  probang. 

If  the  impaction  be  allowed  to  continue  unrelieved,  not  only  may  deglutition 
and  respiration  be  seriously  interfered  with,  but  ulceration  of  the  oesophagus 
will  take  place,  and  abscess  form  either  behind  it  or  between  it  and  the  trachea  •, 
or  fatal  luemorrhage  may  ensue  by  perforation  or  ulceration  of  neighbouring 

blood-vessels.  . 

The  Treatment  must  depend  upon  the  nature  of  the  foreign  body  ana  its. 
situation.  Should  it  be  large,  blocking  up  the  pharynx  so  as  to  render  respira- 
tion impracticable,  it  may  be  hooked  out  by  the  Surgeon’s  fingers.  Should 
asphyxia  have  been  induced,  it  may  be  necessary  to  perform  tracheotomy  or 
laryngotomy  at  once,  and  to  keep  up  artificial  respiration  until  respiration  is- 
fully  re-established  when  the  foreign  body  can  be  removed.  If  it  be  small  or 
pointed,  as  a fish-bone  or  pin,  for  instance,  though  it  have  lodged  high  up,, 
the  Surgeon  will  usually  experience  great  difficulty  in  its  removal,  as  it  becomes, 
entangled  between  and  is  covered  in  by  the  folds  of  the  mucous  membrane, 
where  from  its  small  size  it  may  escape  detection.  In  these  cases  an  expand- 
ing probang  will  be  found  useful.  After  the  foreign  body  has  been  remov  edr 
the  patient  will  experience  for  some  time  a pricking  sensation,  as  if  it  were 
still  fixed.  If  the  impacted  body  have  passed  low  down  into  the  oesophagus, 
the  Surgeon  must  deal  with  it  according  to  its  nature.  A coin  can  usually  be 
caught  by  the  instrument  known  as  a “ coin-catcher,”  and  removed  without 
difficulty.  If  the  body  be  smooth  and  soft,  as  a piece  of  meat  for  instance,  it 
may  be  pushed  down  into  the  stomach  by  the  gentle  pressure  of  the  probang. 
If,  however,  it  be  rough,  hard,  or  sharp-pointed,  as  a piece  of  earthenware,  or 
bone,  or  a metallic  plate,  with  false  teeth  attached,  such  a procedure  would 
certainly  cause  perforation  of  the  oesophagus,  and  serious  mischief  to  the  parts- 
around  ; in  these  circumstances,  therefore,  an  attempt  at  extraction  should  be 
made  by  means  of  long  slightly-curved  forceps,  constructed  for  the  purpose. 

The  foreign  body  occasionally  becomes  so  firmly  impacted  in  the  pharynx 
or  oesophagus,  that  the  employment  of  any  degree  of  force  for  extracting  it 
would  be  attended  with  danger  of  perforating  the  oesophagus  or  transfixing  the 
large  vessels  of  the  neck  ; in  these  circumstances  it  may  become  necessary 
to  open  the  tube  and  thus  remove  it.  The  operation  of  Pharyngotomy  or 
(Esophagotomy  is  seldom  called  for  ; if  required,  it  may  be  performed  by 
making  an  incision  about  four  inches  in  length  along  the  anterior  border  of  the 
left  sterno-mastoid  muscle,  the  oesophagus  naturally  curving  somewhat  towards 
the  left  side.  The  dissection  must  then  be  carried  with  great  caution  between 
the  carotid  sheath  and  the  larynx  and  trachea  in  a direction  backwards,  the 
omo-hyoid  muscle  having  been  divided  in  order  to  afford  room.  Care  must  be 
taken  in  this  deep  dissection  not  to  wound  cither  of  the  thyroid  arteries,  more 
especially  the  inferior  one,  which  will  be  endangered  by  carrying  the  incisions- 
too  low.  When  the  pharynx  or  the  oesophagus  has  been  reached,  a sound  or 
catheter  should  be  passed  through  the  mouth  into  this  cavity,  and  pushed 
forwards  so  that  its  point  may  cause  the  walls  to  project,  and  thus  serve  as  a 
guide  to  the  Surgeon.  This  must  then  be  cut  upon,  and  the  aperture  thus- 
made  in  the  gullet  enlarged,  by  means  of  a probe-pointed  bistoury,  to  a suffi- 
cient size  to  allow  the  removal  of  the  extraneous  substance. 
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Hard  and  perfectly  indigestible  foreign  bodies,  such  as  artificial  teeth,  arc 
sometimes  accidentally  swallowed  during  sleep  or  an  epileptic  fit,  and,  passing 
through  the  pharynx  and  oesophagus,  drop  into  the  stomach. ’In  these  circum- 
stances, there  are  two  courses  open  to  the  Surgeon  ; either  to  endeavour  to 
•extract5 the  foreign  substance,  or  to  leave  it,  and  allow  it  to  pass,  if  possible, 
per  cuvum.  I think  that  the  line  of  practice  to  be  followed  should  depend  on 
whether  the  foreign  body  produce  irritation  in  the  stomach  or  not.  If  it 
Irritate,  giving  rise  to  continued  efforts  at  vomiting,  it  should,  if  possible,  be 
extracted.  In  order  to  do  this,  an  ivory-balled  probang  should  first  be  passed 
■in  to  ascertain  the  situation  of  the  foreign  body.  After  this  has  been  heard 
and  felt,  we  may  adopt  the  plan  successfully  employed  by  Little— who  removed 
a hooked  plate  containing  five  artificial  teeth  from  the  stomach  of  a woman— 
of  introducing  a “coin-catcher”  so  as  to  search  for,  secure,  and  then  extract  it.  3 

In  doing  this,  there  is  of  course  a great  probability  that  the  mass  will  be  drawn 
up  sideways  ; and  that  it  may,  if  broad,  hitch  in  the  pharynx,  whence  it  must 
be  detached  as  well  as  the  Surgeon  can  manage  by  a judicious  combination  of 
force  and  skill.  Should  the  foreign  body  be  small,  as  a coin,  or  even  angular 
and  sharp-pointed,  as  a plate  with  artificial  teeth,  and  should  it  not  initate 
the  stomach,  it  had  better  be  left  to  pass  through  the  intestines.  When  it  is 
thus  left,  the  patient  should  take  neither  purgatives  nor  opiates.  Both  are 
injurious  : the  purgatives  by  increasing  the  irritation  of  the  bowels  and 
the  chance  of  their  being  wounded  by  sharp  and  projecting  points  from 
the  plate  ; the  opiates  by  arresting  its  progress.  The  better  plan  is  to  keep 
the  patient  in  bed,  perfectly  quiet,  and  to  give  him  an  abundance  of  pultaceous 
food.  By  adopting  this  plan  I have  succeeded  in  getting  a gold  plate,  with 
three  molar  teeth  and  a sharp  curved  clasping  hook  at  each  end,  to  pass 
without  the  slightest  difficulty  or  pain  four  days  after  it  was  swallowed  by 
n gentleman  about  25  years  of  age.  No  attempt  need  ever  be  made  to 
■extract  small  coins  from  the  stomach,  as  they  will  always  easily  pass  through 

•the  intestinal  canal.  . 

If  the  body  be  of  such  a nature  that  it  is  impossible  to  remove  it  through 
fhe  oesophagus,  and  it  is  equally  unlikely  that  it  can  pass  safely  through  the 
intestines,  the  operation  of  gastrostomy  must  be  performed.  ^ This  is  seldom 
required  except  in  the  case  of  the  swallowing  of  a fork  or  knife,  or  some  such 
instrument,  either  intentionally  by  a lunatic,  or  accidentally  during  drunken- 
ness, or  while  performing  a trick.  The  foreign  body  when  of  this  size  can 
usually  be  felt  without  difficulty  through  the  abdominal  wall.  The  operation 
of  gastrostomy  for  the  removal  of  foreign  bodies  has  been  singularly  success tu  . 
•Durham  states  that  of  ten  recorded  cases  only  one  died,  and  in  that  one 
msophagotomy  had  been  previously  performed.  The  operation  will  be  described 
iin '.the  chapter  on  stricture  of  the  oesophagus. 


CONTUSION  OF  THE  ' LUNG. 


829 


CHAPTER  XXVII L 

INJURIES  OF  THE  CHEST. 

Wounds  of  the  Chest-Walls  are  not  of  such  frequent  occurrence  now 
as  formerly  in  the  days  of  duelling.  The  soft  tissues  may,  however,  be  con- 
tused, torn,  or  cut.  The  thoracic  muscles,  especially  the  pectorals,  are  some- 
times ruptured  by  force  applied  to  the  arms  when  abducted  or  raised  above 
the  head.  The  great  pectoral  muscle  has  been  torn  in  a boy  who  attempted 
to  drop  from  hand  to  hand  three  rungs  of  a ladder  at  a time.  Extravasation 
of  blood,  and  even  inflammation  and  suppuration,  may  result  from  such 
injury.  Subpectoral  abscess  may  occur  from  injury  of  the  pectoral  muscles, 
or  of  the  areolar  tissue  beneath  them,  or  it  may  form  without  any  apparent 
cause.  The  pus  most  be  evacuated  early.  This  may  be  done  by  making  an 
incision  through  the  skin  and  then  tearing  through  the  fibres  of  the  muscles, 
after  the  manner  recommended  by  Mr.  Hilton  for  the  emptying  of  sub-mus- 
cular or  deep-seated  abscesses. 

Wounds  of  the  chest  derive  their  principal  interest  and  importance  from 
the  accompanying  injury  of  the  lungs,  heart,  or  larger  blood-vessels.  When 
the  soft  parietes  alone  are  wounded,  the  injury  differs  in  nothing  from  similar- 
lesions  in  other  parts  of  the  body  ; except  that  it  is  usually  slower  in  healing, 
in  consequence  of  the  want  of  rest  caused  by  the  movements  of  respiration. 
This  is  especially  the  case  when  the  muscular  parietes  are  furrowed  by  bullets. 
If  the  Surgeon  be  in  doubt  whether  the  cavity  of  the  chest  have  been  pene- 
trated or  not,  he  may  endeavour  to  ascertain  this  point  by  careful  examination 
with  the  finger,  but  he  should  never  introduce  a probe  ; it  is  better  for  him 
to  wait  and  to  he  guided  in  his  opinion  by  the  symptoms  that  manifest  them- 
selves, rather  than,  by  probing  the  wound,  to  run  the  risk  of  converting  it  into 
what  he  dreads — a penetrating  wound  of  the  chest. 

INJURIES  OF  THE  LUNG. 

Contusion  of  the  Lung  without  injury  to  the  pleura  covering  it  may  happen 
from  severe  blows  on  the  chest,  as  from  falls  from  horseback  or  kicks  on  the 
side.  It  may  be  complicated  with  fracture  of  one  or  more  ribs  ; but  this  is 
not  necessarily  a concomitant  of  the  injury.  The  symptoms  are  as  follows. 
After  the  receipt  of  the  blow,  the  patient  is  seized  with  difficulty  in  breathing, 
which  is  apt  to  become  paroxysmal,  so  as  to  resemble  asthma.  There  is 
expectoration,  at  first  of  mucus  untinged  with  blood.  On  listening  to  the 
chest,  coarse  crepitation,  with  some  dulness  on  percussion,  will  be  found  over 
the  injured  part  of  the  lung.  After  some  days,  the  patient  coughs  up  a small 
quantity  of  dark,  coagulated,  viscid  blood  ; and  the  sputa  may  be  tinged  for 
some  time  afterwards.  The  dyspnoea  and  cough  become  much  relieved,  and 
recovery  gradually  takes  place. 

It  is  probable  that  in  these  cases  the  lung  is  ecchvmoscd  at  the  time  of  the 
m.jmy,  and  that  the  blood  extravasated  in  its  tissue  gradually  breaks  down. 
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being  then  discharged  by  coughing  in  the  viscous,  semi-coagulated  state  above 
■described — very  different  from  the  florid  frothy  sputum  of  recent  lung- 
wound. 

Rupture  of  the  Lung,  that  is  to  say,  a contused  wound  with  laceration 
<of  the  visceral  pleura,  has  occasionally  been  observed  as  the  result  of  violent 
.compression  in  some  cases  without  fracture  of  the  ribs.  Thus,  a young  woman 
was  brought  into  University  College  Hospital  a few  years  ago,  who  had  thrown 
herself  from  a first-floor  window,  and  had  fallen  with  her  chest  against  an  iron 
fear.  She  died  soon  after  admission,  and  it  was  found  that  death  had  resulted 
from  haemorrhage  from  a laceration  of  the  root  of  the  right  lung.  The  chest 
walls  were  extremely  elastic,  and  no  fracture  of  the  rib  had  taken  place.  The 
symptoms  are  identical  with  those  of  a wound  of  the  lung.  Rupture  of  the 
lung  is  a dangerous  accident,  but  not  necessarily  fatal. 

Wound  of  the  Lung  is  the  most  common,  and  one  of  the  most  serious 
complications  of  injuries  of  the  chest.  Wounds  of  the  lung  may  be  divided 
into  those  which  communicate  with  the  external  air  by  a wound  penetrating 
the  walls  of  the  thorax,  and  those  which  do  not.  In  an  organ  like  the  lung 
which  contains  air,  this  distinction  might  seem  of  but  little  importance  : but 
ns  has  already  been  pointed  out,  it  is  the  dust  of  the  air,  and  not  the  gases, 
which  gives  rise  to  decomposition  of  extravasated  blood  or  inflammatory 
■effusions.  The  well-knoAvn  experiment  of  Tyndall,  in  which  he  showed  that 
the  residual  air — that  is  to  say,  the  last  part  of  the  air  driven  out  from  the 
smaller  bronchial  tubes  and  the  air- vesicles  by  forced  expiration — contains 
no  dust,  proves  that  all  the  solid  particles  floating  in  the  atmosphere  are 
deposited  in  the  larger  tubes  ; and,  consequently,  unless  the  wound  be  of 
:sufficient  depth  to  open  these,  there  is  no  reason  to  fear  that  decomposition 
will  take  place  in  the  cavity  of  the  pleura,  even  though  a considerable  quantity 
of  air  may  escape  from  the  wound  of  the  lung.  Wounds  of  the  lung  vary  also 
greatly  in  severity — from  the  superficial  puncture  produced  by  the  pointed 
fragments  of  a broken  rib,  to  a deep  stab  by  a sword-thrust,  or  the  wound 
produced  by  a fragment  of  shell  or  a bullet.  The  general  constitutional  effects 
will  necessarily  vary  in  accordance  with  the  nature  and  extent  of  the  injury. 

The  pleura  may  be  opened  at  any  part,  and  it  is  important  to  remember  its 
anatomical  relations.  Its  upper  part  extends  into  the  root  of  the  neck  from 
one  to  two  inches  above  the  anterior  end  of  the  first  rib,  or,  according  to 
Pansch,  from  half  an  inch  to  one  and  a half  inches  above  the  clavicle.  Below 
the  limits  of  the  pleura  are  as  follows  ; behind  they  both  reach  to  the  twelfth 
rib,  and  sometimes  a little  below  it  ; in  the  axillary  line  the  right  pleura 
extends  to  the  lower  border  of  the  ninth  rib,  and  the  left  to  the  lower  edge  of 
tenth  ; in  front  the  right  pleura  reaches  to  the  junction  of  the  seventh  rib 
with  its  cartilage,  and  the  left  a little  lower.  Thus,  a stab  in  the  neck  one 
and  a-half  inch  above  the  clavicles  may  reach  it,  and  a shot  in  the  back  that 
shatters  the  twelfth  rib  will  wound  it  in  its  inferior  pouch,  where  it  is 
reflected  off  the  last  rib  on  to  the  diaphragm.  In  a penetrating  wound  of 
the  chest,  so  low  down  as  this,  the  diaphragm  comes  into  such  close  contact 
with  its  posterior  walls  that  it  could  scarcely  escape  injury.  The  abdominal 
cavity  would  thus  be  opened,  and  some  of  its  viscera  probably  injured.  As 
the  lung  docs  not  descend  below  the  tenth  rib,  it  could  be  wounded  only  as 
low  as  The  ninth  intercostal  space  in  the  back,  unless  the  tenth  rib  itself  were 
penetrated. 
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The  Symptoms  of  a wound  of  the  lung  are  usually  sufficiently  well  marked, 
though  they  necessarily  vary  with  the  extent  of  the  injury.  There  is,  in  the 
first  place,  the  immediate  shock  that  usually  accompanies  the  infliction  of  an 
injury  on  an  important  internal  organ,  in  severe  cases  amounting  to  extreme 
collapse.  The  patient  is  at  the  same  time  seized  with  considerable  difficulty 
of  breathing,  and  in  consequence  of  the  injury  to  the  parietes,  the  respiration 
is  as  a rule  chiefly  abdominal ; this  is  followed  by  much  tickling  and  irritating 
cough,  and  the  expectoration  of  frothy  bloody  mucus  ; or,  if  a large  vessel  is 
wounded,  great  quantities  of  pure  blood  may  be  brought  up.  On  auscultating 
the  chest  immediately  after  the  infliction  of  the  injury,  loud  coarse  rales  will 
be  heard,  caused  by  the  presence  of  blood  in  the  smaller  bronchial  tubes. 

Complications. — In  order  to  save  repetition  and  to  make  the  subject  more 
clear,  it  will  be  better  first  to  describe  the  complications  that  may  attend 
wounds  of  the  lung.  The  principal  dangers  attending  a wound  of  the  lung 
arise  from  bleeding,  both  external  and  internal,  the  occurrence  of  Htemo- 
thorax,  Pneumothorax,  Emphysema,  Pneumonia,  and  Empyema. 

1.  The  Haemorrhage  varies  with  the  part  of  the  lung  wounded,  and  the 
extent  of  the  wound.  If  the  large  vessels  near  the  root  are  implicated,  death 
occurs  almost  instantaneously  from  loss  of  blood  and  suffocation.  If  the 
surface  only  is  injured,  the  bleeding  may  be  very  slight.  When  it  is 
abundant  the  patient  spits  up  large  quantities  of  florid  frothy  blood,  a 
considerable  amount  of  which  may  be  swallowed  and  subsequently  vomited. 
If  it  do  not  prove  fatal,  this  bloody  expectoration  generally  ceases  in  a great 
measure  in  the  course  of  forty-eight  hours,  giving  way  to  sputa  of  a rusty 
character.  If  there  be  a free  external  wound,  there  may  also  be  copious 
bleeding  from  it;  but  not  unfrequently  the  blood  finds  its  way  into  the 
plemal  sac  rather  than  through  the  external  aperture  and  accumulates  in  it. 
If  there  is  no  external  wound,  such  blood  as  is  poured  out  from  the  surface  of 
the  lung  must  necessarily  find  its  way  into  the  pleura.  Death  may  arise 
either  from,  the  exhausting  effects  of  this  internal  and  concealed  hmmorrliao-e, 
or  from  suffocation  through  the  pressure  exercised  on  the  lungs  by  the  blood 
m the  pleura.  Although  bloody  expectoration,  to  some  extent  at  least,  is  an 
almost  necessary  and  invariable  accompaniment  of  a wounded  luno-  ’yet  I 
have  seen  a laceration  in  that  organ  three  inches  in  length,  occasioned  by  the 
projection  of  broken  ribs,  which  proved  fatal  on  the  seventh  day  from  hmmo- 
thorax  and  pleuritic  effusion,  unattended  by  any  expectoration  of  blood  or 

raobraHrtpTffltSnt°!’  ? the.lang'  The  W°°d  m these  cases  would 

piobably  be  infiltrated  mto  the  loose  tissue  of  the  lung  around  and  above  the 

wound,  where  it  would  coagulate  so  as  to  offer  a barrier  against  its  escape  into 

he  bronchi,  while  ,t  was  being  poured  out  where  least  insistence  was  Tffel'ed 

to  it— viz.,  at  the  point  of  injury  in  the  pleura.  The  symptoms  of  this 

ofte^i  ®*mot*°ra*’  are„ th08e  ^ generally  characterize  loss 

■tend  new  to  til  T*  1 °f  thc  8Urfacc’  weak  pulse,  and  a 
hi  t iLhiht  / !•'  ^creasing  dyspnoea.  The  more  special  signs  consist 

bulffintot  t ? \°?  U,UTr0d  Slde’  with’  in  extreme  cases,  some 
part  of  the  wot  tf1?0SS1  Spa°f’  a’ld  au  ecckymosed  condition  of  the  posterior 
r * £ J° n S1t  ?f  hS  chesL  If  thcre  is  an  open  wound  there  will 
important  J;<r  gUsheS„ of  blood  from  it  when  the  patient  coughs.  The  most 
blood  <rnvifnLS  f1C  UymS1CC  ^ l)hysicaI  examination  of  the  chest.  As  the 
b < es  owards  the  back  of  thc  chest,  between  the  posterior  wall  and 
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the  diaphragm,  there  will  be  gradually  increasing  dulness  on  percussion  in  this 
situation,  with  absence  of  respiratory  murmur  and  vocal  fremitus.  In  the 
upper  and  anterior  part  of  the  lung  air  continues  to  enter,  but  as  the  pressure 
increases  and  the  lung  becomes  more  completely  collapsed,  the  vesicular 
murmur  will  be  lost,  and  the  breath  sound  become  tubular  in  character. 

An  ecchymosis  of  the  loins  described  by  Valentin,  and  noticed  by  Larrey 
and  others,  occasioned  by  the  filtration  of  blood  through  the  wound  or  rent 
in  the  pleura  costalis  into  the  areolar  tissue  of  the  chest,  has  been  looked 
upon  by  some  Surgeons  as  pathognomonic  of  haemothorax ; its  importance, 
however,  is  secondary  to  that  of  the  auscultatory  signs,  as  in  many  cases  it 
has  not  been  met  with,  and  in  others  of  non-penetrating  wounds  of  the  chest 
it  has  occurred. 

2.  Emphysema,  or  the  infiltration  of  air  into  the  areolar  tissue  of  the 
body,  and  Pneumothorax,  or  the  accumulation  of  air  in  the  cavity  of  the 
pleura,  are  occasional  complications  of  a wounded  lung.  These  accidents 
occur  more  commonly  when  the  external  wound  is  small  and  oblique,  than 
when  it  is  large  and  direct,  and  often  happen  in  those  cases  in  which  the  lung 
is  punctured  by  a fractured  rib,  without  there  being  any  external  wound. 
Emphysema  and  pneumothorax  may  occur  together,  but  either  may  also  be 
met  with  separately.  The  mechanism  of  traumatic  emphysema  is  most 
commonly  as  follows.  The  two  layers  of  the  pleura,  costal  as  well  as  visceial. 
being  punctured  and  torn,  and  the  lung  wounded,  a quantity  of  air  is  sucked 
into 'the  pleural  sac  at  every  inspiration,  either  through  the  external  wound, 
or,  if  none  exist,  from  the''  hole  in  the  lung,  thus  giving  rise  to  pneumo- 
thorax. At  every  expiration,  the  air  that  thus  accumulates  in  the  pleural 
sac  being  compressed  by  the  descent  of  the  walls  of  the  chest,  is  pumped  into 
the  areolar  tissue  around  the  edges  of  the  wound  ; and  if  this  be  oblique  and 
valvular,  or  if  no  external  wound  exist,  the  air  being  unable  to  escape  wholly 
thromdi  it,  finds  its  way  at  each  succeeding  respiration  further  into  the  large 
areolar  planes,  first  about  the  trunk  and  neck,  and  eventually,,  perhaps,  into 
those  of  the  body  generally.  Under  no  circumstances  can  any  air  find  its  way 
back  into  the  bronchial  tubes,  for  although  a wound  in  the  lung  allows  air  to 
pass  readily  in  the  direction  of  the  pleura,  it  offers  a valve-like  resistance,  to 
any  passage  of  air  in  the  opposite  direction.  Though  this  is  the  way  111  vhich 
the  most  marked  cases  of  emphysema  occur,  it  may  be  occasioned  otherwise 
Thus,  for  instance,  I had  once  under  my  care  a woman  who  had  cxtcl]s,‘ 
emphysema  of  the  areolar  tissue  of  the  trunk  from  fractured  ribs,  but  ^thou 
any  pneumothorax,  the  lung  having  been  wounded  at  a spot  where  1 
attached  to  the  walls  of  the  chest  by  old  adhesions,  and  the  air  having  passed 
through  them  into  the  areolar  tissue  of  the  body,  without  first  entering 
cavity  of  the  pleura.  I have  seen  extensive  emphysema  occasioned  also  by J 
apex  of  the  lung  being  wounded  by  the  fragments  of  a comminu  e c a • 

Hilton  has  described  a form  of  traumatic  emphysema  that  arises  rom 

1 ture  of  an  air-cell  without  any  external  wound.  The  air  passes  along  the 
volt  of  the  lung  into  the  middle,  and  thence  into  the  superior  mediastinum, 
running  up  along  the  great  vessels  and  (esophagus,  it  enters  the  neck  between 
the  layers  of  cervical  fhscia  which  enter  the  thorax  in  front  of  the  geat  ve^el 
and  Ed  th.  (esophagus  (cspc.ive,,  From  ™ M 

clavian  vessels,  with  their  nerves,  derive  sheaths,  so  the  air 
these  structures  into  the  limbs  and  neck. 
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The  air  which  escapes  from  a wound  of  the  lung  is,  as  before  stated, 
thoroughly  filtered,  and  has  no  tendency  to  give  rise  to  putrefaction  of  the 
extravasated  blood  or  inflammatory  effusions  in  the  parts  about  the  wound, 
and  in  the  vast  majority  of  cases  of  simple  fracture  of  the  ribs,  complicated  by 
a slight  wound  of  the  lung  and  subcutaneous  emphysema,  no  suppuration 
follows  the  accident.  I have,  however,  seen  extensive  suppuration  in  the 
areolar  tissue,  so  that  the  broken  parts  of  the  fractured  ribs  lay  bathed  in  pus, 
when  the  emphysema  was  the  result  of  puncture  of  the  lung  by  the  broken 
rib,  without  any  wound  in  the  skin. 

The  Symptoms  of  Emphysema  are  very  distinct.  There  is  a puffy  diffused 
swelling,  pale  and  crackling  when  pressed  upon,  at  first  confined  to  the 
neighbourhood  of  the  wound,  if  there  be  one  externally ; if  not,  making  its 
appearance  opposite  the  fractured  ribs,  and  gradually  extending  over  the 
upper  part  of  the  trunk  and  neck.  To  these  parts  it  is  usually  limited  : in 
some  cases,  however,  which  are  happily  rare,  the  swelling  becomes  more 
general,  the  body  being  blown  up  to  an  enormous  size,  the  features  effaced, 
movement  of  the  limbs  interfered  with,  respiration  arrested,  and  suffocation 
consequently  induced  ; after  death,  air  has  been  found  in  all  the  tissues, 
even  under  the  serous  coverings  of  the  abdominal  organs.  The  rapidity  with 
which  the  emphysema  diffuses  itself  will  depend  largely  upon  the  nature  of 
the  opening  in  the  chest  wall,  whether  valvular  or  direct,  and  upon  whether 
the  patient  coughs  or  not — coughing,  if  violent,  causing  very  rapid  and 
extensive  infiltration  of  air  over  the  body.  I have  seen  in  such  a case  the 
scrotum  blown  up  to  the  size  of  a cocoa-nut  five  minutes  after  the  chest  had 
been  punctured.  In  traumatic  pneumothorax  the  auscultatory  phenomena  are 
veiy  distinctly  marked  ; there  is  a diminution  or  complete  absence  of  the 
respiratory  murmur  and  of  vocal  fremitus  on  the  affected  side,  with  a loud 
tympanitic  resonance  on  percussion,  displacement  of  viscera,  and  considerable 
distress  in  breathing.  If  the  pressure  in  the  pleura  becomes  very  great, 
respiration  may  be  completely  arrested  by  pressure  on  the  opposite  hum. 

3.  Pneumonia.— Every  wound  of  the  lung  is  necessarily  followed  by  a 
localised  traumatic  inflammation,  limited  to  the  parts  actually  injured 
The  inflammatory  exudation  fills  the  air  vesicles,  and  thus  causes  a consoli- 
dation of  the  lung  at  the  injured  spot.  This  is  a necessary  stage  in  the  process 
of  repair,  and  in  subcutaneous  injuries  has  little  or  no  tendency  to  spread.  In 
cases  complicated  by  the  admission  of  unpurified  air  from  without,  decom- 
position of  the  extravasated  blood  and  inflammatory  effusion  frequently 
occurs,  and  the  presence  of  the  irritating  products  of  putrefaction  in  the  track 
ot  the  wound  may  lead  to  an  extension  of  the  inflammation,  with  suppuration 
and  occasionally  gangrene  of  a portion  of  the  lung.  More  commonly  the  1mm 
collapses,  in  consequence  of  the  pressure  of  blood  and  inflammatory  effusion  in 
tne  p eura,  and  at  the  post-mortem  examination,  if  the  patient  should  die  the 

^ !rg  iS  fOUUd  t0  CXtend  SCarce1^  bcy°lld  parts  actually 
' ' ed  by  the  missile  or  weapon  by  which  the  wound  was  inflicted.  The 

„~vc  rarity  of  spreading  pneumonia  in  cases  of  gunshot-wound  of  the 

anTwn^T51  y,C01f  m^tGd  °n  hl  tbe  Rop0rfcs  of  ^ Civil  War  in  America, 
anl  was  noted  also  by  Klebs  and  Socin  in  the  Franco-German  War  of  1870. 

hnf  «HrUflb  C ,°Cabzcd  traumatic  inflammation  consequent  on  an  injury  causes- 
could  mV  Cons  dutmnal  disturbance,  and  it  is  only  in  exceptional  cases  that  it 
^give  rise  to  definite  physical  signs.  There  may  be  a little  fine  crepita- 
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fcion,  and  possibly  a recognizable  dulness  ; but  more  commonly  the  physical 
gigns  are  obscured  by  haemorrhage  into  the  lung  substance,  and  into  the  cavity 
of  the  pleura.  The  rusty  sputa  are  more  the  consequence  of  the  haemorrhage 
into  the  air-vesicles  than  of  inflammatory  hypermmia.  Should  spreading  septic 
inflammation  set  in,  the  constitutional  symptoms  are  much  more  grave,  very 
hjo'h  fever  being  caused  by  absorption  of  the  products  of  putrefaction,  the  tem- 
perature reaching  104°  F.  or  105°  F.  It  may  then  occasionally  be  possible  to 
recognize  the  ordinary  signs  of  pneumonia — hurried  respiration,  fine  crepitation, 
dulness  on  percussion,  increased  vocal  fremitus,  tubular  or  bronchial  breath- 
ing, and  increased  vocal  resonance, — but  far  more  commonly  all  these  signs 
are  wanting  in  consequence  of  the  simultaneous  inflammation  of  the  pleuia, 
with  effusion  into  its  cavity.  The  pneumonia  that  occurs  as  a consequence  of 
injury  differs  essentially  from  idiopathic  crupous  pneumonia.  The  disease  has 
•of  course  no  fixed  locality,  starting  as  it  does  from  the  wound,  and  it  has  much 
less  tendency  to  spread.  Moreover,  it  occurs  most  frequently  in  a collapsed  or 
partially  collapsed  lung,  and  consequently  there  is  not  the  same  distension  of  the 
air-vesicles  with  inflammatory  exudation.  It  is  a most  fatal  complication,  but 
not  hopeless.  If  free  drainage  be  provided  from  the  pleura,  the  mischief 
may  cease  to  spread,  granulations  may  spring  up,  and  the  wound  in  the  lung 
anay  gradually  close. 

Foreign  bodies  are  frequently  carried  into  the  substance  of  the  lung  m gun- 
shot-wounds  of  the  chest.  If  these  are  metallic,  they  may  become  encysted ; 
if  non-metallic,  as  pieces  of  clothing,  they  more  commonly  give  rise  to  suppu- 
ration ; and  should  the  patient  recover,  may  ultimately  find  their  way  into  the 

bronchi,  and  be  coughed  up.  _ . 

4.  Pleurisy  and  Empyema. — Whenever  the  pleura  is  wounded,  whether! 

It  be  by  a fractured  rib  or  by  a direct  open  wound,  and  whether  the  lung  be 
injured  or  not,  localized  traumatic  inflammation  necessarily  results,  and  the 
first  stage  in  the  repair  of  the  injury  in  the  serous  membrane  is  adhesion  of 
the  two  opposed  surfaces  by  means  of  the  inflammatory  exudation.  After- 
wards firm  fibrous  adhesions  are  formed  between  the  parietal  and  visceral  pleura 
at  the  injured  spot,  thus  obliterating  to  a certain  extent  the  serous  sac.  sub- 
cutaneous injuries  of  the  pleura,  such  as  are  made  by  the  ends  of  a broken  rn, 
rarely  give  rise  to  any  serious  trouble.  The  inflammation  remains  strict  y 
limited  to  the  injured  spot,  and  shows  little  tendency  to  spread  Even  when 
■the  physical  signs  have  shown  that  some  amount  of  blood  has  been  extrava- 
. sated  into  the  cavity  of  the  pleura,  the  inflammation  rarely  reaches  the  stage 
■of  suppuration  unless  there  is  an  external  wound.  If  there  is  an  external 
wound,  the  condition  is  always  one  of  considerable  danger.  _ Ihe  cavity 
of  the  pleura  is  partly  filled  with  cxtrftvasated  blood  and  inflammatory 
-exudation,  that  is  to  say,  with  putrescible  matter,  to  which  the  air  lias  tree 
-admission  hy  the  external  wound  ; at  the  same  time,  m most  cases,  u 
drainage  by  the  wound  is  very  imperfect.  Decomposition  naturally  " ' ' ' 
and  the  decomposing  matter  sets  up  the  most  intense  inflammation  o 
pleura  rapidly  reaching  the  stage  of  suppuration.  The  lodgment  of  . n 
Cite  the  pleural  cavity  or  an  unhealthy  constitutional  comht.on  of  the 
mtioiit  necessarily  favours  the  formation  of  pus  in  the  pleura. 


patient  necessarily  imvu-o 

the  pleural  cavity  which  folbw  this  courae,  the  effu^d  flu-d  ^ ■ wjth  blood 


StoV  lymph  floating  in  ■ it  is  gently  wf 

from  the  wounded  lung.  The  effhsion  takes  place  very  lap.dly,  so  as 


COMPLICATIONS  OP  WOUND  OF  LUNG. 


835 


fill  one  side  of  the  chest  in  two  or  three  days.  By  about  the  third  day  it 
becomes  turbid,  and  before  the  end  of  a week  it  assumes  the  character  of  pus. 
The  discharge  from  the  wound  is  often  offensive,  is  extremely  acrid,  excoriat- 
ing the  skin.  The  constitutional  symptoms  are  most  severe,  the  temperature 
rising  to  104°  F.  or  105°  F.  The  patient  may  perish  during  the  first  week 
from  absorption  of  the  products  of  putrefaction.  Should  he  survive  till  sup- 
puration is  fully  established,  the  intensity  of  the  symptoms  subsides,  the 
ca\  ity  may  gradually  close,  and  recovery  take  place ; or  death  may  ensue 
fiom  hectic  or  exhaustion  from  prolonged  suppuration.  The  discharge  in  these 
cases  is  sometimes  enormous  in  quantity,  and  composed  of  thin  serous  pus.  It 
may  be  sufficient,  not  only  to  soak  the  bed-clothes,  but  actually  to  run  through 
on  to  the  floor,  unless  the  dressings  are  very  frequently  changed. 

. Presence  of  fluid  in  the  pleura  may  be  recognized  by  the  physical 
signs  ; d ulness  on  percussion  and  absence  of  respiratory  murmur  at  the 
lower  and  posterior  parts  of  the  chest,  up  to  a level  which  has  a gradual  ten- 
dency to  ascend,  and  which  varies  according  as  the  patient  is  upright  or  re- 
cumbent ; the  vocal  fremitus  is  abolished  over  the  fluid,  and  the  voice  sound 
is  muffled.  At  the  border  of  the  fluid  there  is  occasionally  mgophony.  In 
cases  in  which  there  is  no  external  wound,  or  in  which  it  has  been  closed, 
the  whole  side  of  the  chest  may  be  filled  with  fluid.  There  is  then  complete 
absence  of  all  breath-  and  voice-sounds  and  of  vocal  fremitus,  with  increase  of 
size  on  measurement,  bulging  of  the  intercostal  spaces,  and  compression  of  the 
lung  against  the  spme  ; and,  if  the  left  pleura  be  filled,  displacement  of  the 
eart  towards  the  right  side— if  the  right  pleura,  descent  of  the  liver  below 
its  normal  level.  When  the  pleuritic  effusion  and  extravasation  reach  such  a 
degree  as  this,  there  is  necessarily  great  dyspnoea,  and  death  will  usually 
peedily  ensue.  If  there  be  air  as  well  as  fluid  in  the  cavity  of  the  pleura 
1 can  e recognized  by  the  combination  of  the  signs  of  pneumothorax  at  the 
upper  part  of  the  chest,  with  those  of  fluid  at  the  lower.  Occasionally  distinct 
splashing  sounds  may  be  produced  by  gently  shaking  the  patient.  If  it  is 
d sued  to  ascertain  the  nature  of  the  fluid  in  the  pleural  cavity,  a small 
quantity  may  be  drawn  off  by  means  of  a hypodermic  syringe. 

to  tb°!laPS?  °f  the  Lung— In  wounds  of  the  chest  as  soon  as  air  is  admitted 
0 be  camty  of  the  pleura  the  atmospheric  pressure  on  the  surface  of  the  him? 

that Tflp  1 ^ aU;!esi)cles  becomes  e,JU;d  and  it  would  be  naturally  supposed 

hat  the  lung  would  at  once  collapse  by  virtue  of  its  own  elasticity  1 This 

however,  is  not  the  case.  The  chest  may  be  largely  opened  and  yet  no 

adhedo'n  Tthe^  ^ H ™8-  "T  ^ P1'°babIy  to  bc  due  to  the 

col Imse  of  tbeh  1 Sm  1 T .p,CUral  SUrfaces  t0  each  other.  When 
■lapse  of  the  lung  occurs  early  it  is  often  due  to  air  enterinir  the  nlenrn 
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violence,  but  as  has  been  already  pointed  out,  are  much  less  likely  to  occur  in 
fractures  by  indirect  violence,  as  in  these  the  pointed  ends  of  the  fragments 
are  directed  outwards.  These  injuries  rarely  extend  deeply  into  the  lung. 
The  usual  symptoms  are  slight  haemoptysis,  ceasing  by  the  second  day,  fol- 
lowed by  rusty  sputa  and  limited  dulness  round  the  injury,  and,  possibly,  at 
the  base  of  the  pleural  cavity  from  extravasated  blood.  There  may  be  a little 
coarse  crepitation  from  blood  in  the  lung.  Emphysema  is  of  frequent  occur- 
rence, but  pneumothorax  is  a rare  complication  ; it  seems  that  a little  air 
readily  finds  its  way  across  the  pleural  cavity,  without  any  separation  of 
the  visceral  from  the  parietal  pleura,  probably  in  consequence  of  the  natural 
adhesion  of  two  smooth  moist  surfaces.  Occasionally  the  absence  of  air  in  the 
pleural  cavity  in  these  cases  may  be  due  to  the  presence  of  adhesions.  1 he 
emphysema  in  these  cases  is  rarely  extensive.  These  slight  wounds  of  the 
lung  in  a healthy  subject  scarcely  add  to  the  gravity  of  the  case,  and  require 
no  treatment  beyond  that  of  the  fractured  rib. 

More  severe  wounds  of  the  lung  may  occur  from  fractures  of  the  ribs, 
accompanied  by  pneumothorax,  extensive  emphysema  and  hsemothorax.  These 
are  occasionally  followed  by  pleurisy,  with  effusion  or  even  empyema.  Ihe 
majority  of  these  severe  injuries,  however,  do  well  so  long  as  the  patient  is 
healthy  and  there  is  no  open  wound. 

Penetrating  Wounds  of  the  Thorax  with  Wound  of  the  Lung. 

A penetrating  wound  is  recognized  by  the  presence  of  an  external  opening, 
through  which  air  is  frequently  drawn  in  and  out  during  respiration,  with  the 
signs  before  given  of  wound  of  the  lung.  These  cases  are  always  serious,  as 
from  the  admission  of  air  from  without  there  is  great  risk  of  the  occunence 
of  septic  pleurisy  and  pneumonia.  Moreover,  in  a large  proportion  of  cases 
the  injury  to  the  lung  extends  more  deeply  than  any  wound  which  can 
possibly  be  inflicted  by  a broken  rib. 

Wounds  of  the  Lung  bg  sharp  penetrating  instruments,  as  knives  or  swords, 
are  specially  liable  to  be  complicated  by  profuse  haemorrhage,  both  into  the 
pleura  and  into  the  air- tubes.  When  penetrating  the  chest-wall  obliquely,  so 
as  to  leave  a valved  opening,  they  may  give  rise  to  emphysema  and  pneumo- 
thorax ; in  fact,  it  is  in  this  class  of  cases  that  these  conditions  have  most 
commonly  been  met  with  in  an  extreme  degree.  Septic  pleurisy  and  empyema 
are  common  complications,  but  from  the  clean,  incised  character  of  the  w oun 
and  the  absence  of  foreign  bodies  carried  into  it  there  is  a fair  hope  of  pre- 
venting these  complications  and  obtaining  union  of  the  external  wound  by  t e 
first  intention  if  proper  treatment  be  adopted. 

Wounds  of  the  Lung  bg  blunt  instruments , as  in  bullet-  or  shell-wounds  oi  m 
machinery-accidents,  form  by  far  the  gravest  class  of  these  injuries.  In  con 
sequence  of  the  form  and  size  of  the  external  opening  emphysema  is  a some 
what  rare  complication,  and  when  air  is  present  in  the  pleura  it  is  seldom  a 
any  degree  of  pressure.  Haamothorax,  to  a greater  or  less  extent,  a « ays 
present,  and  in  the  majority  of  cases,  as  the  external  wound  can  scarce  y 10a 
by  the  first  intention,  septic  pleurisy  and  empyema  follow  the  injury . t ia 
sometimes  complicated  by  spreading  inflammation  of  the  lung,  terunna  mg 
in  suppuration  or  gangrene.  These  cases  are  frequently  complicated  . 
lodgment  of  foreign  bodies,  such  as  bullets  or  pieces  of  clothing 

The  Prognosis  in  wounds  of  the  lungs  is  necessarily  extremely  unfcvour 
able  if  the  injury  be  severe.  The  danger  will  depend  greatly  upon  w k 
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be  open  or  subcutaneous,  upon  the  nature  of  the  instrument  inflicting  tie 
wound  and  upon  its  extent.  If  the  lung  be  wounded  by  the  sharp  end  of  a 
broken  rib,  recovery  usually  ensues.  Punctured  wounds  of  the  chest,  pene- 
trating the  lungs,  are  always  very  serious ; but  here  the  danger  will  depend 
partly  on  the  depth  of  penetration,  partly  on  the  size  of  the  instrument  that 
occasions  the  wound.  The  nearer  the  wound  penetrates  to  the  root  of  the 
lungs,  the  greater  is  the  danger  from  haemorrhage  by  the  implication  of  the 
larger  vascular  trunks.  Gunshot-wounds  of  the  chest  are  far  more  dangerous 
than  stabs,  owing  partly  to  the  laceration  attendant  on  a bullet-wound,  but 
especially  to  the  fact  that  the  external  wound  can  rarely  heal  without  suppura- 
tion and  consequently,  unless  it  be  prevented  by  antiseptic  treatment,  septic 
pleurisy  and  empyema,  and  perhaps  also  pneumonia,  are  ahnost  certain  to 
occur.  Their  danger  is  increased  also,  in  many  cases,  by  the  lodgment  of  the 
bullet  or  other  foreign  bodies. 

In  the  American  Report  of  the  War  of  the  Rebellion,  a table  is  given  of 
1609  cases  of  penetrating  wounds  of  the  chest,  collected  from  various  sources, 
including  the  reports  of  Mouat  in  the  New  Zealand  War,  Chenu  and 
Matthew  on  the  Crimean  War,  Stromeyer  on  the  Danish  War,  and  others. 
Of  these  1049  died,  being  an  average  mortality  of  65'2  per  cent.  In 
the  American  Civil  War  8715  cases  were  recorded,  with  5260  deaths, 
or  62'6  per  cent.  The  highest  mortality  recorded  was  in  the  Crimean 
War,  in  which  91-6  per  cent  of  these  cases  terminated  fatally  amongst 
the  French  troops,  and  79'2  amongst  the  English.  Longmore  remarks  that 
the  apparently  great  mortality  in  the  Crimean  returns  was  due  largely  to  the 
proximity  of  the  field-hospitals  to  the  trenches,  where  the  patients  were 
wounded  ; if  they  had  been  wounded  in  the  ordinary  circumstances  of  a battle, 
many  of  them  would  never  have  reached  a hospital.  The  great  danger  and 
principal  cause  of  death  in  these  injuries  is  unquestionably  the  haemorrhage 
that  ensues.  This  may  prove  immediately  fatal  if  one  of  the  larger  pulmonary 
vessels  be  divided.  As  the  bleeding  is  most  abundant  at  and  shortly  after  the 
receipt  of  the  wound,  Hennen  states  that,  if  the  patient  survive  the  third  day, 
great  hopes  may  be  entertained  of  his  recovery.  After  this  period,  the  chief 
soiuce  of  danger  is  the  occurrence  of  septic  inflammation  in  the  pleura  and 
sometimes  also  in  the  injured  lung,  the  probability  of  the  occurrence  of  which 
is  greatly  increased  in  gunshot-injuries  by  the  frequent  lodgment  of  foreign 
bodies  within  the  chest.  The  immediate  cause  of  death  at  this  stage  is 
undoubtedly  the  accumulation  of  decomposing  inflammatory  effusion  in  the 
pleural  cavity  and  the  absorption  of  the  products  of  putrefaction.  This  may 
prove  fatal  from  the  fourth  to  the  eighth  day.  Emphysema  is  seldom  a 
dangerous  complication,  though  it  may  become  so  if  very  extensive  and 
allowed  to  increase  unchecked. 

If  both  lungs  be  wounded  at  the  same  time,  the  result  is  almost  inevitably 
fatal,  either  by  the  abundant  haemorrhage  suffocating  or  exhausting  the 
patient,  or  else  by  induction  of  asphyxia  in  consequence  of  air  being  drawn 
into  both  the  pleural  sacs,  and  thus  arresting  respiration.  This,  however,  does 
not  necessarily  result ; and  there  are  a sufficient  number  of  cases  on  record  of 
recoveries  after  stabs  or  bullet-wounds  traversing  both  sides  of  the  chest,  to 
show  that  collapse  of  the  lungs  and  consequent  asphyxia  docs  not  necessarily 
result  Irom  this  double  injury,  which  indeed  has  also  been  determined  experi- 
mentally on  animals  by  Cruveilhier. 
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The  Treatment  of  wounds  of  the  cliesfc,  implicating  the  lungs,  must  have 
reference  to  the  various  sources  of  danger  that  have  just  been  indicated  and 
to  the  nature  of  the  wound. 

The  Local  Treatment  in  cases  of  injury  of  ihe  lung  from  a broken  rib 
without  an  external  wound  is  very  simple.  The  routine  system  of  bandaging 
or  strapping  up  the  chest  tightly  must  not  be  followed  in  all  cases.  There 
are  two  conditions  in  which  it  is  not  advisable  : the  first  is  when  the  frag- 
ments of  the  broken  rib  are  sharp  and  angular,  and,  projecting  inwards  on 
the  pleura  and  lung,  produce  pain,  distress,  and  no  slight  danger  of  further 
injury  to  these  structures  if  pressed  down  upon  them ; second,  when  the  lung 
has  become  compressed  by  the  effusion  of  air,  serum,  or  blood  into  the  pleural 
sac.  In  the  latter  cases,  tight  bandaging  of  the  chest  will  produce  great 
distress ; for,  the  lung  on  the  injured  side  being  already  rendered  useless,  or 
nearly  so,  as  a respiratory  organ  by  the  compression,  respiration  is  altogether 
carried  on  by  the  lung  on  the  uninjured  side.  If  the  chest  be  uniformly 
or  tightly  compressed,  the  use  of  this  lung  also  is  interfered  with  to  such  an 
extent,  that  a semi-asphyxial  condition  may  ensue.  In  such  cases,  rather 
than  bandaging  the  whole  chest,  the  better  plan  is  to  strap  up  only  the  injured 
side  from  spine  to  sternum,  so  as  to  restrain  its  movements  and  leave  the 
sound  side  free. 

In  a penetrating  wound  of  the  chest  by  a sharp  cutting  instrument,  if  it 
be  a clean  puncture,  an  attempt  should  be  made  to  close  it  in  such  a way 
as  to  obtain  union  by  the  first  intention.  For  this  purpose  some  form  of 
antiseptic  treatment  should  always  be  adopted.  The  skin  around  the  wound 
must  be  cleaned  with  some  efficient  antiseptic  solution,  such  as  carbolic  acid 
lotion  (1  in  20),  and  the  wound  itself  may  be  wiped  out  by  means  of  a sponge 
soaked  in  the  same  solution  and  held  in  a pair  of  forceps.  The  edges  may  then  be 
brought  together  by  sutures  and  the  surface  covered  with  an  antiseptic  dressing. 
In  the  absence  of  an  antiseptic  dressing  the  wound  may  be  closed  by  lint  and 
collodion,  or  a piece  of  lint  may  be  soaked  in  the  blood  and  allowed  to  dry 
upon  it.  If  the  wound  be  thus  closed  the  patient  must  be  carefully  examined 
daily  for  effusion  into  the  pleura,  and  the  temperature  must  be  watched. 
Should  there  be  increasing  dulness,  with  a high  temperature,  the  fluid  mast 
be  removed  by  means  of  the  aspirator,  and  examined.  Should  it  be  turbid  or 
purulent  a free  vent  must  be  at  once  provided  for  it,  either  by  opening  up 
the  original  wound,  or  by  making  a new  one  at  the  most  convenient  spot. 

Should  the  wound  be  large  and  deep,  with  blood  and  air  issuing  freely 
through  it  from  the  injured  lung,  it  should  not  he  completely  closed,  other- 
wise pneumothorax,  and  emphysema,  or  hmmothorax  will  certainly  occur.  It 
may  be  cleaned  with  an  antiseptic  solution,  and  partly  closed  bv  sutures,  a 
large  drainage  tube  inserted,  and  an  antiseptic  dressing  applied,  or  in  the 
absence  of  antiseptics  it  may  be  covered  with  a piece  of  oiled  lint.  The 
patient  should  be  laid  on  the  wounded  side,  and  the  wall  of  the  chest  may  be 
fixed  by  long  broad  strips  of  plaster  applied  to  the  injured  side  only,  an 
aperture  being  left  between  the  strips  opposite  the  wound.  Mount  states  that 
excellent  results  have  followed  this  practice  in  military  practice. 

In  Bullet-wounds  of  the  Lung  the  wound  should  be  carefully  examined  with 
the  finger,  and  all  foreign  bodies  that  arc  within  reach  should  be  extracted. 
If  there  be  any  difficulty  in  doing  this,  it  may  be  necessary  to  enlarge  the 
aperture ; but  the  Surgeon  must  not  go  too  deeply  or  perseveriugly  in  scare 
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of  the  foreign  body,  lest  he  excite  more  irritation  than  it  would  if  left  alone. 
No  attempt' should  be  made  to  close  the  aperture,  so  that  the  escape  0 any 
extraneous  substance  that  may  have  beeu  left  in,  or  of  extia\asa  e 00c , 01 
inflammatory  effusions,  may  not  be  interfered  with.  Tie  noun  smut,  1 
possible,  be  cleaned  with  an  antiseptic  solution,  and  dressed  antiseptically.  it 
the  means  of  doiug  this  are  not  at  hand,  it  may  be  covered  with  oiled  lint,  or 

some  dry  absorbent  dressing.  . 

The  Constitutional  Treatment  of  wounds  of  the  lung  presents  nothing 
peculiar.  During  the  first  few  hours  the  chief  danger  is  loss  of  blood,  and  as 
the  feeble  state  of  the  circulation  during  the  state  of  shock  that  immediately 
follows  the  injury  is  favourable  to  the  arrest  of  haemorrhage,  the  patient  should 
not  be  prematurely  roused  by  the  administration  of  stimulants.  He  must  be 
kept  lying  on  the  injured  side,  and  have  ice  to  suck,  or  a little  iced  milk  and 
soda-water,  or  barley-water,  to  drink,  when  these  are  obtainable.  He  must  be 
forbidden  to  talk,  and  kept  at  perfect  rest.  If  no  complications  ensue,  he  must 
be  kept  on  moderate  diet  for  a few  days,  after  which  he  may  take  such  food 
as  he  is  inclined  for. 

Treatment  of  the  Complications  of  Penetrating  Wounds  of  the  Lung. — Profuse 
liamorrhage  is  a common  complication  in  all  wounds  of  the  chest.  It  may 
occasionally  come  from  a wounded  intercostal  or  internal  mammary  artery, 
and  must  then  be  treated  by  the  method  described  on  p.  455.  If  the  haemor- 
rhage come  from  the  pulmonary  tissue,  the  first  indication  consists  in  diminish- 
ing the  quantity  and  force  of  the  blood  circulating  through  the  lungs,  and 
thus,  by  lessening  the  impulse  of  the  heart  and  increasing  the  tendency  for  the 
blood  to  coagulate  in  the  smaller  vessels,  to  endeavour  to  arrest  the  haemor- 
rhage from  these  organs.  If  the  haemorrhage  have  been  very  abundant,  the 
collapse  and  fainting  consequent  upon  this  may  tend  to  induce  a natural 
cessation  of  the  bleeding,  which  thus  often  spontaneously  ceases  on  the  super- 
vention of  syncope.  Should  the  haemoptysis,  however,  continue  or  return  from 
time  to  time,  what  should  be  done  ? Here  a very  considerable  discrepancy  of 
opinion  exists  amongst  Surgeons  ; the  question  at  issue  being  whether  vene- 
section should  be  adopted  with  the  view  of  restraining  the  haemorrhage,  or  the 
patient  be  treated  by  rest,  low  diet,  ice,  digitalis,  and  similar  remedies.  Up 
to  the  close  of  the  Crimean  war,  the  most  experienced  Surgeons  were  unani- 
mous in  their  opinion,  that  the  patient’s  safety  lay  in  free  and  repeated  vene- 
section. John  Bell,  Hennen,  and  Guthrie,  all  concurred  in  urging  the  necessity 
}f  free  venesection  so  as  to  keep  down  the  action  of  the  heart.  Whenever 
this  rises  and  the  cough  or  haemoptysis  returns,  recourse  should  be  had  to  the 
lancet.  In  the  Crimean  campaign,  Macleod  states,  that  “ those  cases  did  best 
in  which  early,  active,  and  repeated  bleedings  were  had  recourse  to.”  In  the 
official  Report  of  the  Medical  and  Surgical  History  of  the  War  in  the  Crimea, 
venesection  is  advocated  with  equal  decisioi  as  a means  of  arresting  haemoptysis. 
The  writer  states  : “ Wien  hiemoptysis  to  any  considerable  or  dangerous 
extent  is  present,  venesection  for  the  rapid  induction  of  syncope  seems  not 
only  allowable,  but  seems  to  afford  the  only  chance  of  safety,  and  may  even 
require  to  be  repeated.”  However  paradoxical  or  even  irrational  it  might  at 
first  sight  appear  to  endeavour  to  restrain  one  haemorrhage  by  establishing 
another,  yet  the  practice  seemed  established  as  the  result  of  experience ; and 
its  good  effects  could  be  explained  by  the  sudden  induction  of  syncope  giving 
time  for  the  sealing  up  of  the  pulmonary  vessels  by  coagulation  of  blood 
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within  them.  Bat  although  this  was  the  practice  up  to  a comparatively 
recent  period,  the  views  of  military  Surgeons  on  this  point  seem  now  to  have 
undergone  a complete  change  ; and  the  experience  derived  from  the  great  war 
of  the  rebellion  in  America  and  from  the  Maori  war  in  New  Zealand,  has  led 
to  the  promulgation  of  different  doctrines  and  the  adoption  of  a different  line 
of  practice.  In  the  American  war,  venesection  appears  to  have  been  generally 
abandoned,  while  reliance  was  placed  on  rest,  cold,  and  opium  for  the  sup- 
pression of  haemorrhage ; and  this  practice  is  said  to  have  been  generally 
satisfactory.  In  New  Zealand,  Mouat  states  that  bleeding  was  almost  entirely 
discarded.  Longmore  says  that,  if  the  patient  should  survive,  the  loss  of 
blood  by  venesection  seems  to  interrupt  the  process  of  adhesion  between  the 
pleural  surfaces,  and  other  reparative  measures  adopted  by  nature,  while  it 
induces  a condition  favourable  to  gangrene,  or  the  formation  of  ill-conditioned 
purulent  effusions  in  large  amount. 

If  extravasation  of  blood  into  the  pleura  be  going  on,  its  further  effusion 
must,  if  possible,  be  arrested  by  the  same  means.  Should,  however,  the 
haemorrhage  continue  notwithstanding  the  employment  of  the  means  indi- 
cated, Guthrie  advises  that  the  wound  should  be  closed,  so  that  the  blood  that 
flows  into  the  pleural  sac  may,  by  accumulating  in  this,  compress  the  lung,  and 
thus  arrest  the  further  escape  of  blood  from  the  wounded  vessels  ; the  patient 
at  the  same  time  should  be  made  to  lie  on  the  injured  side,  in  order  to  increase 
the  pressure  exercised  upon  the  wounded  organ.  When  the  bleeding  has  been 
checked  in  this  way,  the  blood  must  be  removed  as  early  as  possible  from  the 
pleural  sac ; for,  if  it  be  allowed  to  remain,  it  will  in  most  cases  speedily  putrefy, 
the  putrefactive  ferment  having  found  its  way  in  before  the  wound  was  closed. 
Death  then  may  take  place  from  absorption  of  the  products  of  putrefaction,  or 
should  the  patient  escape  this,  suppurative  pleurisy  inevitably  follows.  To 
prevent  this,  the  pleura  must  be  tapped  with  a large  aspirator-needle  on  the 
fourth  or  fifth  day,  or  earlier  if  the  temperature  be  very  high.  Should  it  be 
found  that  the  blood  is  free  from  any  putrefactive  change,  which  may  possibly 
be  the  case,  the  extravasation  is  best  removed  by  repeated  aspirations,  care  being 
taken  not  to  remove  too  much  at  one  time,  lest  by  causing  a forcible  expansion 
of  the  lung  the  haemorrhage  may  be  started  again.  If  the  fluid  withdrawn 
is  undergoing  decomposition,  a free  opening  must  be  made  from  the  original 
wound  with  a probe-pointed  bistoury,  and  a large  drainage-tube  inserted. 
The  after-treatment  will  be  the  same  as  for  septic  empyema. 

During  the  American  war  various  drugs  were  made  use  of,  with  the  intention 
of  aiding  the  arrest  of  haemorrhage,  amongst  them  being  tartarized  antimony, 
aconite,  gallic  and  tannic  acids,  and  acetate  of  lead  ; but  their  effects  do  not 
seem  to  have  been  such  as  to  justify  any  reliance  being  placed  upon  them.  In 
the  Crimean  war  the  Russian  Surgeons  administered  digitalis  ; but  according 
to  the  present  views  of  the  action  of  that  drug,  its  use  could  be  productive  only 
of  harm. 

Pleurisy  ancl  Empyema. — If  the  patient  survive  to  the  third  day,  the 
danger  to  be  apprehended  is  no  longer  from  haemorrhage,  but  from  inflamma- 
tion and  suppuration  in  the  cavity  of  the  pleura,  consequent  upon  the  decom- 
position of  the  discharges  accumulated  in  that  cavity.  This  is  in  some  cases 
complicated  by  inflammation  of  the  lung  spreading  from  the  track  of  the 
wound.  Military  Surgeons  formerly  recommended  venesection  as  a means 
both  of  preventing  and  of  reducing  inflammation.  Since,  however,  the  pu-t 
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played  by  the  decomposition  of  the  discharges  in  the  pleural  cavity  has  become 
fully  recognized,  much  more  importance  has  been  attached  to  diaining  and 
cleaning  the  pleural  cavity  than  to  any  efforts  by  means  of  blood-letting  01 
drugs  to  subdue  the  local  inflammation  and  constitutional  disturbance. 
Possibly,  in  civil  practice,  if  a case  were  met  with  in  which  the  inflammation 
i was  confined  to  the  lung  substance,  and  attended  by  much  dyspnoea  in  a healthy 
young  subject,  some  relief  might  be  given  by  venesection  ; but  such  a condition 
is  so  rare  that  it  may  practically  be  excluded  from  our  consideration.  When 
the  dyspnoea  arises  from  pleuritic  effusion,  bleeding  must  necessarily  be  use- 
less, and  in  fact  could  only  be  injurious  by  still  further  weakening  the  powers 
of  the  patient.  The  inflammation  must  be  combated  by  removing  its  cause  as 
far  as  possible. 

In  the  first  place  every  effort  should  be  made  to  prevent  the  occurrence  of 
decomposition,  either  of  extravasated  blood  or  inflammatory  exudation  in  the 
cavity  of  the  pleura  by  the  adoption  of  some  efficient  method  of  antiseptic 
treatment.  Should  these  fail,  and  the  pleura  become  distended  with  decom- 
posing discharges,  the  freest  possible  drainage  must  be  provided  by  enlarging 
. the  original  wound,  and  if  necessary,  making  a counter-opening  at  the  most 
convenient  spot.  All  counter-openings  must  be  made  on  a probe  passed  from 
the  original  wound  and  made  to  project  between  two  ribs,  as  the  relations  of 
the  walls  and  contents  of  the  cavity  are  often  much  altered  in  these  cases,  and 
unless  a guide  is  obtained  in  this  way,  either  the  diaphragm  or  the  lung  might 
be  accidentally  wounded.  Large  drainage-tubes  should  be  inserted  at  the 
wound  and  the  counter-opening  if  one  has  been  made.  If  any  difficulty  is 
: experienced  in  doing  this,  a piece  of  a rib  may  be  cut  away.  If  the  discharges 
are  offensive,  the  cavity  of  the  pleura  must  be  washed  out  with  some  antiseptic 
solution.  Konig  reports  that  he  obtained  very  good  results  in  the  Franco- 
German  war  by  using  a strong  solution  of  chloride  of  zinc. 

It  will  always  be  necessary  in  these  cases  to  support  the  patient’s  strength 
by  abundant  liquid  nourishment  and  stimulants  when  they  are  obtainable. 
Pain  and  cough  may  often  be  relieved  by  opium. 

If  any  extraneous  body,  such  as  a bullet,  a piece  of  wadding,  or  of  clothing, 
have  penetrated  too  deeply  into  the  chest  to  be  readily  extracted  through  the 
external  wound,  it  would  net  be  safe  to  make  incisions  or  exploratory  researches, 
with  a view  to  extracting  it ; for,  though  its  presence  would  increase  the 
j Patient’s  danger,  yet  attempts  at  extraction  would  not  only  add  to  this,  but 
would  in  all  probability  be  fatal.  In  many  cases,  bodies  so  lodged  become 
surrounded  by  pus,  are  loosened,  and  eventually  are  spat  up,  or  appear  at  the 
external  wound.  In  other  cases,  they  remain  permanently  fixed  in  the  chest, 
becoming  enveloped  in  a cyst,  and  so  remaining  for  years,  without  producing 
irritation.  In  this  way,  Hennen  states,  a bullet  has  been  lodged  in  the  chest 
for  upwards  of  twenty  years  ; and  Vidal  mentions  the  case  of  a man  who  lived 
for  fifteen  years  with  the  broken  end  of  a foil  in  his  chest,  which,  after  death, 
was  found  sticking  in  the  vertebrae,  and  stretching  across  to  one  of  the  ribs. 

p Treatment  of  Emphysema  and  Pneumothorax  consists  of  little  in 
* ^ is  called  for  by  the  wounded  lung.  In  many  cases,  indeed, 

f , e ,au  ecomes  absorbed  in  three  or  four  days  without  the  necessity  of  any 
oca  incidence.  If,  however,  the  pneumothorax  interfere  with  respiration 
y piessuie  on  the  opposite  lung,  the  external  wound,  if  any  exist,  must  be 
ce  y openee , and  scarifications  may  be  necessary  to  give  exit  to  the  air  in  the 
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areolar  tissue.  If  no  wound  exists  the  pleura  must  be  tapped  as  for  fluid,  and, 
if  necessary,  the  cannula  must  be  left  in.  I doubt  whether  emphysema  alone 
can  ever  prove  fatal. 

Hernia  oe  the  Lung,  or  Pneumocele. — This  is  an  extremely  rare 
affection.  It  consists  in  the  protrusion  of  a portion  of  the  lung  at  some  part 
of  the  thoracic  walls,  so  as  to  form  a tumour  under  the  skin.  It  has  most 
frequently  been  met  with  after  an  external  wound,  under  the  cicatrix  of  which 
the  hernial  swelling  has  appeared  ; but  it  has  been  known  to  occur  from 
fractured  ribs  without  any  wound,  and  even  from  violent  straining  during 
labour.  I have  seen  a case  in  a man  who  gained  his  livelihood  by  playing  the 
cornet.  I11  these  cases  it  is  probable  that,  the  intercostal  muscles  and  costal 
pleura  having  been  divided  or  ruptured  by  the  efforts  of  the  patient,  and  not 
having  united  afterwards,  the  lung  has,  during  expiration,  gradually  insinuated 
itself  into  the  aperture  so  formed,  until  at  last  the  hernial  tumour  has  appeared.  . 
This  protrusion  may  take  place  at  any  part  of  the  thoracic  parietes  ; thus  • 
Velpeau  observed  it  in  the  supraclavicular  region  of  a girl  ; but  most  com- 
monly it  occurs  on  one  or  other  side  of  the  chest.  The  tumour  may  attain  1 
a large  size  ; I have  heard  Velpeau  state  that  he  had  seen  one  half  as  large  as 
the  head.  It  does  not  appear  to  shorten  life. 

The  only  case, other  than  the  above,  that  has  fallen  under  my  own  observation 
is  one  that  I saw  in  1839,  in  Velpeau’s  wards  at  La  Charite ; and  as  the  signs  of 
the  affection  were  well  marked,  I may  briefly  relate  it,  from  notes  taken  at  the  l 
time.  A man  twenty-nine  years  of  age,  left-handed,  received  in  a duel  a 
sword-wound  at  the  inner  side  of,  and  a little  below  the  left  nipple  ; he  lost  . 
a considerable  quantity  of  blood,  but  did  not  spit  up  any.  The  wound  healed 
in  about  a fortnight,  shortly  after  which  he  noticed  the  tumour,  for  which  he 
was  admitted  three  months  and  a half  after  the  receipt  of  the  injury.  On 
examination,  an  indurated  cicatrix  about  half  an  inch  in  length  was  found  a 
little  below,  and  to  the  inner  side  of,  the  left  nipple.  On  expiring  or  cough- 
ing, a soft  tumour  of  about  the  size  of  an  egg  appeared  immediately  underneath 
the  cicatrix,  which  it  raised  up  ; it  subsided  under  pressure,  or  w hen  t e 
patient  ceased  to  expire  or  to  cough  ; and  its  protrusion  might  be  prevented 
by  pressing  the  finger  firmly  on  the  part  where  it  appeared,  when  a depression 
was  felt  in  the  intercostal  muscles.  If  the  fingers  were  slid  obliquely  over  the 
tumour,  it  yielded  a fine  and  distinct  crepitation,  exactly  resembling  that  pro- 
duced by  compressing  a healthy  lung,  and  the  spongy  feel  of  the  organ  co 
be  recognized.  On  applying  the  ear,  a fine  crackling  and  rubbing  soun  was 
distinctly  perceived  ; the  tumour  was  resonant  on  percussion,  lhe  portion  0 
protruded  lung  did  not  appear  to  re-enter  the  chest  on  inspiration,  but  was 
firmly  fixed  in  its  new  situation.  No  treatment  was  adopted  in  the  case,  nor 

does  any  appear  admissible  in  similar  instances.  . 

The  only  affection  with  which  a hernia  of  the  long  can  be  confounded,  is  a 
circumscribed  empyema  which  is  making  its  way  through  the  walls  0 ® 

chest.  Here,  however,  the  dul ness  on  percussion,  and  the  absence  of  respi 
tory  murmur  and  of  crackling  under  the  fingers,  will  readily  enable  the  Smgco 

to  make  the  diagnosis.  ^rfii^ 

It  'occasionally  happens  in  extensive  wounds  of  the  chest,  that  a portion 
luno  protrudes  daring  efforts  at  expiration.  If  the  wound  be  flee,  thel 

Z m ay  return  on  presence  or  during  inspiration.  If  left  on-returned  it  . voon 
becomes V'id  and  gangrenous ; in  these  circumstances  it  may  be  removed  by 
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the  knife  or  ligature  ; but  Guthrie  advises  that  the  protruded  part  should  never 
be  separated  from  the  pleura  costalis  by  which  it  is  surrounded  at  its  base,  so 
that  the  cavity  of  the  thorax  may  not  be  opened  ; the  wound  must  then  lie 
closed  in  the  usual  way. 


WOUNDS  OF  THE  HEART  AND  LARGE  VESSELS. 


Wounds  of  the  Pericardium. — The  pericardium  may  be  wounded  with 
or  without  penetration  of  the  chest,  and  with  or  without  injury  of  the  heart. 
Without  wound  of  the  chest-wall,  it  may  be  lacerated  by  a severe  contusion  ; 
with  penetration  of  the  chest-wall,  it  may  be  wounded  by  a stab  or  by 
gun-shot. 

Laceration  of  the  Pericardium  may  take  place  from  a severe  blow  on  the 
chest.  I have  seen  the  membrane  split  down  longitudinally  for  two  or  three 
inches,  from  contusion  received  in  a fall. 

The  Pericardium  may  be  wounded  by  a stab  without  the  heart  being 
injured.  Thus  I have  seen  a wound  of  the  pericardium  in  a young  man,  in- 
flicted by  his  sweetheart  with  a sharp-pointed  pair  of  embroidery  scissors. 

The  pericardium  may  be  bruised  or  cut  by  an  oblique  gunshot-wound 
without  damage  to  the  heart.  This  I have  seen  happen  from  a pistol-bullet 
penetrating  the  chest  obliquely. 

In  injuries  such  as  these,  collapse  to  a greater  or  less  extent  is  always  met 
with.  This  is  followed  by  inflammation  ; the  ordinary  auscultatory  signs  of 
pericarditis  followed  by  effusion,  such  as  friction,  with  extended  dulness  on 
percussion,  become  perceptible  ; and  there  are  intense  thoracic  oppression, 
dyspnoea,  and  restlessness,  with  pallor  and  a small  rapid  pulse. 

In  some  cases  of  wound  of  the  pericardium,  with  a superficial  injury  to  the 
heart,  one  of  the  coronary  vessels  may  be  divided,  and  blood  effused  into  the 
sac.  In  these  cases  the  interposition  of  the  layer  of  blood  causes  the  heart- 
sounds  to  be  weak  and  remote,  the  impulse  of  the  apex  to  be  indistinct  or 
imperceptible,  and  the  cardiac  dulness  to  be  widely  diffused. 

The  Prognosis  of  cases  of  injury  of  the  pericardium  is  necessarily  very 
unfavourable.  The  heart  may  become  choked  by  the  intra-pericardial  extra- 
vasation of  blood  or  the  inflammatory  effusion. 

The  Treatment  of  these  cases  of  wound  of  the  pericardium  should  be  con- 
ducted as  far  as  possible  on  antiseptic  principles.  In  cases  of  a punctured 
wound,  should  the  external  wound  close,  and  the  pericardium  become  distended 
with  effusion  to  such  an  extent  as  to  embarrass  the  action  of  the  heart  and 


threaten  to  prove  fatal,  the  fluid  must  be  removed  by  means  of  the  aspirator.. 
(See  Tapping  the  Pericardium,  Yol.  II.)  The  general  treatment  must  be  con- 
ducted on  those  ordinary  medical  principles  that  guide  us  in  the  management 
of  similar  cases  arising  from  causes  other  than  traumatic. 

Wounds  of  the  Heart. — The  heart  may  receive  a wound  which  does  not 
penetrate  through  the  walls  ; or  one  or  more  of  its  cavities  may  be  opened  by 
the  agent  that  inflicts  the  injury.  Most  commonly  the  wound  is  inflicted  by 
stab  or  gun-shot,  and  then  generally  no  foreign  body  is  lodged  iu  the  cardiac 
cavities  or  substance.  But  in  some  instances  bullets,  as  well  as  pieces  of  stick, 
needles,  iron  pins,  and  other  substances,  have  been  lodged  and  encysted  in  the 
substance  of  the  ventricles. 

In  the  vast  majority  of  cases,  wounds  of  the  heart  are  immediately  fatal. 
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but  they  are  not  necessarily  or  invariably  so.  Much  will  depend  on  whether 
they  penetrate  or  not  into  the  cavities,  and  on  the  extent  of  the  injury  that  the 
heart  has  sustained. 

Non- Penetrating  Wounds  may  be  fatal  at  once  from  direct  shock  to  the 
heart ; or  the  patient  may  survive  a few  hours  or  days  and  then  die  of  peri- 
carditis ; or  he  may  recover  and  live  for  years,  as  in  a case  reported  by  West- 
of  Birmingham,  in  which  the  man  lived  for  four  and  a half  years.  After 
death,  evidences  of  extensive  and  severe  pericarditis  were  found,  and  there  was 
a linear  cicatrix  half  an  inch  long  in  the  anterior  part  of  the  right  ventricle. 

Penetrating  Wounds  of  the  Heart  are  almost  invariably  at  once  fatal 
from  loss  of  blood  and  shock  to  the  organ  and  system.  This  is  especially  the 
case  if  the  cavities  be  largely  opened,  or  much  of  the  heart-substance  destroyed. 
But  there  are  many  exceptions  to  this  general  law  of  fatality.  Jamain  has 
collected  84  cases  in  which  people  lived  for  considerable  periods  after  having . 
received  a wound  of  the  heart.  Of  these,  in  35  cases  the  right  ventricle  was  ■ 
wounded,  and  the  sufferers  lived  from  four  and  a half  hours  to  twenty-three  • 
days.  In  19  cases  the  injury  was  to  the  left  ventricle  ; and  of  these  life  was 
prolonged  to  periods  varying  from  half  an  hour,  in  two  cases,  to  six  months  in 
one  instance.  Both  ventricles  were  wounded  in  five  cases  in  patients  living  . 
from  one  hour  to  nine  and  a half  months ; the  right  auricle  in  seven  cases,  the  • 
patients  living  from  seven  hours  to  twenty  days ; the  left  auricle  in  two  cases, 
in  which  the  patients  lived  respectively  one  and  two  days.  In  many  cases, 
the  patient  has  been  known  to  walk  or  to  run  some  considerable  distance  after  : 
the  receipt  of  the  injury.  Ollivier  and  Sanson  have  collected  29  cases  of 
penetrating  wounds  of  the  heart,  which  did  not  prove  fatal  in  the  first  forty- 
eight  horn's  after  the  receipt  of  the  injury.  On  analysing  these,  it  would  appear 
that  the  rapidity  of  death  depends  greatly  on  the  direction  of  the  wound  and  the 
part  of  the  organ  injured.  When  the  wound  is  parallel  to  the  axis  of  the  heart, 
it  is  not  so  speedily  fatal  as  when  in  a transverse  direction,  and  wounds  of  the 
auricle  are  more  immediately  followed  by  death  than  those  of  the  ventricle ; the 
irregular  contraction  of  the  different  planes  of  muscular  fibre  that  enter  into 
the  formation  of  the  wall  of  the  ventricle  tending  to  obstruct  the  free  passage  • 
of  the  blood  through  the  wound,  and  perhaps  to  close  it  entirely.  The  size  - 
of  the  wound,  however,  will  necessarily  influeuce  the  result  more  materially  J 
than  its  direction.  Not  only,  however,  may  a person  live  a considerable  tune 
after  having  received  a penetrating  wound  of  the  heart,  but  there  aie  many 
cases  on  record  in  which  life  has  been  prolonged  even  though  a foreign  bo  y J 
was  lodged  in  the  cavities  or  substance  of  the  organ.  Thus  Ferrus  relates  i 
the  case  of  a man  who  lived  for  twenty  days  with  a skewer  traversing  t e 
heart  from  side  to  side  ; and  Roux  that  of  a man  who  lived  twenty-one  c ays  ■ 
with  a portion  of  a file,  with  which  he  had  stabbed  himself,  in  the  na  o 
the  left  ventricle.  Davis  and  Stewart  found  a piece  of  wood,  three  ini  ics  . 
long,  in  the  right  ventricle  of  a boy,  who  lived  five  weeks  after  the  acci  ; 
had  happened  ; Carnochan  relates  a case  in  which  the  wounded  man  survnei 
■eleven  days  with  a bullet  deeply  lodged  in  the  substance  of  the  apex  of  e 
heart ; and  Latour  records  the  case  of  a soldier  who  lived  for  six  years  a cr  i 
being  wounded  with  a musket-ball  in  the  side,  and  in  the  right  ventnee  o 
whose  heart  the  bullet  was  found  lodged,  lying  against  the  septum 

The  part  of  the  heart  that  has  been  injured  may  be  determined  by  a _ 
to  the  situation  of  the  wound  and  the  direction  it  takes,  for  the  situa  l 
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the  different  cavities  of  the  heart  in  relation  to  the  superficial  structures  is 
constant.  Thus,  a stab  below  the  fifth  rib,  about  one  inch  to  the  sternal  side 
of  the  nipple,  and  two  inches  below  it,  will  wound  the  apex  of  the  heart ; a 
stab  through  the  second  intercostal  space  close  to  the  right  side  of  the  sternum 
would  wound  the  most  prominent  part  of  the  ascending  aorta  after  passing 
through  the  lung.  One  through  the  third  to  fifth  intercostal  spaces  to  t 
right  of  the  sternum  would  wound  the  right  auricle.  The  pulmonary  artery 
would  be  reached  by  a thrust  through  the  third  rib  on  the  left  side  at  its 

junction  until  the  sternum.  . . 

‘ Olivier,  Jamain,  West,  and  especially  Fischer,  have  collected  statistics  with 

reo-ard  to' the  relative  frequency  of  wounds  of  the  different  cavities  of  the  heart. 
Fischer  has  collected  452  cases,  in  which  the  right  ventricle  is  stated  to  have 
been  wounded  in  123,  the  left  ventricle  in  101,  and  both  ventricles  in  26.  In 
28  cases  the  right  auricle,  and  in  13  the  left,  was  the  seat  of  injury.  The  apex 
of  the  heart  was  wounded  in  17.  The  reason  of  the  frequency  of  wound  of 
the  right  ventricle  is  the  obvious  anatomical  fact  that  it  lies  more  anteriorly 
than  the  left,  and  hence  is  more  likely  to  be  injured  by  wounds  that  penetrate 
the  chest  from  the  front— this  being  the  most  common  situation  of  wounds 
that  injure  the  heart.  According  to  Fischer,  in  258  cases  the  heart  u as 
wounded  from  the  front  of  the  thorax,  in  26  from  the  abdomen,  in  11  from 
behind,  and  in  5 from  the  side. 

The  pericardium  is  necessarily  wounded  in  most  cases  of  wounds  of  the 
heart.  But  there  are  instances  on  record  in  which  a ball  has  entered  the  chest 
and  caused  a laceration  of  the  heart-substance  without  penetrating  the  peri- 
cardium, which  escaped  in  consequence  of  its  firmness  and  fibrous  character. 
Again,  as  has  already  been  stated,  the  pericardium  alone  may  be  injured  : 
Fischer  has  collected  51  such  cases. 

The  Symptoms  of  a wound  of  the  heart,  when  immediately  fatal,  are  as 
follows.  The  person  struck  springs  up  convulsively,  or  falls  suddenly  prostrate  ; 
sometimes  with,  sometimes  without,  a sudden  and  sharp  shriek.  Death  results 
from  haemorrhage,  which  will  be  profuse,  and  pass  out  beyond  the  pericardium, 
if  the  wound  be  large  and  that  membrane  be  widely  opened  ; or  into  the 
pericardium,  preventing  action  of  the  heart  by  compression,  if  the  wound  be 
small.  In  either  case,  death  is  hastened  by  collapse  arising  from  shock  to  the 
central  organ  of  the  circulation  itself,  and  to  the  system  at  large  from  the 
wound  of  so  important  an  organ. 

If  the  wound  be  small  and  death  be  not  immediate,  there  are  evidences  of 
great  shock  in  the  intense  depression  of  vital  power,  the  pallid  and  anxious 
countenance,  and  the  relaxation  of  the  limbs.  The  action  of  the  heart  itself 
is  tumultuous,  weak,  and  irregular  ; the  pulse  is  scarcely  perceptible  ; the 
breathing  is  frightfully  embarrassed.  If  the  patient  survive  a few  days,  these 
symptoms  partially  and  intermittingly  subside,  and  the  ordinary  signs  of 
pericarditis  come  on — friction,  gradually  disappearing  more  or  less  completely 
as  the  pericardium  becomes  distended  with  fluid,  when  there  will  be  increased 
dulness  on  percussion,  with  a weak  impulse  and  elevation  of  the  heart’s  apex. 
By  auscultation  the  heart’s  sounds  will  be  found  to  be  feeble  and  muffled, 
especially  at  the  apex.  To  these  may  possibly  be  added  evidences  of  endo- 
cardial inflammation.  Of  these  consecutive  inflammatory  complications  and 
of  their  consequences  the  patient  will  most  probably  die,  though  perhaps  at  a 
remote  period  and  after  prolonged  suffering. 
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Ruptures  of  the  Heart  from  External  Violence,  without  penetrating 
wounds  of  the  chest,  arc  not  of  frequent  occurrence.  Gamgee  has,  however, 
collected  27  published  cases  of  this  accident.  On  analysing  these  he  finds  that, 
in  at  least  one  half  of  the  cases,  the  pericardium  was  intact ; 12  of  the  ruptures 
were  on  the  right,  10  on  the  left  side.  The  right  ventricle  was  ruptured  in  8, 
and  the  left  in  3 cases  ; whereas  the  left  auricle  was  torn  in  7,  and  the  right 
only  in  4 instances.  Death  is  usually  almost  instantaneous,  though  there  are 
instances  on  record  in  which  the  patient  made  some  exertion  after  the  rup- 
ture had  taken  place,  and  has  even  lived  for  several  hours.  In  a case  of  rupture 
of  the  right  auricle  recorded  by  Rust,  the  patient  survived  fourteen  hours.  In 
most  of  the  recorded  cases,  the  injury  occasioning  the  rupture  was  directly 
applied  to  the  region  of  the  heart.  But  instances  are  not  wanting  in  which  this 
organ  has  been  found  ruptured  through  one  or  both  ventricles  or  in  one  of  the 
auricles,  without  any  evidence  of  direct  injury  in  the  cardiac  region— the 
patient  having  fallen  upon  his  head  or  shoulders,  or  having  been  merely  thrown 
forcibly  to  the  ground  with  serious  injury  to  the  lower  extremities.  In  some 
of  these  cases,  there  is  reason  to  believe  that  the  rupture  was  produced  by  the 
spasmodic  violence  of  the  contractions  of  the  heart,  under  the  influence  of 
oreat  mental  emotion  or  fear.  The  only  case  that  has  occurred  in  my  practice 
was  that  of  a man  brought  into  the  Hospital  dead,  having  fallen  from  the  top 
of  a cart  on  to  his  right  shoulder.  On  examination,  the  liver  was  found 
extensively  torn,  in  fact  smashed,  and  the  pericardium  was  distended  with 
blood — there  being  a triangular  ragged  aperture  at  the  anterior  part  of  the 
left  auricular  appendage,  through  which  it  had  escaped. 

Wounds  of  the  Aorta  and  Vena  Cava  are  usually  as  immediately  fatal 
as  those  of  the  heart  itself.  In  this  respect,  they  resemble  wounds  of  the 
auricles  rather  than  those  of  the  ventricles.  Heil  has,  however,  recorded  a 
case  in  which  the  patient  lived  for  a twelvemonth,  after  receiving  a stab  that 

penetrated  the  ascending  aorta.  . . 

Wound  of  the  Thoracic  Duct  may  occur  in  surgica:  or  homicidal  injuries. 
It  has  happened  in  the  ligature  of  the  left  subclavian  artery,  and  in  wounds 
deeply  penetrating  the  chest.  The  main  diagnostic  symptom  is  a constant 
drippino-  or  draining  away  of  lymph.  This  condition  is  incurable,  and  would 
necessarily  prove  fatal,  even  if  the  patient  escaped  the  primarily  fatal  conse- 
quences of  the  concomitant  injury.  Bradley  lias  collected  and  published 
the  following  six  cases  which  illustrate  well  the  characters  oi  the  injuiy. 

“ Hoffmann’s  first  case  was  that  of  a woman  wounded  through  the  left  si  e 
with  a knife.  Following  the  wound  there  was  a copious  discharge  of  a sponta- 
neously coagulating  fluid,  which  was  observed  to  be  milky  during  digestion,  an  t 
clear  while  the  patient  was  fasting.  In  his  second  case,  the  escape  of  enyit 
followed  the  opening  of  an  abscess  of  the  posterior  mediastinum,  -lonro 
relates  a case  where  the  thoracic  duct  was  wounded  by  a stab  : the  1}  nvpi 
escaped  externally  and  also  into  the  pleural  cavity,  interfering  with  the  heart 
action.  Guiffort’s  case  is  of  a similar  nature.  Bonnet  gives  the  history  of  a 
Baron  Heinden,  who  was  wounded  in  battle  by  a bullet,  which  escajic  n®\ 
the^eft  scapula!  From  this  wound  there  gradually  began  to  flow  an  excessne 
miantitv  of  lymph.”  In  Quincke’s  case,  “the  pleural  oavit>  became  ■ < 
of ' extravasated  lymph  that  paracentesis  had  to  be  performed  to  pre\ 
i (location,  from  which,  indeed,  the  patient  eventually  died. 
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CHAPTER  XXIX. 


INJURIES  OF  THE  ABDOMEN  AND  PELVIS. 


INJURIES  OP  THE  ABDOMEN  AND  ABDOMINAL  VISCERA. 


Injuries  of  the  abdomen  may  be  divided  into  Contusion  of  the  Abdomen, 
with  or  without  Rupture  of  Internal  Organs  ; Non-penetrating  Wounds  ; and 
Penetrating  Wounds,  either  uncomplicated,  or  conjoined  with  Injury  or  Pro- 
trusion of  some  of  the  Organs  contained  in  this  cavity. 

Contusions  of  the  Abdominal  Walls  from  blows  or  kicks  usually  ter- 
minate without  serious  inconvenience,  but  in  some  cases  are  followed  by  very 
acute  peritonitis,  which  may  prove  fatal. 

In  other  cases,  the  abdominal  muscles  may  be  ruptured,  although  the  skin 
may  remain  unbroken.  A man  was  admitted  under  my  care  into  the  Hospital 
having  received  a blow  from  the  buffer  of  a railway-carriage  upon  his  abdomen. 
He  complained  of  great  pain  at  one  spot ; and,  on  examination  after  death, 
we  found  the  rectus  muscle  torn  across  without  injury  either  to  the  integu- 
ments or  the  peritoneum.  If  the  patient  live,  an  injury  of  this  kind  is  apt  to 
be  followed  by  atrophy  of  the  muscular  substance,  and  perhaps  by  the  occurrence 
of  a ventral  hernia  at  a later  period.  Occasionally  the  contusion  is  followed  by 
abscess  in  the  abdominal  wall,  which  has  a tendency  to  extend  widely  between 
the  muscular  planes.  The  abscesses  should  be  opened  early,  lest  they  burst 
into  the  peritoneal  cavity  and  occasion  fatal  inflammation. 


Buffer- Accidents. — A contusion  of  the  abdomen  is  often  associated  with 
Rupture  of  some  of  the  Viscera.  In  military  practice  these  internal  in- 
juries are  met  with  in  the  so-called  “wind-contusions,-”  in  civil  practice 
they  commonly  result  from  blows,  kicks,  the  passage  of  a cart-wheel  over 
the  abdomen,  or  a squeeze  of  the  body  between  the  buffers  of  two  railway 
carnages.  These  “ Buffer -accidents  ” are  of  common  occurrence  in  hospital 
practice,  resulting  usually  from  the  carelessness  of  railway-guards  and  porters, 
who,  in  trying  to  pass  between  carriages  in  motion,  are  caught  and  squeezed 
between  the  buffers.  In  these  cases  the  most  fearful  internal  injuries  occur 
often  without  any  external  wound.  A man  was  admitted  under  my  care  into 
University  College  Hospital,  in  whom  the  liver,  stomach,  spleen,  and  kidneys 
were  crushed  and  torn  ; the  heart  was  ecchymosed  on  its  surface,  and  011c  of 
the  lungs  was  lacerated,  without  any  rupture  of  the  skin  or  fracture  of  the 
nbs.  1 he  particular  organ  injured  depends  on  the  situation  of  the  blow  The 
organ  that  is  most  frequently  crushed  in  this  way  is  the  liver,  owing  to  its 

hpgmLZe  'n  the  "nyieldm8'  nafcure  and  midy  Ecerability  of  its  structure  ; 
m J AT  organs,  such  as  the  spleen  and  kidneys,  do  not  suffer  so  fre- 

ie  J PTreaS  1 hT  neVer  8eeu  injured-  Among  the  hollow  organs 

“ruclTl*  IT  ?rrU,8UfffS’  and  il  is  especially  likely  to  do  so  if 

lacerated  I f '''i  * Al)y  Porfci°n  of  the  intestinal  canal  may  be 

iave  seen  the  duodenum,  the  ileum,  the  jejunum,  and  the  large 
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intestine  raptured  in  different  cases : the  mesentery  likewise  may  be  torn,  and 
the  spermatic  cord  snapped  across. 

The  sufferer  usually  dies  in  the  course  of  a few  hours,  after  the  receipt  of 
these  severe  injuries,  from  haemorrhage  into  the  abdominal  cavity,  conjoined 
with  shock.  It  is  seldom  that  life  is  prolonged  sufficiently  for  peritonitis  to 
be  set  up,  though  this  is  the  chief  danger  to  be  apprehended  in  those  eases 
that  survive  the  more  immediate  effects  of  the  accident.  The  shock  of  itself 
may  prove  fatal,  though  there  be  but  little  apparent  internal  mischief ; thus, 

I have  seen  a man  die  collapsed  eight  hours  after  a buffer-accident,  in  whom 
no  injury  was  found  except  a small  rupture  of  the  mesentery,  attended  with  but 
very  slight  extravasation  of  blood.  The  severity  of  the  shock,  amounting 
often  to  prolonged  and  complete  collapse,  is  one  of  the  most  remarkable  phe- 
nomena attending  these  injuries.  It  is  difficult  to  account  for  it,  except  on 
the  supposition  that  it  is  due  to  wound  or  concussion  of  the  great  sympathetic 
nerve  and  its  large  abdominal  ganglia.  To  whatever  cause  it  may  be  referred, 
it  is  certain  that  it  is  greater  than  that  which  follows  a corresponding  injury, 
unattended  by  loss  of  blood,  of  any  other  part  of  the  body  except  the  central 
portions  of  the  cerebro-spinal  nervous  system.  The  continuance  of  the  shock 
may  be  maintained,  and  its  intensity  increased,  by  the  syncopal  effect  of  in- 
ternal haemorrhage,  which,  when  the  solid  organs  are  ruptured,  is  the  most 
common  cause  of  death.  So  far  as  my  experience  goes,  I would  say  that  the 
shock  is  most  severe  in  injuries  of  and  about  the  stomach,  probably  from 
damage  to  the  great  solar  plexus.  Haemorrhage  is  the  most  usual  cause  of 
death  when  the  liver  and  spleen  are  ruptured  ; and  the  patient  usually  dies  of 
acute  peritonitis  when  the  intestine  has  been  torn  across. 

The  Symptoms  of  an  internal  abdominal  injury  are  often  extremely  equivocal, 
and  will  necessarily  vary  according  to  the  organ  injured. 

If  the  Liver  have  been  ruptured,  pain  over  the  region  of  that  organ,  dulness 
on  percussion  from  extravasated  blood,  and  great  collapse,  followed,  if  the 
patient  live,  by  diffuse  peritonitis,  bilious  vomiting,  white  stools,  and  jaundice, 
will,  with  sufficient  precision,  indicate  the  true  nature  of  the  injury.  Bernard 
has' further  shown  that  contusions  of  the  liver  are  followed  by  saccharine 


diabetes.  .. 

Rupture  of  the  liver  is  by  no  means  always  speedily  or  even  necessarily 

fatal.  It  may  be,  and  usually  is  so,  from  great  extravasation  of  blood  or  ot 
bile  ; but  if  neither  of  these  be  largely  poured  out,  the  patient  may  live  tor 
some  considerable  time,  though  he  may  eventually  succumb  to  peritonitis. 
A man  was  once  admitted  under  my  care  into  the  Unh  ersit}  0 ege 
Hospital,  who  had  been  crushed  between  the  buffers  of  two  railway  carriages. 
He  was  collapsed  and  apparently  moribund,  but  rallied  in  a e\\  lours. 
Two  days  after  the  accident,  great  pain  and  tenderness  in  the  ng 
hypochondrium  were  complained  of,  and  dulness  on  percussion  was  oun 
extend  as  low  as  the  umbilicus.  He  became  jaundiced,  and  there  we 
symptoms  of  low  peritonitis  ; these  were  followed  by  great  swelling  0 
abdomen,  which  became  tympanitic;  the  peritonitis  continued,  and  sy  p 
of  intestinal  obstruction  came  on,  the  dulness  increasing,  with 
Hie  flanks  He  died  on  the  sixteenth  day  after  the  accident,  and  on  . « • 

tioii  no  less  than  240  ounces  of  bilious  fluid,  mixed  with  flakes  of  lyrap  1,  we 
found  ^nthe  abdominal  cavity  ; the  obstruction  of  the  bowels 
on  the  pressure  of  this  effusion,  and  011  the  matting  together  of  t 1 
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by  lymph.  There  was  a large  rent  in  the  thick  border  of  the  liver,  which  was 
■ beginning  to  cicatrize. 

Injury  over  the  region  of  the  liver,  probably  occasioning  laceration  ot  that 
organ,  followed  by  peritonitis  and  jaundice,  may  be  recovered  from.  Of  this 
I have  seen  several  instances  in  my  own  practice.  The  following  is  a good 
example.  A man,  about  forty  years  of  age,  fell  from  a scaffold  to  the  ground. 
In  falling,  he  struck  violently  against  a beam,  injuring  his  abdomen  on  the 
, right  side.  He  was  brought  to  the  Hospital  in  a state  of  collapse,  from  which 
he  slowly  rallied.  There  was  no  injury  but  that  of  the  abdomen,  of  which  he 
complained  much,  more  particularly  over  the  region  of  the  liver,  which  was 
verv  tense.  Peritonitis  speedily  set  in,  with  great  tympanitic  distension  of 
the  belly,  vomiting  of  bilious  matter,  and  the  passage  of  colourless  stools. 
These  symptoms  continued  many  days,  and  the  man  became  jaundiced.  As 
the  tympanites  subsided,  it  was  found  that  there  was  dulness  on  percussion  in 
both  flanks,  and  that  the  fluid,  which  was  evidently  extravasated  into  the 
peritoneal  cavity,  rose  to  a level  with  the  umbilicus  when  he  lay  on  his  left 
side,  which  he  did  habitually.  He  was  treated  with  opium,  and  put  on  a very 
mild  unstimulating  diet.  He  gradually  but  slowly  recovered,  the  vomiting 
becoming  less  frequent,  and  eventually  ceasing,  and  the  fluid  in  the  abdomen 
being  slowly  absorbed,  bile  at  the  same  time  appearing  in  the  motions  ; but 
the  tenderness  over  the  region  of  the  liver  continued  up  to  the  time  at  which 
he  left  the  Hospital,  nearly  two  months  after  the  accident.  In  this  case  the 
long  and  severe  collapse,  the  seat  of  pain  and  injury,  the  peritonitis,  the  bilious 
it  vomitings,  and  the  white  stools,  all  pointed  to  serious  injury  of  the  liver;  and 
rapid  intra-abdominal  extravasation  could  only  be  accounted  for  by  rupture 
of  that  organ. 

If  the  Spleen  have  been  lacerated,  there  will  be  all  the  effects  of  severe 
shock  of  the  system,  accompanied  by  those  of  internal  haemorrhage  ; coldness, 

I and  pallor  of  the  surface,  a small  and  feeble  pulse,  anxiety  of  countenance, 
and  great  depression  of  the  vital  powers,  with  pain  at  the  seat  of  injury,  and 
| dulness  on  percussion  from  extravasated  blood.  These  symptoms  usually 
terminate  rapidly  in  death. 

Rupture  of  the  spleen  is  specially  liable  to  occur  from  slight  blows  when 
that  organ  is  enlarged  as  the  result  of  exposure  to  a malarious  climate. 

If  the  Kidneys  be  injured,  there  will  commonly  be  a frequent  desire  to 
; Pass  urine,  and  this  will  be  tinged  with  blood,  often  to  a considerable  extent. 
If  the  ureter  become  plugged  by  a clot  there  may  be  severe  renal  colic,  the 
pain  shooting  down  to  testicle  and  thigh.  Sometimes  the  bladder  becomes 
distended  with  coagulated  blood.  After  the  discharge  of  blood  ceases,  the 
urine  will  become  albuminous,  and  may  continue  so  for  a great  length  of  time. 
On  examining  such  albuminous  urine  under  the  microscope,  it  will  generally 
he  found  to  contain  a few  blood-corpuscles,  and  possibly  some  tube-casts, 
at  first,  perhaps,  containing  blood-corpuscles,  and  later  on  becoming  granular. 

us  and  mucus,  with  epithelium-cells  from  the  pelvis  of  the  kidney,  and 
occasionally  lenal  epithelium  may  be  met  with  later  on,  showing  the  existence 
• ot  inflammation  in  the  kidney.  It  is  a remarkable  and  important  practical 
act  that,  so  far  as  my  experience  goes,  I have  never  seen  albumen  in  the 
l ~ ^ 10  1CSU^  °f  ucnal  injury,  unless  it  had  been  preceded  by  blood. 
ie  absence  of  blood  from  the  urine  must  not,  however,  be  taken  as  anindica- 
°nvo'a  / 10  kklney  *S  n°k  iniured  5 ^ may  he  so  disorganized  as  to  be  totally 
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incapable  of  secreting,  or  the  ureter  being  torn  across  no  bloody  urine  finds  its 
way  into  the  bladder.  A man  was  admitted  into  the  Hospital  under  my  care 
for  a buffer-injury  of  the  back  ; he  passed  urine  untinged  with  hlood,  but  after 
death  his  right  kidney  was  found  completely  smashed  by  the  blow,  and  there 
was  an  extensive  extravasation  of  blood  in  the  fat  around  it;  here  it  was 
evident  that  the  disorganization  was  so  sudden  and  complete  that  no  urine 
could  find  its  way  into  the  bladder.  In  another  case,  in  consequence  of  a fall 
from  a window,  an  elderly  man  died  in  the  course  of  an  hour,  having  struck 
his  back  and  sustained  several  fractures  of  the  limbs.  The  left  kidney  was 
ruptured  in  a starred  manner,  with  extensive  extravasation  of  blood  into  the 
tissues  around  it,  but  there  was  not  a tinge  of  blood  in  the  urine  which  was 


retained  in  the  bladder. 

Rupture  of  the  kidney  is  by  no  means  necessarily  fatal.  Patients  have 
lived  after  exhibiting  all  the  signs  of  it— the  passing  of  bloody  urine,  and  the 
presence  of  circumscribed  peritonitis  ; and,  when  death  has  occurred  at  a later 
period,  cicatrices  have  been  detected  in  the  organ.  A patient  was  admitted 
under  my  care  into  the  University  College  Hospital  for  a severe  blow  upon 
the  back  from  the  buffer  of  a railway-carriage,  followed  by  haematuria  and 
other  symptoms  of  renal  injury;  on  his  death  from  pneumonia  nine  weeks 
after  the  accident,  an  extravasation  of  blood,  with  the  marks  of  recent 
cicatrization,  was  found  in  the  left  kidney. 

When  the  Stomach,  is  ruptured  the  nature  of  the  accident  is  usually 
revealed  by  bloody  vomiting,  with  pain  in  the  region  of  the  stomach,  and  the 
most  profound  shock.  These  signs,  however,  do  not  occur  in  all  cases.  A 
man  was  admitted  to  the  Hospital  under  my  care,  whose  abdomen  had  been 
squeezed  between  a cart-wheel  and  a lamp-post ; during  the  five  houis  that  he 
lived  he  vomited  several  times,  bringing  up  a meal  which  he  had  taken 
immediately  before  the  accident.  In  the  vomited  matters  there  was  no  blood 
to  be  seen  ; but  on  examination  after  death  it  was  found  that  not  only  the 
liver  and  spleen  were  ruptured,  but  the  stomach  was  torn  almost  completely 
across  near  the  pylorus. 

Rupture  of  the  Intestine  is  much  more  common  than  that  of  the  stomach. 
It  may  occur  at  any  part  of  the  gut,  but  is  most  commonly  met  vs  it h in  the 
duodenum  or  at  the  junction  of  the  duodenum  and  jejunum.  The  frequency 
with  which  the  duodenum  is  ruptured  is  due  partly  to  its  position,  and  partly 
to  its  fixity.  The  third  part  of  the  duodenum  crosses  the  spine  in  front  of 
the  second  lumbar  vertebra,  or  about  one  inch  above  the  umbilicus,  and  thus 
receives  no  protection  from  the  costal  cartilages.  In  this  part  of  its  course  it 
is  uncovered  by  peritoneum,  and  is  consequently  fixed  so  firmly  that  it  receives 
the  full  force  of  any  violent  pressure,  being  unable  to  slip  away  from  beneath  it. 
as  do  those  parts  of  the  intestine  which  are  completely  covered  by  peritoneum, 
and  attached  to  a loose  mesentery.  When  the  force  is  applied  in  an  oblique 
direction  from  right  to  left,  rupture  occasionally  takes  place  at  the  junction  0 
the  movable  jejunum  with  the  fixed  duodenum.  Rupture  of  the  duodenum 
rnav  occur  therefore  with  or  without  injury  to  the  peritoneum.  Rupture  of  the 
(rut  into  the  peritoneal  cavity  is  indicated  by  intense  pain  in  the  belly  w ith  se\  ere 
shock  Peritonitis  speedily  sets  in,  with  vomiting,  at  first  bilious,  but  >-00 

becoming  dark-coloured  or  almost  black.  The  abdomen  becomes  tympamfre 

and  tensely  distended,  with  gradually  increasing  dulnoss  m eac h Haii  v. 
gas  in  the  peritoneal  cavity  may  sometimes  be  recognized  by  tv  i< 
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resonance  in  front  of  the  liver.  The  belly  is  acutely  tender,  and  the  patient 
lies  on  his  back  with  his  knees  drawn  up.  These  injuries  are  extremely  fatal, 
in  fact  if  the  aperture  in  the  gut  be  of  sufficient  size  to  allow  of  the  escape  of 
the  contents  of  the  gut  into  the  peritoneal  cavity,  death  almost  inevitably 
results.  Rupture  of  the  third  part  of  the  duodenum  behind  the  peritoneum 
is  accompanied  by  much  less  clearly  marked  symptoms ; there  are  pain  and 
tenderness,  and  possibly  vomiting  of  blood.  If  the  patient  survive  sufficiently 
long  he  may  pass  a motion  blackened  by  altered  blood.  Death  takes  place 
in  these  cases  usually  from  diffuse  suppuration  spreading  in  the  loose  sub- 
peritoneal  tissue  downwards  in  front  of  the  kidneys  or  even  to  the  iliac  fossre, 
in  consequence  of  which  peritonitis  with  effusion  is  often  set  up. 

An  occasional  symptom  of  rupture  of  the  intestine  is  Emphysema  of  the 
Abdominal  Wall,  and  subsequently  of  the  trunk  generally,  from  the  escape 
of  flatus  from  wounded  intestine  into  the  subperitoneal  areolar  tissue,  and 
thence  into  the  more  superficial  planes.  When  this  takes  place,  the  same 
doughy,  puffy,  inelastic,  crepitating  swelling  of  the  subcutaneous  areolar 
tissue,  that  is  met  with  in  thoracic  emphysema,  is  observed.  It  usually 
commences  in  one  or  the  other  flank,  and  may  then  creep  up  towards  the 
axilla,  or  hi  front  of  the  abdominal  wall. 

As  a diagnostic  sign,  this  form  of  emphysema  is  valuable  in  those  cases  in 
which  the  intestines  have  been  injured,  either  without  any  wound  of  the 
abdominal  parietes,  or,  if  there  be  wound,  without  protrusion  of  the  injured 
portion  of  gut.  In  two  of  the  cases  in  which  I have  observed  it,  this  con- 
dition tv  as  the  only  positive  sign  of  intestinal  injury.  In  one  case,  the  transverse 
duodenum  had  been  ruptured  where  uncovered  by  peritoneum,  by  a buffer- 
accideut , and,  in  the  other  the  rectum  and  meso-rectum  had  been  traversed 
by  a pistol-ball.  In  both  these  cases  the  emphysema  was  extensive,  the  flatus 
having  passed  directly  into  the  subperitoneal  areolar  tissue.  In  other  cases  it 
may  in  the  first  instance  pass  into  the  cavity  of  the  abdomen,  and  render  that 
tympanitic,  and  then,  as  in  thoracic  emphysema  after  pneumothorax,  escape 
into  the  areolar  tissue  at  the  edges  of  the  wound.  In  a case  under  my  observa- 
tion, it  occurred  after  tapping  the  bladder  through  the  rectum.  The  flatus 
escaped,  after  the  removal  of  the  cannula  on  the  sixth  day,  through  the  small 
aperture  in  the  walls  of  the  gut  into  the  subperitoneal  areolar  tissue  of  the 
pelvis,  thence,  through  the  sciatic  notches,  down  the  posterior  and  outer  parts 
of  the  thighs  and  the  flanks.  L 

The  diagnosis  of  abdominal  emphysema  from  thoracic  emphysema,  and  from 
putrefactive  infiltration  of  air  into  the  areolar  tissue,  requires  to  be  made  In 
the  first  case,  the  diagnosis  may  readily  be  effected  by  observing  an  absence  of 
the  signs  of  thoracic  injury,  and  by  the  situation  of  the  emphysema  in  the 
posterior  or  lateral  abdominal  wall,  or  around  the  lips  of  a wound.  From 

trat1011  7! th. r’  nthe  abdominal  emphysema  is  easily  distin- 
gmshed  by  the  cause,  and  by  the  absence  of  diffuse  inflammation  of  the  areolar 

delrii  T1reatment  of,fchc  Ifious  iniuries  of  thc  abdomen  that  have  just  been 
visce rn  im  ^ TPi°‘  \ ° Sy?pfcoms  indicate  laceration  of  one  of  the 

accident  1 G ° -C  °n°,  durmg’  fcIl°  sfcate  °f  collapse  supervening  on  the 
been  roenb  y0mi  k?T'f  h<3  .patl(mt  quiefc>  and  employing  the  means  that  have 

this  neHorr  a r.  rSSenmg  fcbe  effccts  of  shock-  If  fclie  patient  survive 
’ 111  L ncd  re  uince  must  be  placed  on  the  maintenance  of  perfect  rest 
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of  the  intestines  by  the  free  administration  of  opium.  The  treatment  of  trau- 
matic peritonitis  will  be  more  fully  described  with  Wounds  of  the  Intestine. 

Wounds  of  the  Diaphbagh  may  be  occasioned  by  stabs  or  by  gunshot- 
injury.  Sometimes,  however,  this  muscle  is  perforated  by  the  fragment  of  a 
broken  rib  without  external  wound.  The  lesion,  though  not  in  itself  mortal, 
is  necessarily  usually  complicated  with  so  much  visceral  injury  as  to  be  very 
generally  followed  by  death.  If  the  patient  survive,  the  aperture  may  be 
closed  by  a cicatrix,  to  which  the  adjacent  lung  will  probably  adhere  ; and 
thus  the  separation  between  the  cavities  of  the  chest  and  abdomen  will  be 
maintained.  Should  this  not  happen,  a hernial  protrusion  of  some  of  the 
abdominal  viscera  may  take  place  into  the  pleural  cavity,  as  will  be  more 
fully  described  when  we  speak  of  “ Diaphragmatic  Hernia.  ’ 

WOUNDS  of  the  Abdomen.- — Wounds  of  the  Abdominal  Wall  that  do 
not  penetrate  the  Peritoneal  Cavity,  if  uncomplicated  with  internal 
injury,  usually  do  well,  and  require  merely  to  be  treated  on  ordinary  prin- 
ciples. If  they  be  incised,  and  so  extensive  as  to  require  sutures,  the  stitches 
should  be  introduced  through  the  skin  alone,  never  through  muscular  or 
tendinous  structures,  the  union  of  which  could  not  be  effected  in  this  way  ; 
the  parts  injured  must  also  be  relaxed  by  careful  attention  to  position.  When 
they  are  the  result  of  gunshot-injury,  they  suppurate  extensively,  and  are 
very  slow  in  healing.  The  epigastric  artery  is  occasionally  divided  in  these 
injuries,  and  may  give  rise  to  extravasation  of  large  quantities  of  blood  into 
the  sheath  of  the  rectus  ; the  wound  must  then  be  enlarged,  if  necessary,  the 
extravasated  blood  cleaned  out,  and  the  artery  secured  by  a ligature. 

Wounds  that  Penetrate  the  Cavity  of  the  Abdomen  are  of  especial 
interest,  on  account  of  the  frequency  with  which  they  are  complicated  with 
peritonitis,  and  with  injury  of  the  viscera.  They  may,  for  practical  purposes, 
be  divided  into,  1,  those  that  Penetrate  the  Peritoneal  Sac,  without  wounding 
or  causing  the  protrusion  of  any  of  the  contained  organs  ; and,  2,  those  that 
are  complicated  with  Protrusion  or  Wound  of  some  of  the  Viscera. 

I.  Penetrating  Wounds  of  the  Abdomen,  without  Visceral  Pro- 
trusion or  Injury,  are  often  somewhat  difficult  to  distinguish  from  simple 
wounds  of  the  abdominal  wall,  though  the  escape  of  a small  quantity  of  reddish 
serum  may  reveal  the  nature  of  the  accident.  In  these  cases  the  Surgeon 
should  be  careful  not  to  push  his  examination  too  far,  by  probing  or  otherwise 
exploring  the  wound,  lest  he  really  perforate  the  peritoneum  which  was  pre- 
viously intact.  The  cavity  of  the  peritoneum  has  often  been  perforated  from 
front  to  back  by  bullet-wounds  or  sword-thrusts,  without  there  being  anj  sign 
of  visceral  injury.  In  the  absence  of  peritonitis  or  other  signs  of  mischief, 
the  wound  must  be  treated  as  a simple  one  ot  the  abdominal  wall,  and  any 
complication  that  may  occur  must  be  met  in  the  way  that  will  immediate  y 


be  described. 

2.  In  a Penetrating  Wound  with  Protrusion  or  Injury  of  Viscera, 

the  risk  is  necessarily  greatly  increased;  here  the  chief  danger  is  from  pen- 
touitis  induced  either  by  extravasation  of  the  intestinal  contents  into  t ie 
peritoneal  cavity,  or  by  decomposition  of  the  extravasated  blood  or  serous 
effusion  in  the  peritoneum  consequent  upon  the  communication  ot  the  1. 
with  the  air  by  the  external  wound.  This  is  all  the  more  likely  to  occur 
the  wound  be  of  such  a nature  that  it  cannot  unite  by  the  first  mtent 
in  most  gunshot-injuries.  It  but  seldom  happens  that  death  results 
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haemorrhage  in  these  cases,  though  this  may,  of  course,  occur  if  any  of  the 
larger  vessels  be  injured. 

Protrusion  of  uninjured  intestine , mesentery , or  omentum  may  take  place 
through  the  wound  in  the  abdominal  wall.  This  protruded  mass  is  always 
very  large  in  comparison  with  the  aperture  from  which  it  escapes,  the  sides  of 
which,  being  overlaid  by  it,  constrict  it  rather  tightly,  so  as  to  form  a distinct 
neck  to  the  protrusion.  If  left  unreduced,  the  mass  speedily  loses  its  polish 
and  bright  colour,  becoming  dull  and  livid  from  congestion  ; it  then  inflames 
and  swells,  and  soon  becomes  gangrenous  from  the  pressure  exercised  upon  it 
by  the  sides  of  the  aperture  through  which  it  has  passed. 

In  many  cases  the  protruded  intestine  is  wounded.  The  existence  of  this 
further  injury  will  readily  be  ascertained  by  the  escape  of  flatus,  or  of  the 
fluid  contents  of  the  gut.  The  characters  of  the  wound  vary,  as  Travers  has 
pointed  out,  according  to  its  size.  If  it  be  a mere  puncture,  or  even  an 
incision  two  or  three  lines  in  length,  eversion  or  prolapsus  of  the  mucous 
membrane  will  take  place,  so  as  to  close  it  sufficiently  to  prevent  the  escape  of 
the  contents.  If  the  aperture  be  above  four  lines  in  length,  this  plugging  of 
it  by  everted  mucous  membrane  cannot  occur,  and  then  the  contents  of  the 
bowel  escape  ; but,  even  in  these  circumstances,  there  will  be  a tendency  to 
the  protrusion  of  the  membrane,  which  forms  a kind  of  lip  over  the  ed°'e  of 
the  cut.  ° 

A wounded  intestine  which  does  not  protrude , but  remains  within  the 
abdominal  cavity,  exhibits  the  same  phenomena.  In  these  cases,  however, 
there  is  the  additional  danger  of  the  extravasation  of  the  intestinal 
contents  into  the  peritoneum.  This  extravasation  is  unquestionably  one  of 
the  gieatest  dangers  that  can  occur  in  wounds  of  the  abdomen,  inasmuch  as 
by  its  inflating  qualities  the  feculent  matter  gives  rise  to  and  keeps  up  the 
most  intense  peritonitis.  It  is  not,  however,  an  invariable  sequence  of  pene- 
trating wounds  of  the  intestine,  especially  if  the  wound  be  made  by  a sharp 
instiument ; and  even  in  bullet- wounds  of  the  gut  no  faecal  extravasation  may 
take  place.  This  was  well  illustrated  in  a case  in  University  College  Hospital 
of  a man  who  was  shot  through  the  abdomen.  The  intestines,  which  con- 
tained much  feculent  matter,  were  traversed  by  the  bullet  in  four  places.  He 
lived  twenty-four  hours,  and  yet  no  feculent  extravasation  took  place  In 
another  case  to  which  I was  called,  that  of  a young  gentleman  who  had  been 
accidentally  shot  through  the  abdomen  with  the  ramrod  of  a horse-pistol  the 
descending  colon  was  cut  completely  across,  and  the  small  intestines  perforated 
m two  places  ; and  yet  no  extravasation  took  place,  though  he  survived  the 
accident  two  days.  Otis,  however,  points  out  in  the  Report  of  the  American 
V\  ar,  that  these  cases  are  entirely  exceptional,  and  that  in  the  vast  majority 
o gunshot-wounds  of  the  intestine,  fmcal  extravasation  docs  take  place,  and 
gives  rise  to  fatal  peritonitis.  That  certain  cases  escape  this  danger  may  be 
due  to  several  causes  In  the  first  place,  as  we  have  already  seen,  if  the 
wound  in  the  gut  be  below  a certain  size,  there  is  a natural  tendency  to  its 
occlusion  by  eversion  of  the  mucous  membrane.  In  other  cases  again,  as  in 
he  duodenum  or  colon,  the  gut  may  be  wounded  at  a part  that  is  not  covered 
) peritoneum.  Resides  this,  it  must  be  borne  in  mind  that,  though  in  ordi- 
JLrr8e  W,e,  sfieak°t  the  “cavity”  of  the  abdomen,  there  is  in  reality 

wLlP  f her?  benig  110  emP^  sPace  within  the  peritoneal  sac,  but  the 

ic  visceial  contents  of  the  abdomen  being  so  .closely  and  equably 
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brought  into  contact  by  the  pressure  of  the  abdominal  muscles  and  of  the 
diaphragm,  that  it  requires  some  force  for  the  intestinal  contents  to  overcome 
this  uniform  support,  and  to  insinuate  themselves  between  the  coils  of  con- 
tiguous portions  of  intestine.  The  influence  exercised  by  the  continuous 
pressure  of  the  abdominal  walls  upon  the  intestinal  contents,  is  well  shown 
by  the  greater  facility  with  which  these  escape  from  a portion  of  wounded 
intestine  that  has  been  protruded,  than  from  one  that  is  still  lying  within  the 
abdomen.  In  the  former  case,  fmccs  will  escape  from  a much  smaller  aperture 
than  in  the  latter,  in  consequence  of  the  gut  not  being  supported  on  all  sides 
by  the  uniform  pressure  to  which  it  is  subjected  within  the  abdomen.  The 
close  and  uniform  contact  of  the  coils  of  intestine  with  each  other  also  favours 
the  adhesion  of  the  wounded  coil  to  the  neighbouring  parts,  and  thus  tends 
either  to  completely  prevent  or  to  limit  faecal  extravasation.  In  some  cases  also 
it  is  probable  that  the  shock  of  the  injury  arrests  for  a time  the  peristaltic 
movements  of  the  gut,  and  in  these  circumstances  adhesions  sufficiently  firm 
to  prevent  faecal  extravasation  may  form  within  twenty-four  horns.  Thus,  in 
a case  under  my  care  in  University  College  Hospital,  the  patient,  a young 
man,  aged  22,  cut  his  throat,  and  stabbed  himself  twice  in  the  abdomen  with 
a dinner-knife.  One  of  these  wounds  divided  more  than  a third  of  the  cir- 
cumference of  the  jejunum.  The  patient  survived  thirty -six  houis,  and  at  the 
post-mortem  examination  the  wounded  coil  was  found  to  contain  blood  and 
liquid  contents,  but  it  was  adherent  by  firm  inflammatory  exudation  to  the 
neighbouring  coils  of  intestine,  and  no  extravasation  had  taken  place.  The 
patient  more  frequently  escapes  without  extravasation  when  the  great  gut  is 
wounded,  than  when  the  small  intestine  is  perforated. 

Bloocl  is  extravasated  readily,  as  the  force  of  the  circulation  is  quite  sufficient 
to  overcome  any  resistance  offered  by  the  equable  support  of  the  abdominal 
Avails.  Extravasations  of  blood  usually  diffuse  themseh'es  amongst  the  intes- 
tines, and  gravitate  to  the  flanks,  and  to  the  caArity  of  the  pelvis. 

When  the  contents  of  the  intestine  escape  into  the  peritoneum  diffuse 
peritonitis  most  commonly  results,  the  ffeces  becoming  mixed  with  the  abun- 
dant inflammatory  effusion.  In  other  cases,  hoAveA  er,  exti  avasations,  Avhet  ler 
of  fences  or  blood,  if  in  small  amount,  may  sIioav  but  little  tendency  to  diffuse 
themselves,  and  may  become  localized  in  the  neighbourhood  of  the  part  from 
which  they  were  originally  poured  out;  owing,  in  the  first  instance,  to  the 
surrounding  pressure,  and,  at  a later  period,  to  the  formation  of  ad  lesions 
between  the  folds  of  intestine  and  the  neighbouring  viscera.  The  existence 
of  these  extravasations  may,  in  many  cases,  be  recognized  by  dulness  on  pci 
cussion  around  the  wound,  by  the  localized  SAvelling  to  which  they  gi'C  use, 
and  sometimes  by  their  escape  through  the  external  aperture. 

Traumatic  Peritonitis  is  the  great  danger  to  be  apprehended  in  a 
serious  injuries  of  the  abdomen.  It  occurs  in  two  forms,  the  localized  an 
diffuse.  Localized  peritonitis  may  folloAV  a severe  contusion,  without  rccog 
nizable  injury  to  any  viscus.  It  occurs  also  in  cases  of  wound  ^ rupture  o 
the  intestine,  in  which  there  is  no  extravasation  of  the  contents  of  the  g , 
in  slight  lacerations  of  the  liver,  spleen,  or  kidneys.  Localized  PcrltnI’’.  _ 
accompanied  by  the  pathological  phenomena  common  to  all  ndlamni 
the  vessels  become  engorged  and  exudation  takes  place,  composed  o 
plasma,  more  or  less  pure,  and  migrating  white 
coagulates,  the  fibrin  and  the  corpuscles  forming  the  lymph 
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the  contiguous  surfaces  of  the  peritoneum  to  each  other,  and  the  serum  drain- 
ing away  into  the  cavity  of  the  abdomen,  from  which  it  is  rapidly  absorbed. 
In  these  cases,  in  which  there  is  no  persistent  source  of  irritation,  the  inflam- 
mation speedily  subsides,  the  exudation  becomes  penetrated  by  new  vessels, 
and  finally  firm  bands  of  fibrous  tissue  are  formed,  uniting  the  coils  of  intestine 
or  the  injured  viscera  to  each  other  or  to  the  abdominal  wall.  In  other  cases 
again,  firm  adhesions  may  form  at  the  circumference  of  the  inflamed  area,  and 
the  process  may  reach  the  stage  of  suppuration  opposite  the  wound  of  the  gut- 
in  consequence  of  a very  slight  escape  of  its  contents,  or  the  same  may  occur 
opposite  a wound  or  laceration  of  one  of  the  solid  viscera.  There  is  thus 
formed  a collection  of  pus  bounded  by  the  neighbouring  viscera  or  coils  of 
intestine,  and  shut  off  by  firm  adhesions  from  the  general  cavity  of  the  abdo- 
men. Such  a collection  of  pus  may  finally  burst  through  the  surrounding 
adhesions,  and  thus  set  up  diffuse  peritonitis,  or  it  may  make  its  way  into  one 
of  the  hollow  viscera  or  to  the  skin,  and  be  safely  discharged. 

The  symptoms  of  localized  peritonitis  are  intense  pain  and  tenderness  over 
the  affected  spot  : often  aggravated  by  movement  or  respiration.  There  is 
some  elevation  of  temperature,  and  there  may  be  vomiting.  Should  a loca- 
lized collection  of  pus  form,  the  tenderness  and  pain  will  remain,  there  will 
be  a definite  swelling  and  hardness  to  be  felt  at  the  affected  part.  The  febrile 
disturbance  remains  unrelieved,  and  there  may  be  one  or  more  rigors.  Should 
the  pus  burst  through  the  surrounding  adhesions  and  find  its  way  into  the 
general  cavity  of  the  peritoneum  there  will  be  intense  sudden  aggravation  of 
the  pain,  followed  by  the  symptoms  of  diffuse  peritonitis. 

Diffuse  Peritonitis  occurs  first,  as  the  result  of  extravasation  of  the  con- 
tents of  the  gut,  either  in  penetrating  wounds  from  without  or  from  within 
the  gut,  or  from  ruptures  from  external  violence  ; and  secondly,  from  decom- 
position of  extravasated  blood  or  inflammatory  exudation  in  the  cavity 
of  the  peritoneum.  The  putrefactive  ferment  may  find  its  way  into  the 
cavity  of  the  peritoneum  from  without  by  means  of  an  external  wound,  or 
from  within,  from  the  intestine,  either  by  rupture  or  perforation  of  its 
coats,  or  in  consequence  of  sloughing  of  the  wall  of  the  gut  from  the 
violence  to  which  it  has  been  exposed.  The  experience  of  the  operation  of 
ovariotomy  shows  us  that  the  peritoneal  cavity  may  be  opened  and  finely 
exposed  to  the  air  without  any  great  risk  of  the  occurrence  of  septic  peritonitis 
provided  that  it  be  thoroughly  cleaned  and  no  decomposable  matter  be  left 
within  it.  The  subject  has  further  been  experimentally  investigated  in 
animals  by  Wegner,  and  the  results  obtained  by  him  tend  to  show,  that  if 
only  a portion  of  the  peritoneum  be  exposed  to  irritation,  the  liquid  exudation 
is  rapidly  absorbed  by  the  healthy  part  of  the  membrane,  so  that  the  cavity  is 
kept  dry  and  free  from  putrescible  matter.  In  rabbits  it  was  found  that  a 
considerable  quantity  of  simple  water,  or  even  of  fluids  containing  septic 
bacteria,  could  be  injected  into  the  peritoneal  cavity  without  evil  results 
0 owing,  the  fluids  being  rapidly  absorbed  and  carried  into  the  blood  stream. 
It,  however,  the  quantity  injected  was  greater  than  could  be  thus  rapidly  disposed 
ot,  septic  peritonitis  invariably  followed.  It  seems  probable,  therefore,  that 
the  occurrence  of  septic  peritonitis  after  wounds,  opening  the  cavity  of  the 
a omen,  whether  in  surgical  operations  or  in  accidents,  depends  to  a great 
ox  en  upon  the  amount  of  putrescible  matter  in  the  cavity.  If  from  a wound 

some  considerable  vessel  a large  quantity  of  blood  is  extravasated,  or  if  in 
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consequence  of  local  irritation,  as  from  a wound  or  rupture  of  the  gut  with  or 
without  slight  faecal  extravasation,  the  amount  of  inflammatory  effusion  is 
greater  than  the  uninjured  part  of  the  peritoneum  can  rapidly  absorb,  the 
putrefactive  ferment  finds  material  upon  which  it  can  act,  and  decomposition 
and  septic  peritonitis  follow.  With  a clean  peritoneal  cavity  and  little 
exudation  the  patient  escapes.  In  injuries.' of  the  liver,  peritonitis  may  result 
from  the  escape  of  bile  into  the  cavity  of  the  abdomen  without  decomposition 
taking  place. 

In  a case  of  diffuse  peritonitis  the  post-mortem  examination  shows 
excess  of  fluid  which,  in  the  earlier  stages,  is  found  chiefly  in  the  most 
dependent  parts,  the  cavity  of  the  pelvis  and  the  flanks.  The  intestines  are 
reddened,  and  the  coils  are  distended.  In  the  earliest  stage  the  peritoneal 
surface  has  lost  its  natural  gloss  to  some  extent,  and  feels  greasy.  When  the 
inflammation  is  further  advanced,  lymph  is  found  on  the  gut,  and  especially  in  1 
the  angles  between  two  contiguous  coils.  If  two  coils  be  separated,  they  will 
be  found  paler  in  colour  from  mutual  pressure  at  the  points  which  have  been 
in  contact,  and  marked  by  a darker  red  line  where  they  separate.  The 
intestines  are  very  slightly  adherent  to  each  other.  In  the  most  dependent 
parts  of  the  cavity  is  a large  quantity  of  turbid  serum,  mixed  with  shreds  of 
coagulated  exudation,  or  the  fluid  may  assume  the  form  of  thin  pus.  It  is 
usually  very  offensive,  and  is  excessivelyfdangerous  if  inoculated,  giving  rise 
to  the  most  dangerous  forms  of  dissecting-wound.  Gas  from  the  intestines  is 
also  frequently  met  with  in  the  abdominal  cavity. 

The  symptoms  in  these  cases  are  pain  and  tenderness,  at  first  most  marked  in 
the  neighbourhood  of  the  injury,  but  gradually  extending  to  the  whole  abdomen, 
and  aggravated  by  occasional  stabbing  pains.  This  is  followed  by  tympanitic 
distension  of  the  abdomen,  from  paralysis  of  the  muscular  coat  of  the  gut,  and 
also  in  some  cases  partly  from  the  escape  of  flatus  into  the  peritoneal  cavity. 
The  patient  suffers  great  distress  ; he  lies  on  his  back  with  his  knees  drawn 
up  to  relax  the  abdominal  muscles,  and  the  slightest  pressure  causes  intense 
agony.  Occasionally,  respiration  is  seriously  interfered  with  by  the  tension  of 
the  abdomen.  Yomiting  is  an  early  symptom  ; the  contents  of  the  stomach 
are  brought  up  without  straining,  seeming  to  pump  out  almost  without  efloit. 
As  the  effusion  increases,  there  will  be  dulness  in  the  flanks,  shifting  its  position 
as  the  patient  is  moved,  and  tympanitic  resonance  in  front.  As  the  case 
advances,  the  vomited  matter  becomes  dark  from  admixture  of  blood  fiom 
the  congested  mucous  membrane.  Hiccup  may  form  a troublesome  symptom. 
The  pulse  is  at  first  small,  quick,  and  hard,  often  assuming  a wiry,  incompies- 
sible  character.  The  temperature  is  at  first  high,  reaching  often  103  or 
104°  Fahr.  ; but  in  septic  cases  it  usually  falls  rapidly  before  death,  and 
may  even  become  subnormal.  There  is  great  anxiety  ol  countenance,  an 
before  death  the  extremities  become  cold,  and  the  patient  dies  with  the  signs 
of  collapse.  This  diffuse  traumatic  peritonitis  will  set  in  and  run  its  course 
with  great  rapidity.  In  a case  in  University  College  Hospital  already  alluiei 
to,  of  bullet-wound  of  the  abdomen,  the  patient  lived  twenty-four  hours.  Two 
or  three  pints  of  serous  effusion  with  much  puriform  fluid  were  found  : an 
o-reat  reddening  of  the  whole  of  the  visceral  and  much  of  the  parietal  peri- 
toneum had  ensued.  In  another  case  of  rupture  of  the  ileum,  the  consecutive 
peritonitis  proved  fatal  in  about  thirty  hours  after  the  accident.  1 lu>  cxticm 
rapidity  in  its  course  and  fatal  termination,  is  due  to  the  rapid  absorption  0 
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: the  unhealthy  inflammatory  products,  in  septic  cases  aggravated  by  the 
presence  of  the  products  of  putrefaction  ; in  fact  many  of  these  cases  form  the 
most  marked  instances  of  this  form  of  blood-poisoning.  The  rapidity  of  the 
I fatal  termination  is  due  to  the  great  extent  of  the  absorbing  surface,  and  the 
' large  dose  of  the  poison  that  is  thus  taken  up  in  a very  short  time. 

Prognosis  of  Penetrating  Wounds  of  the  Abdomen. — Penetrating  wounds  of 
the  abdomen  are  amongst  the  most  fatal  of  all  injuries.  In  the  reports 
of  the  American  Civil  War,  thirteen  cases  of  punctured  or  incised  wounds 
without  injury  to  viscera  are  recorded,  with  nine  recoveries,  and  nineteen 
similar  injuries  from  gunshot,  with  twelve  recoveries.  Of  fourteen  recorded 
cases  of  punctured  or  incised  wounds  with  visceral  lesion  only  two  recovered. 
The  recorded  cases  of  gunshot- wound  with  visceral  injuries  amounted  to 
3,771,  and  of  these  only  421  recovered,  and  in  242  the  result  was  unknown. 
I In  the  great  majority  of  these  cases  the  exact  visceral  injury  was  not  recorded. 

1 In  seventy-nine  the  stomach  was  wounded,  and  of  these  nineteen  recovered. 
In  653  the  intestines  were  wounded,  and  of  these  118  recovered  ; but  the  exact 
part  of  the  gut  is  not  specified  in  a large  proportion  of  these  cases.  Otis, 
however,  states  that  he  has  been  unable  to  find  a single  incontestable  case  of 
bullet-wound  of  the  small  intestine  in  which  recovery  took  place.  On  the 
other  hand,  there  are  good  records  of  at  least  fifty-nine  cases  of  wound  of  the 
great  intestine,  which  terminated  favourably,  usually  with  a temporary 
establishment  of  a fecal  fistula.  The  liver  was  wounded  in  173  cases,  of 
which  sixty-two  recovered.  Injuries  of  the  spleen  were  more  fatal,  only  two 
■ recovering  out  of  twenty-nine  cases.  In  seventy-eight  cases  the  kidney  was 
1 wounded,  and  of  these  twenty-six  recovered.  Of  the  2,599  cases  in  which  the 
lesion  was  not  specified,  only  186  are  reported  as  having  recovered.  It  is 
5 evident,  therefore,  that  the  records  of  the  cases  in  which  the  exact  injury  is 
specified,  give  much  too  high  a proportion  of  recoveries,  the  mere  fact  of  the 
I patient’s  surviving  having  led  to  a more  detailed  account  of  the  injury  being 
' preserved. 

Treatment. — In  the  treatment  of  penetrating  wounds  of  the  abdomen,  we 
must  consider  first  the  management  of  the  injured  parts,  and  afterwards  that 
of  the  consecutive  peritonitis. 

If  the  wound  have  not  implicated  any  of  the  abdominal  viscera,  it 

' must  be  carefully  cleaned  with  a sponge  moistened  with  an  antiseptic  solution, 

I care  being  taken  not  to  allow  any  considerable  quantity  of  the  solution  to  enter 
the  abdominal  cavity.  It  must  then  be  closed  by  deep  and  superficial  sutures, 
the  former  should  be  of  thick  carbolized  silk,  including  the  whole  thickness 
of  the  abdominal  wall.  The  patient  must  be  placed  in  such  a position  as 
to  relax  the  muscles  of  the  abdomen.  Some  form  of  antiseptic  dressing  should 
then  be  applied,  and  the  whole  may  be  supported  by  a broad  strip  of  plaster 
or  a bandage.  If  the  wound  be  of  great  size  the  abdominal  cavity  must  be 
cleaned,  all  clots  of  blood  being  carefully  removed  with  carbolized  sponges, 
squeezed  very  dry.  When  antiseptics  are  not  at  hand,  it  is  better  to  apply 
silver  stitches  lest  the  silk  should  absorb  septic  matter  and  become  irritating, 
ihe  wound  may  then  be  covered  with  oiled  lint,  or  some  dry  absorbent 
,,  e881j!q'  ,^lc  Patient  should  have  a full  dose  of  opium  ; about  two  grains  of 

e so  ic  opium  or  a hypodermic  in  jection  of  the  third  of  a grain  of  morphia,  after 
p 111  1 1 10  (j3cct  must  be  kept  up  by  doses  of  half  that  amount,  repeated  every 
tour  or  six  hours.  The  patient  must  be  kept  perfectly  quiet  in  bed.  and  no 
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nourishment  given  but  iced  milk,  or  milk  and  soda-water,  and  some  cold  < 
beef-tea  or  essence  of  meat,  during  the  first  three  days.  The  bowels  should 
not  be  opened  by  aperient  medicine,  lest  abdominal  irritation  be  set  up.  but  I 
oleaginous  enemata  may  be  administered  at  the  end  of  a week  or  ten  days. 

It  tlie  intestine  be  wormded  but  not  protruding,  the  treatment  will  i 
depend  somewhat  upon  the  nature  and  situation  of  the  wound.  If,  as  in  punc- 
tured wounds  and  most  bullet-wounds,  we  merely  infer  from  the  direction  of  the 
wound  that  the  gut  is  injured  it  would  hardly  be  justifiable  to  open  up  the 
wound  in  order  to  ascertain  the  extent  of  the  injury.  In  such  cases  we  must 
endeavour  to  limit  the  peritonitis  that  will  ensue,  and  also  to  prevent  feculent 
extravasation.  The  patient  should  be  laid  on  the  injured  side  with  the  wound 
dependent,  so  as  to  allow  the  feces  to  escape  through  it,  if  disposed  to  do  so. 

If  the  injury  be  about  the  umbilicus,  he  must  lie  upon  his  back  with  the  knees 
drawn  up  and  bent  over  a pillow.  The  skin  round  the  wound  may  then  be 
cleansed,  and  an  absorbent  antiseptic  dressing  applied.  Opium  must  then  be 
administered  in  the  full  doses  already  indicated,  so  that  the  system  may  be 
kept  well  under  its  influence.  In  these  cases  it  is  of  the  greatest  utility  in 
preventing  extravasation  of  feces,  by  arresting  the  peristaltic  movement  of 
the  intestine,  and  thus  keeping  it  from  change  of  position.  This  arrest  of  the 
intestinal  movements  tends  greatly  also  to  the  closure  of  the  wound.  Travel's 
has  shown  experimentally,  and  his  investigations  have  been  confirmed  by 
subsequent  observations  on  the  human  subject,  that  wounds  of  the  intestines 
are  closed  by  lymph  that  is  thrown  out,  not  only  from  the  contiguous  peritoneal 
surfaces  of  the  part  actually  injured,  but  from  that  of  neighbouring  coils;  so 
that  the  aperture  in  the  gut  becomes  permanently  glued  and  attached  to  the 
structures  in  its  vicinity.  In  order  that  this  process  should  take  place,  it  is 
necessarily  of  importance  that  the  movements  of  the  bowels  be  paralysed ; and 
it  is  a beautiful  provision  of  nature  that  the  very  inflammation  which  closes 
the  wound,  arrests  that  peristaltic  action,  the  continuance  of  which  would 
interfere  with  its  agglutination  to,  and  closure  by,  the  neighbouring  parts. 
Until,  therefore,  the  necessary  degree  of  inflammation  to  effect  this  is  set  up, 
the  intestinal  movements  must  be  arrested  by  opium. 

If  the  symptoms  of  extravasation  of  feculent  matter  into  the  abdomen  pre- 
sent themselves,  an  attempt  must  be  made  to  facilitate  its  escape  externally. 
The  dressing  must  be  removed,  and,  should  the  lips  of  the  wound  have  already 
become  adherent  to  one  another,  they  may  be  carefully  separated  with  a probe. 
Should  an  immediate  escape  of  feculent  matter  take  place,  a drainage-tube 
should  be  inserted  to  ensure  a ready  exit  for  the  discharges. 

In  cases  in  which  no  doubt  exists  as  to  the  intestine  being  wounded,  cither 
from  the  extent  and  nature  of  the  wound,  or  from  the  appearance  of  the  con- 
tents of  the  gut  externally,  it  becomes  a question  whether,  considering  the 
hopeless  nature  of  the  case  if  left  to  itself,  the  wound  should  not  be  enlarged, 
the  injured  gut  drawn  out  of  the  abdomen,  and  the  hole  in  it  closed  by  sutures. 
The  opinions  of  Surgeons  on  this  point  arc  somewhat  divided,  and  there  is  but 
little  actual  experience  to  guide  us.  The  opinion  expressed  by  Gross  would 
probably  meet  with  general  acceptance,  that  in  the  case  of  incised  wounds 
with  evident  wound  of  the  intestine,  “ the  duty  of  the  Surgeon  is  to  enlarge 
the  abdominal  orifice,  to  seek  for  the  wounded  tube  and  to  sew  up  the  cut. 

“ In  gunshot  wounds  no  benefit  would  be  likely  to  accrue  from  such  a course  0 
treatment,  as  the  bowel  is  generally  pierced  in  a number  of  places,  and  t ie 


TREATMENT  OF  WOUND  OF  THE  INTESTINE.  859 


case,  on  this  account,  must,  therefore,  generally  be  fatal.”  Otis,  the  Editor  of 
the  “ Surgical  History  of  the  American  War,”  is  strongly  in  favour  of  attempt- 

Iing  in  favourable  cases  to  find  the  wound  and  sew  it  up.  In  cases  in  which 
there  is  reason  to  believe  that  the  wound  is  in  a part  of  the  great  intestine  un- 
covered by  peritoneum,  operative  interference  is  certainly  not  to  be  recom- 
mended. 

Alien  a portion  of  intestine  or  of  omentum  lias  protruded,  it  should 
be  carefully  cleaned  with  an  antiseptic  lotion  and  replaced  as  speedily  as  possible, 
before  strangulation  has  occurred,  which  may  occasion  gangrene.  Experience 
has  shown  that  carbolic-acid-lotion  (1  in  40)  or  dilute  tincture  of  iodine 
(5ij  to  Oj)  exerts  no  injurious  influence  on  the  bowel.  In  replacing  the  pro- 
truded gut,  the  abdominal  muscles  should  be  relaxed  by  bending  the  thighs 
upon  the  abdomen,  when  the  Surgeon  may  gradually  push  back  the  protrusion 
by  steady  pressure  upon  it ; he  must  not,  however,  employ  any  force,  nor  any 
rough  handling  of  the  exposed  and  delicate  parts  ; but  if  their  return  cannot 
readily  be  effected,  owing  to  the  constriction  of  the  neck  of  the  protrusion,  the 
aperture  through  which  they  have  escaped  must  be  carefully  enlarged  in  a 
direction  upwards,  by  means  of  a probe-pointed  bistoury,  or  a hernia-knife 
guided  by  a flat  director.  The  incision  necessary  to  enlarge  the  opening  suffi- 
ciently for  reduction,  need  not  exceed  half  an  inch  in  length.  In  replacing  the 
protruded  parts,  whether  by  the  aid  of  incision  or  not,  care  must  be  taken  that 
they  are  fairly  put  back  into  the  cavity  of  the  abdomen,  and  not  pushed  up 
into  the  sheath  of  the  rectus,  or  into  the  subserous  areolar  tissue  lying  before 
the  peritoneum  ; an  accident  that  would  be  fatal  by  allowing  the  constriction 
of  the  neck  of  the  protrusion  to  continue  unrelieved.  In  effecting  the  return, 
the  Surgeon  should  not  push  his  finger  into  the  abdomen,  but  must  content 
himself  with  simply  replacing  the  protruded  gut  or  omentum,  and  allowing  it 
to  remain  in  the  immediate  neighbourhood  of  the  wound  in  the  abdominal 
wall,  to  which  it  will  contract  adhesions  ; and  through  which  its  contents 
may  escape,  in  the  event  of  any  sloughing  taking  place.  After  the  gut  has 
been  returned,  the  external  wound  must  be  closed  by  sutures,  as  in  a case 
without  protrusion  of  the  viscera.  If  the  protrusion  be  inflamed,  it  must 
equally  be  replaced  without  delay  ; but  should  the  intestine  have  become 
gangrenous  from  continued  constriction  and  exposure,  no  attempt  at  reduction 
should  be  made,  but  an  incision  must  be  carried  through  it,  so  as  to  allow  the 
escape  of  fasces,  and  the  formation  of  an  artificial  anus. 

If  any  difficulty  be  found  in  returning  a mass  of  protruded  omentum  it  may 
be  ligatured  in  one  or  more  pieces  with  carbolized  catgut  or  silk,  and  cut  off, 
after  which  the  stump  can  easily  be  passed  into  the  abdominal  cavity.  If  the 
protruded  omentum  be  gangrenous,  it  must  be  excised  on  a level  with  the 
peritoneum,  to  the  aperture  in  which  that  portion  lying  within  the  abdomen 
will  have  contracted  adhesions. 

II  the  intestine  that  protrudes  be  wounded,  the  treatment  of  the 
apeituie  in  the  gut  will  call  for  special  attention  ; and  Surgeons  have 
ecu  somewhat  divided  as  to  the  propriety  of  stitching  it  up.  Scarpa 
ana  h.  Cooper  were  opposed  to  this  practice  on  the  ground  that  it  docs  not 
I Preveut  extravasation,  and  that  the  stitches  produce  irritation  by  acting  as 
oreign  bodies.  They  proposed  to  return  the  wounded  gut,  taking  care,  how- 
evei  , 0 ea\o  the  aperture  in  it  to  correspond  with  that  in  the  abdominal  wall, 
0 ia  an  ai  tificial  anus  might  be  established  by  the  adhesion  of  the  edges  of 
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the  openings  to  one  another,  and  by  that  means  prevent  extravasation.  To  ' 
this  practice  the  great  objection  exists,  that  extravasation  will  probably  occur 
before  there  has  been  time  for  the  effusion  of  lymph,  and  agglutination  of  the  . 
contiguous  surfaces  ; besides  which,  it  is  impossible  to  secure  the  necessary  • 
correspondence  between  the  two  apertures,  the  wounded  gut  being  very  liable  j 
to  alter  its  position  after  it  has  been  replaced.  It  has  been  found  by  experi- 
ence also  that  one  of  the  objections  urged  against  the  employment  of  a suture— 
that  it  cannot  prevent  the  escape  of  feculent  matter— is  not  valid.  If  it  be  • 
properly  applied,  it  may  effectually  do  so,  as  was  shown  by  a successful  case 
under  my  care,  the  details  of  which  were  published  in  the  Lancet  for  1851. 
That  the  stitches  act  as  sources  of  irritation  to  any  extent,  is  also  doubtful. 
Travers  found  by  experiment  that,  when  a womided  gut  was  sewn  up,  and 
returned  into  the  abdomen,  the  sutures  quickly  became  bridged  or  coated  over  . 
with  a thick  layer  of  lymph,  and,  gradually  ulcerating  their  way  inwards,  at 
last  dropped  into  the  cavity  of  the  intestine,  being  discharged  per  anum,  and 
leaving  a firm  cicatrix  at  the  point  to  which  they  had  been  applied.  For  these  - 
various  reasons,  Guthrie,  Travers,  and  other  Surgeons  of  experience,  advocated 
the  practice  of  stitching  up  the  wound  in  a protruding  intestine  in  suitable 
cases,  with  which  opinion  I entirely  agree.  The  treatment,  however,  must 
necessarily  vary  in  different  cases.  Much  must  depend  on  the  nature,  cause,  . 
and  extent  of  the  wound  in  the  gut.  If  it  be  the  result  of  gunshot-violence 
or  other  contusing  force,  the  simple  application  of  a suture  is  not  likely  to  be 
of  much  service  ; for  not  only  might  it  be  difficult  to  bring  the  edges  together, 
but  they  Avould  probably  not  adhere  to  one  another,  nor  to  the  abdominal 
wall.  If,  however,  the  wound  be  punctured  or  incised  the  case  is  different. 
Much  will  depend  also  upon  the  way  in  which  the  stitches  are  applied,  and  the 
material  used. 

The  sutures  should  consist  of  carbolized  catgut  or  of  silkworm-gut,  such  as 
is  used  for  fishing,  or  of  strong  fine  sewing-silk  well  carbolized.  They 
must  be  introduced  by  means  of  a fine  round  needle  in  such  a way  that  the 
peritoneal  surfaces  on  each  side  of  the  wound  are  brought  into  contact.  It 
is  almost  needless  to  observe  that  unless  the  serous  surfaces  arc  brought  into 
contact  no  union  will  take  place.  Two  serous  surfaces  will  readily  unite  il 
brought  into  good  apposition,  but  no  union  can  possibly  take  place  between 
two  mucous  surfaces,  or  between  a serous  and  a mucous  surface.  Hence,  in 
stitching  up  the  wounded  gut,  the  Surgeon  must  carefully  see  that  the  serous 
surfaces  are  well  and  firmly  brought  together,  and  need  not  trouble  himself 
about  the  other  coats  provided  they  are  kept  out  of  sight. 

With  the  view  of  stitching  together  the  serous  surfaces,  much  ingenuity 
has  been  displayed,  and  many  devices  have  been  practised.  The  mode  of 
application  most  frequently  adopted  in  the  present  day  is  that  recommended 
by  Lembert.  The  needle  is  introduced  about  a quarter  of  an  inch  or  a 
little  more  from  the  wound,  and  made  to  penetrate  as  far  as  the  sub-mucous 
tissue  ; it  is  then  brought  out  again  about  one-sixth  of  an  inch  from  the  edge 
of  the  cut  on  the  same  side  ; on  the  opposite  side,  it  is  made  to  enter  one-sixth 
of  an  inch  from  the  edge  of  the  cut  and  brought  out  at  a quarter  of  an  inch  fiom 
it  (Figs.  343,  344).  The  stitches  must  not  be  more  than  a line  apart,  and it  c 
whole  number  required  must  be  introduced  before  any  are  tightened.  >>  ien 
the  sutures  are  tightened  the  mucous  membrane  is  inverted,  and  the  serous 
surfaces  are  brought  into  accurate  contact.  This  suture  is  easily  app  ie  1U 
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the  stomach  or  large  intestine,  but  from  the  thinness  of  the  coats  of  the  small 
intestine  it  is  not  quite  so  easy  of  application  in  that  part.  If  there  is  any 
f difficulty  the  suture  may  be  applied  in  the  same  way,  but  may  be  made  to 
P penetrate  the  whole  thickness  of  the  gut  on  each  side,  as  recommended  by 
i Jobert  (Fig.  345).  The  only  objection  to  this  is,  that  the  stitches  are  apt  to 
become  irritating  by  absorbing  the  contents  of  the  intestine.  The  continuous 
suture  must  never  be  nsed,  as  should  one  stitch  happen  to  cut  out  the  whole 
would  become  loose.  'Wlien  the  lips  of  the  wound  have  been  brought  into 


Fig.  343. — Application  of  Suture  to 
Wounded  Bowel. 


Fig.  344.. — Lembert’s  Suture,  a,  serous  ; 
b,  muscular ; and  c,  mucous  coat. 


apposition,  the  ends  of  the  sutures  should  be  cut  short  close  to  the  knots.  If 
the  suture  be  of  prepared  catgut  it  will  gradually  be  absorbed  ; if  it  be  of  carbo- 
lized  silk  it  is  possible,  that  it  may  become  gradually  absorbed,  unless  it  be 
applied  so  as  to  penetrate  the  mucous  membrane,  when  it  will  find  its  way 
into  the  gut  by  ulceration,  and  be  discharged 
from  the  bowel.  After  the  aperture  has  been 
closed  the  intestine  must  be  washed  in  lukewarm 
carbolized  water  and  reduced. 

Should  the  protruded  gut  be  completely  divided, 
the  two  ends  may  be  united  to  each  other  by  the 
suture  that  has  just  been  described.  Jobert  in 
1822  recommended  the  form  of  suture  illustrated 
in  the  accompanying  diagrams  (Figs.  34G,  347). 

The  lower  end  of  the  gut  is  to  be  folded  in  on 
itself,  and  the  suture  inserted  as  in  Fig.  34(i  ; on 
tightening  the  stitches  the  upper  end  is  invagiuated 
into  the  lower,  as  in  Fig.  347.  The  chief  dif- 
ficulty in  this  method  arises  in  recent  cases  from  the  difficulty  in  clearly 
recognizing  which  is  the  upper  and  which  the  lower  end.  In  old  cases  in 
which  a fiecal  fistula  has  existed,  the  lower  end  is  often  so  contracted  as  to 
render  the  method  impracticable. 

Should  the  protruded  gut  be  too  extensively  torn,  and  especially  if  it  be 
lacerated  by  gunshot-injury,  it  would  be  useless  to  attempt  merely  to  stitch  it 
UP‘  . llcje  C0lu'ses  are  then  open  to  the  Surgeon.  First,  the  gut  may  be 
■t^u  y re  need,  special  care  being  taken  not  to  push  the  wounded  coil  of 
intestine  far  into  the  abdomen,  but  to  leave  it  close  to  the  external  orifice,  so 


Fig.  345.— Jobert’s  Suture  for 
partial  division  of  the  gut. 
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tlmfc  a ready  outlet  may  be  afforded  to  any  faecal  extravasation  ; this  method 
is  almost  inevitably  fatal.  Secondly,  the  coil  being  partially  reduced,  the 
edges  of  the  opening  in  the  gut  may  be  fixed  by  suture  to  the  margins  of  the 
external  wound  in  the  skin,  and  in  the  hopes  of  an  artificial  anus  being  formed 
which  may  possibly  afterwards  be  closed,  either  by  the  contraction  of  the. 
wound  or  by  operative  proceedings  at  a later  period  ; this  mode  of  treatment 
is  best  adapted  to  wounds  of  the  great  intestine.  Thirdly,  the  injured  part  of 
the  gut  may  be  cut  away,  and  the  case  treated  as  one  of  complete  division  of 
the  intestine.  The  amount  of  success  that  has  attended  the  removal  of  por- 


Fig.  346. — Jobert's  Suture  for  complete  Transverse 
Division  of  the  Intestine,  a,  serous  ; b,  mus- 
cular ; c,  mucous  coat. 


Fig.  347. — The  Suture  Tightened. 
The  figure  shows  a Lembert's 
Suture  introduced  to  give  ad- 
ditional security. 


tions  of  intestine  for  gangrene  in  strangulated  hernia,  for  adhesion  to  ab- 
dominal tumours,  and  for  malignant  growths  in  the  gut,  and  the  almost 
hopeless  nature  of  the  case  if  a lacerated  coil  of  intestine  is  reduced  into  the 
abdominal  cavity  justify  the  adoption  of  this  plan  in  favourable  cases. 

In  all  cases  in  which  the  gut  is  sutured,  the  wound  in  the  abdominal  wall 
must  be  closed,  as  in  cases  of  protrusion  of  uninjured  viscera.  Should  there 
be  any  fear  of  faecal  extravasation,  the  wound  may  be  left  open,  or,  if  exten- 
sive, partially  closed,  one  end  being  left  open  to  allow  of  the  escape  of  the 
discharges. 

During  all  these  procedures,  it  is  wise  to  adopt  strict  antiseptic  precautions, 
for  in  no  cases  in  surgery  are  these  more  valuable  than  in  wounds  of  the  peri- 
toneum, unless  it  be  in  those  of  synovial  membranes. 

The  after-treatment  must  be  conducted  in  all  respects  on  the  same  principles 
as  in  the  case  of  an  intestine  wounded  without  protruding.  Care  must  be 
taken,  by  attention  to  the  position  of  the  patient,  and  by  the  free  administra- 
tion of  opium,  to  keep  the  bowel  as  quiet  as  possible  near  the  external  opening: 
the  urine  should  be  drawn  off  twice  in  the  twenty-four  hours,  and  no  purgative 
whatever  administered,  lest,  by  the  excitation  of  peristaltic  action,  adhesion  be 
disturbed,  and  extravasation  take  place.  After  the  lapse  of  six  or  eight  day? 
an  enema  may  be  thrown  up,  and  repeated  from  time  to  time.  No  food  should 
be  allowed  for  the  first  three  days,  during  which  time  ice  and  barley-water 
should  be  freely  taken  ; after  this,  beef-tea,  and  light  food  that  leaves  no  soli 
residue,  may  be  given.  It  is  of  great  importance  that  no  solid  food  should  >e 
administered  for  at  least  two  or  three  weeks  after  the  occurrence  of  the  injury. 
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In  a case  of  knife-wound  of  the  intestine  which  was  under  my  care,  the  patient, 
who  was  progressing  very  favourably,  and  eventually  recovered,  nearly  lost  her 
life  by  eating  the  pulp  of  an  orange  on  the  tenth  day. 

Treatment  of  Traumatic  Peritonitis. — In  the  treatment  of  this  com- 
plication, we  must  be  guided  by  the  character  of  the  inflammation.  If  the 
peritonitis  be  localized,  leeches  may  be  abundantly  applied  over  the  tender 
part  of  the  abdomen,  followed  by  hot  fomentations,  and  opium  must  be  freely 
administered,  so  as  to  keep  the  patient  fully  under  the  influence  of  the  nar- 
cotic. Calomel  may  be  given  with  the  opium ; a pill,  composed  of  two  grains 
of  calomel  and  one  grain  of  opium,  may  be  administered  every  sixth  hour,  or 
oftener  if  the  patient  be  not  influenced  by  the  narcotic  ; and  rigid  abstinence 
from  food  should  be  enforced,  ice  and  barley-water  alone  being  allowed. 

In  diffuse  peritonitis,  the  result  of  a wound  of  the  intestine,  the  calomel 
must  be  omitted,  but  opium  freely  given.  Should  it  be  apparently  due  to 
extravasation  of  fmces,  and  should  there  be  signs  of  gas  in  the  peritoneal 
cavity,  with  accumulation  of  fluid  in  the  flanks,  the  patient  will  certainly  die  if 
left  alone  ; possibly  a chance  of  life  might  be  given  by  opening  up  the  wound 
and  inserting  a large  drainage  tube.  Drainage  is  frequently  adopted  after  the 
1 operation  of  ovariotomy  with  good  effect,  and  there  is  no  reason  why  it  should 
not  be  employed  in  proper  cases  after  a wound  of  the  abdomen.  When  the 
peritonitis  occurs  in  an  old  or  feeble  subject,  our  principal  trust  must  be  in 
the  administration  of  opium  and  in  leeching  of  the  abdomen.  In  these  cases, 

1 however,  early  support  will  be  required,  with  perhaps  the  administration  of 
1 wine  or  stimulants.  The  inflammatory  extravasation  will  gradually  be  ab- 
■ sorbed  as  the  peritonitis  subsides. 


Bladder.  Rupture  of  the  Bladder,  from  blows  upon  the  abdomen,  is 
not  of  very  unfrequent  occurrence.  It  can  scarcely  happen  when  the  organ  is 
empty,  as  it  then  sinks  down  under  cover  of  the  pelvic  bones.  But  when  the 
bladder  is  distended,  rising  above  the  pubes,  and  thinned  proportionately  to 
its  distension,  it  may  very  readily  be  ruptured,  even  by  slight  degrees  of 
external  violence,  as  by  one  man  rolling  over  another  in  a drunken  scuffle  or 
by  a person  running  against  a post,  or  falling  out  of  bed. 

When  the  bladder  is  ruptured  by  a blow  on  the  abdominal  wall,  the  rent 
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the  organ  has  been  ruptured  which  is  uncovered  by 
mine  may  infiltrate  the  areolar  tissue  between  this 
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membrane  and  the  abdominal  wall,  and,  diffusing  widely,  produce  destructive 
sloughing  of  the  tissues  amongst  which  it  spreads.  In  these  cases  life  may  Ik*  I 
prolonged  for  some  days,  when  the  patient  commonly  sinks  from  absorption 
of  septic  matter  from  the  gangrenous  tissues. 

The  danger  of  a Around  of  the  bladder  is  due  to  the  effusion  of  continually 
increasing  quantities  of  urine.  It  is  in  exact  proportion  to  the  difficulty  that  ! 
the  cxtravasated  urine  has  in  finding  an  exit.  Hence  an  open  Avound  of  the 
bladder  is  by  no  means  so  dangerous  as  a subcutaneous  rupture.  Many 
patients  have  recovered  Avhose  bladders  have  been  perforated  and  traversed  bv 
bullets,  for  the  urine  finds  a free  exit  through  the  apertures,  and  consequently 
does  not  tend  to  extravasate.  Guthrie  relates  several  cases  of  this  kind : 
and  Thomson  suav  fourteen  cases  after  the  battle  of  Waterloo,  in  a fair  way  of 
recovery.  In  the  American  War,  out  of  one  hundred  and  eighty-three  re- 
ported cases  of  gunshot-Avound  of  the  bladder,  eighty-seven  patients  survived, 

“ though  a large  majority  suffered  from  grave  disabilities,  and  many  from  dis- 
tressing infirmities,  Avhich  resulted  fatally  in  a feAV  cases  after  years  of  suffer-  ! 
ing.”  Thus,  although  we  may  look  upon  this  accident  as  of  the  gravest 
character,  yet  it  is  by  no  means  necessarily  fatal. 

Symptoms. — The  situation  of  the  injury  in  the  hypogastric  region,  the  super- 
vention of  collapse  folloAved  by  intense  burning  pain  in  the  abdomen  and 
pelvis,  Avith  inability  to  pass  urine,  or,  if  any  have  escaped  from  the  imethra, 
its  being  tinged  Avith  blood,  are  usually  sufficient  to  point  to  the  nature  of  the 
accident.  If,  in  addition,  it  be  found  on  introducing  a catheter  that  the 
bladder  is  contracted  and  empty,  or  that  but  a small  quantity  of  bloody  mine 
escapes,  not  in  a uniform  stream,  but  rising  and  falling  Avith  the  movements 
of  the  abdominal  muscles,  the  Surgeon  may  be  sure  that  this  organ  has  been 
ruptured.  In  the  case  of  gunshot-injury,  the  escape  of  mine  Avhich  generally 
takes  place  through  the  track  of  the  bullet  will  afford  incontestable  evidence  of 
the  mischief  that  has  been  produced. 

When  the  bladder  is  ruptured  through  that  portion  which  is  covered  by 
peritoneum,  the  urine  escapes  into  the  abdominal  or  pelvic  cavity ; there,  hoAV- 
ever,  it  does  not  at  first  diffuse  very  Avidely— remaining,  under  the  influence 
of  gravity,  chiefly  in  the  pelvic  cavity,  with  the  small  iutestines  floating 
above  it.  This  localized  extravasation  may  be  emptied  by  the  catheter 
through  the  rent  in  the  bladder,  hence  the  escape  of  urine  is  not  imcompatible 
with  rupture  of  the  bladder.  This  important  practical  point  is  Avell  illustrated 
by  the  following  case.  A man  Avas  admitted  into  the  hospital  under  my  care, 
Avho  had  sustained  rupture  of  the  upper  and  posterior  wall  of  the  bladder  by 
falling  down  stairs  ; when  admitted  he  was  profoundly  collapsed  and  scim- 
unconscious.  The  abdomen  was  sAVollcn,  tender,  tympanitic  in  front,  dull  m 
the  flanks.  On  passing  a catheter  the  bladder  Avas  found  to  be  empty  an 
contracted  ; but  Avith  a little  gentle  manipulation  the  point  of  the  instrument 
could  be  passed  through  the  laceration  in  the  posterior  Avail  of  the  blam  ei, 
and  a large  quantity  of  clear  urine  was  draAvn  off.  For  tAvo  days  the  patien 
seemed  to  be  doing  avcII.  The  catheter  was  taken  out  to  be  cleaned,  con 
not  be  introduced  afterwards,  little  urine  escaped,  and  the  patient  died  of  pen- 
tonitis.  In  another  case  under  my  care,  the  patient  lived  ten  days, 


bladder  being  kept  drained.  _ , . j ,linst 

When  the  bladder  is  ruptured  through  its  peritoneal  coat,  the  first • 
important  point  in  the  treatment  consists  in  drainage  of  the  organ,  so  a 
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prevent  the  continued  effusion  of  urine  and  its  consequences.  The  drainage 
is  best  effected  by  the  introduction  of  a full-sized  soft  catheter,  which  must  be 
retained  and  left  open.  Full  doses  of  opium,  as  in  all  other  abdominal  lesions, 
should  then  be  given,  and  the  patient  kept  on  low  diet, — cases  have  in  this 
way  recovered,  or,  in  addition  to  this,  the  peritoneum  maybe  injected  through 
the  catheter  and  washed  out  with  carbolized  water,  as  has  been  done  success- 
fall}  by  Fhoip.  In  one  case,  Walter  saved  his  patient  by  making  an  abdominal 
section  to  allow  of  the  escape  of  the  extravasated  urine.  Willett  and  Heath 
have  gone  a step  further  by  stitching  up  the  rent  in  the  bladder  antiseptically, 
but  without  success.  Erskiue  Mason  cured  a patient  by  lateral  perineal  cys- 
totomy ; and  this  operation  would  be  especially  indicated  in  those  cases  in 
which  the  bladder  was  wounded  below  the  peritoneum. 

Upon  a review  of  the  various  methods  of  treatment  that  have  been  adopted, 
it  appears  to  me  that  in  the  case  of  rupture  of  the  bladder  the  wisest  plan  would 
be  to  dram  by  means  of  a large  soft  catheter,  through  which  the  peritoneum 
may  be  washed  out  antiseptically.  Should  this  not  be  practicable  through  the 
urethra,  then  lateral  perineal  cystotomy  should  be  done,  with  the  double” effect 
of  securing  perfect  drainage  and  enabling  the  Surgeon  to  wash  out  freely.  In 
all  cases  of  sub-peritoneal  wounds,  free  drainage  through  the  apertures  should 
be  practised.  If  they  are  blocked,  then  cystotomy  must  be  done.  The  con- 
stitutional treatment  must  be  conducted  on  the  ordinary  principles  that  guide 
the  Surgeon  m all  abdominal  wounds. 

Foreign  Bodies,  such  as  pieces  of  catheters,  tobacco-pipes,  pencils,  &c.  are 

ZZTa7  mV  r1  the  male  lU'inai7  or§’aus5  having  been  introduced 

If  l(d?t  n fbpUw  ma‘  nIU  Tme  C3SeS  thGJ  are  soon  Spontaneously  expelled, 
f left  m the  b adder  they  become  encrusted  with  phosphates,  and  thus1  often 

become  the  nuclei  of  large  and  irregularly-shaped  calculi ; hence  it  is  absolutely 
necessary  to  remove  them  speedily.  This  may  occasionally  be  done  by  fortu- 
nately seizing  the  foreign  body  with  a small  lithotrite  or  urethral  forceps  at 
one  end,  and  withdrawing  it  in  the  direction  of  its  long  axis.  But  ff  this 
ocedure  be  unsuccessful,  it  must  be  cut  out.  This  is  more  safely  done  by 
the  median  than  by  the  lateral  operation  of  cystotomy  ^ 

shotttndsM 1 tlf  iCl0thiUg’  S’ are  0CCf i0naUy  lod§'ed  in  the  Mwlder  in  gun- 
fknnlf-a  d i 1 fc  t 01?aU-  1 hese  sPeec%  become  incrusted  with  phosphatic 
posits,  and  giving  rise  to  the  symptoms  of  stone  in  the  bladder  Require  to 

L_  d cystotomy,  an  operation  that  has  proved  very  successful  in 

the  result  was  successful  . fi1D  J • ope]aClon-  Ju  ten  of  these  cases 

termination.  In  the  Snigioal  t°f  l"° 

cases  are  recorded  in  i;u  u J Amencan  War,  twenty-one 

nucleus;  i “onTtho  1,, A t / . ”1,three’  » •&»*«  of  bone  formed  the 
on  a cur!  of  hair  from  the  nnira  °""h  “ plcc0  of  cloth’  llL  another 

of  doubtful  nature  formed  the  nucleus  ™maa*  cascB  sott  °rSMli°  ««« 
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Arrow-heads  also  have  been  met  with  in  the  bladder.  There  is,  in  the  Army 
Medical  Museum  at  Washington,  a remarkable  specimen  of  an  Indian  arrow- 
head which  formed  the  nucleus  of  a large  phosphatic  calculus. 

In  the  female  also,  various  foreign  bodies  are  occasionally  passed  up  the 
urethra,  and  slipping  from  the  lingers  are  lost  in  the  bladder.  Hair-pins, 
bougies,  pencils,  pen-holders,  and  a vast  variety  of  similar  objects  have  here 
been  met  with.  As  a rule,  they  may  easily  be  extracted  through  the  urethra, 
which  should  be  expanded  by  a proper  dilator. 

Rupture  of  the  Ureter. — Stanley  has  related  a remarkable  case  in  which 
the  Ureter  was  ruptured  by  external  violence,  and  in  which  the  patient  re- 
covered ; a very  large  accumulation  of  fluid  forming  on  the  injured  side  of 
the  abdomen,  with  considerable  circumscribed  tumefaction  and  fluctuation, 
and  which  required  repeated  tapping.  In  another  case,  in  which  the  Pelvis 
of  the  Kidney  was  ruptured,  a similar  collection  of  urine  took  place  within 
the  abdomen,  requiring  tapping  ; as  much  as  six  pints  being  removed  at  one 
sitting.  On  examination  after  death,  which  occurred  in  the  tenth  week  from 
the  accident,  a large  cyst  was  found  behind  the  peritoneum,  communicating 
with  the  pelvis  of  the  kidney. 

Wounds  of  the  Organs  of  Generation  in  the  male  may  be  accidental, 
occasioned  by  sharp  instruments  or  gun-shot,  or  may  be  self-inflicted.  When 
involving  only  the  integuments,  they  present  nothing  peculiar  and  do  not 
differ  from  similar  wounds  in  other  situations,  except  in  the  great  reparative 
power  that  the  scrotal  and  penile  coverings  possess.  Even  when  the  whole  of 
the  skin  of  the  part  has  been  cut  or  torn  away,  the  organ  is  speedily  recovered. 
In  one  curious  case  under  my  care,  in  which  a jealous  wife  had  unsuccessfully 
attempted  to  cutoff  her  husband’s  penis  with  a carving-knife,  the  organ,  which 
had  had  the  whole  of  its  integuments  torn  off  from  the  root  forwards,  quickly 
became  covered  with  a new  integument,  which  speedily  assumed  the  soft  and 
supple  character  natural  to  the  skin  of  these  parts. 

When  the  penis  is  more  deeply  wounded,  there  arc  two  special  sources  of 
danger,  viz.,  haemorrhage,  and  wound  of  the  urethra.  The  haemorrhage  is 
usually  very  profuse.  If  it  proceed  from  a distinct  arterial  trunk,  such  as  the 
dorsal  artery  or  that  of  a corpus  cavcrnosum,  the  vessel  must  be  ligatured.  If 
it  occur  from  general  oozing  from  the  vascular  tissues  of  the  penis,  it  may  be 
arrested  by  coid,  pressure,  or  astringents.  Pressure  is  best  applied  by  passing 
a large  catheter  into  the  bladder,  and  then  compressing  the  organ  against  this 
by  means  of  a narrow  bandage  or  circular  strip  of  plaster. 

Injury  of  the  genital  organs  by  self-mutilation  is  occasionally  met  with  in 
cases  of  sexual  mania  or  melancholia.  In  some  cases  the  patient  has  cut  o 
one  testis;  in  others,  the  penis;  in  others,  again,  the  whole  oi  the  exteina 
sexual  organs.  Injuries  such  as  these  present  no  very  special  character,  an 
require  to  be  treated  on  ordinary  principles,  the  great  point  being  <ff  course 
to  restrain  the  haemorrhage  and  to  prevent  contraction  of  the  urethral  oiificc. 

URETHRA.- — Wounds  of  the  Urethra  by  gunshot-injury,  or  sharp  in.-tm 
ments,  is  a troublesome  accident,  on  account  of  the  liability  to  the  infiltration 
of  urine  and  ultimately  to  fistula.  It  may  be  recognized  by  the  escape  o 
blood  from  the  meatus,  and  of  urine  from  the  wound.  The  Treatment  ,c0"slf! 
in  the  introduction  of  a gum-catheter,  which  should  be  tied  in;  am  1 
cdo-es  of  the  wound  be  clean  cut,  they  may  be  brought  together  by  mterriq 

than  is  necessary.  Alter 


sutures. 


The  catheter  should  not  be  kept  in  longer 
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the  first  week,  the  patient  can  in  many  cases  be  taught  to  pass  a soft 
instrument  for  himself  whenever  he  desires  to  pass  water. 

Laceration  of  the  Urethra  is  immediately  attended  by  most  serious 
symptoms,  and  remotely  followed  by  most  disastrous  consequences.  It  very 
frequently  occurs  in  men  employed  in  building,  from  slipping  in  walking  across 
an  unfinished  floor,  in  such  a way  as  to  fall  heavily  astride  upon  one  of  the 
joists.  I have  seen  it  in  a farrier,  kicked  in  the  perinaeum  whilst  shoeing  a 
horse;  and  it  is  not  uncommonly  met  with  as  a consequence  of  injury  by  a 
fragment  of  bone  in  fracture  of  the  rami  of  the  pubis  and  ischium. 

In  all  loims  of  the  accident  it  is  almost  invariably  the  membranous  part  of 
the  urethra  that  suffers.  In  a violent  blow  in  the  perinaeum  the  urethra  is 
forcibly  driven  upwards,  and  crushed  against  the  pubic  arch.  When  the 
laceration  occurs  from  a fragment  of  bone  in  a fracture,  it  is  usually  in  those 
cases  in  which  the  pelvis  is  forcibly  compressed,  and  gives  way  both  behind 
and  in  front  (Fig.  223).  The  outer  fragment  is  driven  across  the  middle 
line  in  the  perinaeum,  and  thus  tears  the  urethra.  In  both  these  accidents 
the  anterior  layer  of  the  triangular  ligament  is  torn  • it  is  impossible  that  the 
membianous  pait  of  the  urethra  could  be  lacerated  by  a blow  in  the  perinmum 
while  it  remained  intact ; and  in  the  fracture  it  is  torn  at  its  attachment  to 
the  pubic  arch  ; consequently  if  urine  escapes  from  the  urethra  it  readily  finds 
hs  way  into  the  loose  areolar  tissue  beneath  the  deep  layer  of  the  superficial 
fascia.  1 


In  these  injuries  the  integuments  are  usually  untorn,  but  deeply  ecchymosed. 
The  extravasation  of  blood  is  often  considerable,  extending  into  the  scrotum 
which  rapidly  swells  up  and  becomes  black.  It  may,  indeed,  be  very  serious’ 
arising  m some  cases  from  the  lacerated  structures  and  the  torn  superficial 
or  transverse  arteries  of  the  perinaeum  ; in  other  instances  from  the  corpus 
spongiosum,  the  bulb,  or  the  artery  of  the  bulb.  In  all  cases  of  lacerated 
urethra,  blood  will  drip  from  the  orifice ; and,  if  the  bulb  and  its  arteries  have 
been  torn,  the  haemorrhage  from  these  may  be  very  great,  a pint  or  more  of 
blood  being  thus  rapidly  lost,  in  addition  to  great  accumulations  111  the 
perinmum  and  scrotum,  distending  these  parts  with  coagula. 

In  consequence  of  the  interruption  in  the  continuity  of  the  canal  and 

Mr“°n  01  plUgf'S  T ,the  t0m  P"*  «f  extravasated 

blood,  the  urine  cannot  be  voided  and  the  bladder  gradually  fills  If  the 

patent  attempt  to  empty  it,  only  a few  drops  will  issue  from  the  urethral 

oi'hce;  but  he  will  be  seized  with  severe  burning,  smarting  pain  in  the 

penmeum  and  tile  ultimate  evils  of  the  injury  will  be  greatly  aggravated  for 

herever  the  urine  penetrates,  sloughing  of  areolar  tissue  will  invariably  and 

££ l,LT%  , r,T  “ f'rS  gr  i>SamC°  bctra“  extra vasatioiV of  inhic 

\ f, mJUre?  °T 11  * iu  fa  wx-Hl  instance,  no  urine 
part  of  L “g  f m "KtWmlcSS  'V  a v°luntary  expulsive  effort  on  the 
retention  of  mb'  , ra  W6""88  ot  the  are  speedily  increased  by 

and  the  iicccsshv'fn  TtT"  occasioned  by  distension  of  the  bladder; 
spasmodic  h -“'“  ‘f  mS  bf0mcs  “Sent,  lest  by  an  involuntary 

^fa^fcp^K^  iUt°  ^ ^ br0to‘ dTO1‘ 

ae  cLC°is*t,ro/r  siw7stv„i.  n“  “ fi%de6°rikcd  iu 
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The  ultimate  results  of  a lacerated  urethra  are  uo  less  serious  than  the 
immediate  effects.  If  the  floor  on  ly  ot  the  urethra  have  been  lacerated, 
leaving  the  upper  part  of  the  Avail  of  the  canal  intact,  the  continuity  ot  the 
urethra  aauII  not  he  lost,  hut  a permanent  traumatic  stricture  of  the  Avoist  kind 
will  ensue.  If  the  urethra  have  been  completely  torn  across,  or  slough  as  a 
result  of  the  injury,  obliteration  of  a portion  of  the  canal  may  take  place,  and 
an  incurable  urinary  fistula  will  be  left  in  the  perinasum. 

The  Treatment  consists  in  the  early  introduction  of  a catheter  into  the 
bladder.  If  this  can  be  done  before  the  patient  has  made  an  attempt  to  pass 
his  urine,  much  of  the  immediate  danger  of  the  case  may  be  averted,  by  the 
prevention  of  urinary  infiltration.  The  catheter,  winch  should  be  an  elastic 
one,  must  not  be  too  small ; as  a rule,  No.  8,  English  scale,  will  be  found  the 
most  convenient  size.  A catheter  coude  will  usually  pass  more  readily,  as  the 
point  is  kept  towards  the  roof  of  the  canal  which  usually  is  uninjuied.  If 
this  do  not  enter  readily,  an  English  gum-elastic  catheter  on  a stylette  bent  to 
a proper  form,  various  angles  and  curves  being  tried  one  after  another,  will 
often  be  successfully  passed.  No  force  must  on  any  account  be  used  there  is 
no  resisting  stricture  to  overcome  ; the  passage  is  free  enough  if  the  right  way 
in  be  found.  When  a catheter  has  been  passed  it  must  be  left  in  for  about  a 
week.  It  should  not  be  plugged,  but  should  have  a Auficauized  India-rubber 
tube  attached,  so  that  the  urine  may  escape  as  fast  as  secreted.  If  any  hard- 
ness, throbbing,  or  other  sign  of  irritation  occur  in  the  perinamm,  a free  incision 
should  be  made  into  the  part,  so  as  to  afford  a ready  outlet  for  urine  that 
may  have  been  effused.  If  the  Surgeon  find  it  impossible  to  introduce  a 
catheter  into  the  bladder,  the  urethra  being  torn  completely  across,  he  should 
pass  it  as  far  as  it  will  go,  and  then,  putting  the  patient  in  the  position  for 
lithotomy,  make  a free  incision  in  the  mesial  line  upon  the  point  of  the 
instrument,  so  as  to  make  an  opening  in  the  per  in  mum  that  will  communicate 
with  the  deeper  portion  of  the  urethra  ; any  arteries  that  bleed  freely  should  be 
tied  He  must  then  endeavour  to  pass  the  catheter  into  the  bladder,  through 
the  proximal  portion  of  the  injured  urethra.  This  is  often  extremely  difficult 
If  the  floor  of  the  urethra  only  have  been  torn,  it  maybe  accomplished  by 
keeping  the  point  of  the  catheter  well  against  the  upper  wall  of  the  canal:  but 
if  the  urethra  have  been  completely  torn  across,  it  will  tax  all  the  skill  o 1 1 
Euro-eon  to  direct  and  pass  the  instrument  into  the  vesical  end  ot  the  cana  . 
An  ingenious  plan  for  overcoming  the  difficulty  in  such  cases  was  suggested  by 
T P Tcale  (senior),  of  Leeds.  A director  is  first  introduced  into  the  F'xm 
end  of  the  opening  in  the  urethra,  and  over  it  a dilator  is  passed ; the  director 
being  then  withdrawn,  the  catheter  is  readily  introduced .through  the  dilat  . 
Should  the  urine  become  extravasated,  the  Surgeon  must  follow  its  c‘ol'J>e 
free  and  deep  incisions,  supporting  the  strength  ot  the  pataen \ a « '• 

time  by  a due  allowance  of  stimulants  and  nourishment.  If,  when  the  wet 
is  completely  torn  across,  a catheter  cannot  be  passed,  and  the  urine  fin*  » 
difficulty  in  escaping,  relief  not  being  afforded  by  the  perniajal  inciMo  , • 
the  bladder  becoming  over-distended,  this  organ  should  be  tappec  1,0  - 
rectum  in  the  way  that  will  be  described  when  we  come  to  speak  of  to* 
S? Salary  or^ne.  But  tapping  through  the  ,""cr 
before  the  perinmal  incision  is  made,  and  is  scared)  cau  ■ 1 

V„nx,  A,  IIIOTCM. -Foreign  Bodiee  ;u;;  oc.,0.  ■ I t*, 

into  or  impacted  in  the  vagina  or  rectum.  H hen  a loiti0n 
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stick,  or  a broom-handle,  or  the  leg  of  a chair,  is  thrust  forcibly  up  the  rectum 
by  a person  falling  on  it,  two  dangers  may  result — extensive  laceration  of  the 
sphincter  ani  and  the  perimeum,  with  haemorrhage,  or  transfixion  of  the  gut 
and  wound  of  the  peritoneum,  with  consecutive  inflammation  of  that  mem- 
brane, which  almost  invariably  terminates  fatally.  The  consequences  of  such 
an  injury  present  nothing  very  special,  and  require  to  be  treated  on  ordinary 
principles.  If  in  the  fall  the  foreign  body  have  been  forcibly  thrust  into  the 
vagina,  there  may  be  injury  to  the  bladder  or  peritoneum ; but  the  most 
common  source  of  danger  is  laceration  of  the  labium,  and  free  haemorrhage 
from  this  source.  I have  several  times  seen  enormous  quantities  of  blood 
thus  lost.  This  haemorrhage  is  best  arrested  by  plugging  firmly  with  lint 
soaked  iu  a solution  of  the  perchloride  of  iron,  and  by  the  pressure  of  a 
bandage. 

A variety  of  things,  such  as  pieces  of  stick,  glass-bottles,  gallipots,  tumblers, 
Ac.,  have  been  introduced  into  and  impacted  in  these  canals.  Their  extraction 
is  often  very  difficult,  in  consequence  of  the  swelling  of  the  mucous  membrane 
over  and  around  them,  and  the  depth  to  which  they  have  been  pushed.  In 
order  to  remove  them,  the  use  of  lithotomy  or  necrosis  forceps  may  be  required. 
I11  some  cases  the  foreign  body  produces  ulceration  into  the  bladder  ; and  it 
has  been  found  to  transfix  the  wall  of  the  canal  in  which  it  is  lodged,  and, 
by  penetrating  the  peritoneum,  has  speedily  occasioned  death.  A remarkable 
case  of  this  kind  occurred  in  my  practice,  in  which  a cedar  pencil,  five  inches 
long,  and  cut  to  a point,  had  been  forced  up  by  the  patient  herself,  a young- 
woman,  through  the  posterior  wall  of  the  vagina  into  the  abdominal  cavity. 
Here  it  transfixed  two  coils  of  the  small  intestine,  and  after  being  fixed  there 
for  eight  months,  I extracted  it  by  an  incision  through  the  anterior  abdominal 
wall,  midway  between  the  umbilicus  and  Poupart’s  ligament,  where  its  point 
was  engaged  in  the  fascia  transversalis.  It  had  occasioned  repeated  attacks  of 
peritonitis ; and,  after  extraction,  death  resulted  from  that  cause. 

Laceration  of  the  Perin2EUjVI. — The  perimeum  is  occasionally  ruptured 
during  parturition.  The  extent  of  the  laceration  varies  greatly,  and  influences 
materially  the  ultimate  tissue  of  the  case.  In  some  cases  there  is  merely  a 
slight  rent  at  the  fourchette ; in  others,  the  whole  perimeum  has  given  way 
as  far  as  the  sphincter  ani ; in  a third  case  the  sphincter  also  is  torn ; and  in  a 
lourth  the  rent  has  extended  into  the  recto-vaginal  septum.  The  worst  cases 
are  those  in  which  the  perimeum  has  been  torn,  and  the  recto-vaginal  septum 
destroyed  by  sloughing  from  prolonged  pressure  of  the  foetal  head.  In  such 
cases,  the  loss  of  soft  tissues  and  the  existence  of  dense  cicatricial  bands  render 
complete  union  by  operation  very  uncertain. 

The  length  of  time  that  has  elapsed  since  the  occurrence  of  the  injury  is  of 
little  consequeuce.  . It  is  as  easy  to  repair  a perimeum  that  has  been  lacerated 
oi  ten  years,  as  for  ten  days.  A very  serious  evil  arising  from  ruptured 
peiimeum  is  the  loss  ol  support  to  the  pelvic  viscera,  and  the  consequent 
ia  a it)  to  prolapsus  of  the  uterus  or  of  the  vaginal  or  vesical  wall  giving  rise 
0 mutability  of  the  bladder.  When  the  sphincter  ani  or  the  recto-vaginal 
sep  um  ias^  given  way,  incontinence  of  faeces  forms  the  most  troublesome 
. yinp  orn.  Ihe  frequent  escape  of  small  quantities  of  semi-solid  or  liquid 
no  10ns  must  not  be  mistaken  for  diarrhoea,  and  is  often  associated  with  the 
uecumu  a ion  ol  hard  faecal  matter  in  the  upper  part  of  the  rectum  and  the 

on.  ic  neighbouring  parts  are  from  this  cause  liable  to  excoriation ; 


870 


INJURIES  OF  THE  ABDOMEN  AND  PELVIS. 


and  not  unfrequently  the  rectal  mucous  membrane  becomes  prolapsed  or 
hsemorrhoidal. 

The  operation  for  the  closure  of  ruptured  perinamm  is  comparatively  modern. 
Although  it  had  been  done  in  France  by  Guillemeau  in  the  10th  century,  and 
by  Smell ie  in  this  country,  little  attention  was  paid  to  the  subject  until  Rouse, 
in  1884,  published  five  cases,  in  four  of  which  he  had  effected  a cure  by  means 
of  the  quilled  suture.  From  that  time  the  operation  took  its  place  in  surgery, 
and  has  now  been  perfected  and  simplified  by  Baker  Brown,  Emmett,  Bantcck 
and  others. 

The  operation  may  be  done  at  two  distinct  periods  after  the  occurrence  of 
the  lacerations,  viz.,  immediately  or  remotely. 

The  immediate  operation  is  done  as  soon  as  possible  after  the  occurrence 
of  the  accident.  It  is  performed  as  follows The  patient  lying  in  the  obstetric 
position,  the  vagina  is  to  be  plugged  with  a sponge  having  a string  attached. 
The  edges  of  the  fissure  are  then  cleaned  and  brought  together  carefully  with 
two  or  three  points  of  suture.  The  sponge  is  then  removed.  The  vagina  must 
be  washed  out  thrice  daily  with  a tepid  antiseptic  solution,  the  best  being 
Gondy’s  fluid  and  water,  or  a concentrated  solution  of  boracic  acid.  The 
urine  must  be  drawn  off  regularly.  The  sutures  may  be  removed  at  the  end 
of  a week. 

The  remote  operation  consists,  in  chronic  cases,  of  a plastic  procedure, 
having  for  its  object  the  bringing  together  and  the  union  by  adhesion  of  the 
opposite  sides  of  the  rent.  The  difficulty  of  this  operation  will  vary  according 
to  the  extent  of  the  laceration,  and  its  prospect  of  success  will  depend  on 
attention  to  several  points  in  its  performance  ; but  also,  as  is  the  case  with 
most  plastic  procedures,  on  the  state  of  the  patient’s  health.  This  should  he 
brought  up  to  the  best  possible  condition  before  the  Surgeon  proceeds  to 
operate.  All  local  irritation  should  be  removed,  piles  or  prolapsus  aui  cured, 
and  the  parts  brought  into  as  healthy  a state  as  possible. 

Operation  for  Ruptured  Perinasum. — The  operation  as  performed  by 
Baker  Brown  is  thus  carried  out.  The  bowels  having  been  well  cleared  out, 
the  patient  should  be  placed  in  the  position  for  lithotomy.  The  upper  wall  of 
the  vagina  being  held  out  of  the  way  by  means  of  a “ duck-billed  ” speculum, 
the  edges  and  sides  of  the  rent  must  be  freely  and  deeply  pared  in  a horse-shoe 
shape,  so  as  leave  a raw  surface  about  an  inch  in  width.  Most  Surgeons 
prefer  the  scalpel  for  this  dissection,  but  some  use  the  scissors  as  being  more 
handy  and  followed  by  less  bleeding.  Great  care  must  be  taken  not  to  carry 
the  paring  too  far  forwards  so  as  to  encroach  on  the  nymphte,  or  too  contracted 
an  outlet  will  be  left  for  future  parturition.  Every  particle  of  mucous  membrane 
and  integumeutal  structure  must  be  removed  from  the  fissure,  and  if  the  recto- 
vaginal septum  is  implicated  special  care  must  be  taken  to  pare  the  upper 
angle  thoroughly.  Any  portion  of  these  structures  that  may  be  left  behind, 
however  minute,  will,  of  course,  be  an  obstacle  to  union,  and  will  either  com- 
pletely prevent  it  or  leave  a fistulous  opening  at  its  site.  Brown  recom- 
mended that  the  sphincter  ani  should  then  be  freely  divided,  but  experience 
has  shown  that  this  is  not  necessary.  Three  quilled  sutures  (Fig.  848) 
should  then  be  passed  deeply  through  the  freshened  side  of  the  laceration, 
and  the  edges  brought  together  by  a few  superficial  interrupted  sutures. 
The  deej)  sutures  are  best  introduced  by  long  naevus-needles.  rlhe  one 
nearest  the  anus  should  be  passed  first;  and  if  the  recto-vaginal  septum 
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be  involved  in  the  rent,  it  must  be  clipped  into  but  not  passed  through  the 
freshened  surface  of  this  part,  so  as  to  draw  it  well  forwards  and  against  the 
new  perinceum.  The  sutures  should  be  introduced  at  a distance  of  one  inch 
from  the  cut  edge,  should  pass  about  three-quarters  of  an  inch  in  depth,  and 
be  brought  out  on  the  other  side  at  the  same  distance  from  the  freshened 
surfaces  as  that  at  which  they  entered.  The  great  difficulty  in  this  operation 
will  be  found  to  consist  in  the  removal  of  the  mucous  membrane  from  the 
aperture  in  the  recto-vaginal  septum,  and  in  bringing  its  edges  together.  In 
proportion  to  the  loss  of  substance  that  has  occurred,  this  difficulty  will 
increase.  Sometimes  a narrow  band,  the  result  of  some  previous  ineffectual 
attempt  at  union,  will  be  found  to  stretch  across  the  gap  at  the  verge  of  the 
anus.  This  should  not  be  retained, 
as  it  will  be  greatly  in  the  way  of  the 
operator,  and  useless  as  far  as  after- 
union  is  concerned. 

The  best  material  for  the  deep  sutures 
is  thick  silver  wire  or  silkworm  gut, 
and  the  simple  suture  is  now  preferred 
to  the  quilled.  The  superficial  sutures 
may  be  of  fine  silver  wire. 

Baker  Brown’s  method  gives  very 
good  results  in  simple  cases,  but  is  less 
successful  in  those  in  which  the  septum 
is  extensively  torn.  In  these  cases 
the  operation  recommended  by  Bantock  will  be  found  to 
It  combines  the  more  recent  improvements  of  Emmett,  Thomas,  Le  Fort  and 
other  workers  in  this  field  of  Surgery,  and  differs  in  some  very  important 
respects  from  Baker  Brown’s.  In  the  first  place,  the  raw  surface  is  made  in 
the  form  of  a wedge,  being  about  one  inch  deep  posteriorly,  and  tapering  off’ 
towards  the  nyrnphm.  When  the  septum  is  torn  a flap  of  mucous  membrane 
a quarter  of  an  inch  or  more  in  width  is  raised  on  each  side  with  the  base 
away  from  the  middle  line,  both  from  the  vaginal  and  rectal  edges  of  the  raw 
surface.  A sufficient  number  of  fine  carbonized  catgut-sutures  are  then  in- 
ti oduced  in  such  a way  that  when  they  are  tightened  they  shall  bring  the  raw 
sui faces  of  the  small  rectal  flaps  into  close  contact,  the  free  edges  of  the  flaps 
looking  into  the  rectum.  The  deep  perm  teal  sutures  are  then  passed  a quarter 
of  an  inch  from  the  margin  of  the  skin  in  front  of  the  anus,  carried  into  the 
recto-vaginal  septum,  in  the  middle  of  which  it  emerges,  then  immediately  re- 
introduced so  as  to  leave  none  visible,  and  brought  out  on  the  opposite  side  at, 
a point  corresponding  to  that  of  entry.  These  stitches  should  not  be  quilled, 
an  tie  best  material  to  use  is  strong  silkworm  gut  (such  as  is  used  in  salmon 
s ling).  A sufficient  number  of  fine  stitches  are  then  introduced  in  the 
vaginal  flaps  in  the  same  way  as  has  already  been  done  in  rectal  flaps.  The 
S'V]U<n  are  Vien  ^rawn  tight,  beginning  with  those  in  the  rectum,  and  ending 
Wl  1 lose  'n  khe  vagina.  Finally,  a sufficient  number  of  superficial  inter- 
pitches  arc  introduced  in  the  skin  between  the  deep  sutures.  The  ends 
•nil'1  h,  ° S^ures  are  cut  short.  Bantock,  following  Marion  Sims,  Emmett 

. /!■  c ocs  "°k  divide  the  sphincter  ani.  This  operation  has  undoubtedly 

■ 1 ,18  an  advance  in  the  surgical  treatment  of  ruptured  perinceum.  The 

pe  01  unniitating  sutures  are  a great  improvement  on  the  quilled,  which 


Fig.  34S. — Operation  for  Lacerated  Perinceum. 


give  better  results. 
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not  only  occasioned  much  pain,  but  led  to  sloughing  and  consequent  weak 
1111  ion.  So  also  the  abandonment  of  the  division  of  the  sphincter  ani  has 
materially  lessened  the  severity  of  the  operation. 

Success  will,  to  a great  extent,  depend  on  the  attention  bestowed  on 
the  after-treatment,  the  mode  of  conducting  which  has  been  laid  down  with 
much  precision  hy  B.  Brown.  The  principal  points  to  he  attended  to  are 
the  following.  Immediately  after  the  operation,  a full  dose  of  opium  should 
be  given,  followed  by  a grain  once  or  twice  a day,  so  as  to  arrest  all  intestinal 
action.  The  patient  should  be  laid  on  her  side,  and  the  water  must  be  drawn 
oft  three  or  four  times  a day  by  means  of  a catheter.  It  is  better  not  to  tie  a 
catheter  into  the  bladder  as  it  is  apt  to  cause  cystitis,  and  a little  urine  often 
leaks  out  beside  it,  and  by  dribbling  over  the  raw  edges  may  prevent  union. 
All  haemorrhage  should  be  thoroughly  arrested  before  the  surfaces  are  brought 
together  ; but  should  any  oozing  occur  afterwards  it  is  best  controlled  by  ice 
in  the  vagina.  The  deep  sutures  should  not  be  so  tight  as  to  cause  ulceration. 
They  must  be  carefully  looked  to,  and  if  they  are  causing  no  irritation  they 
may  be  left  for  six  days  or  a week.  If  suppuration  be  set  up  along  their  track 
they  must  be  at  once  taken  out.  The  superficial  sutures  may  be  left  in  for 
eight  or  ten  days  if  they  are  of  silver  wire.  The  catgut  stitches  in  the  rectum 
and  vagina  do  not  require  removal,  as  they  ultimately  melt  away.  Before  the 
stitches  are  removed,  I have  found  it  advantageous  to  keep  the  part  covered 
with  collodion.  When  the  stitches  are  removed,  even  if  very  imperfect  union  is 
found  to  have  taken  place,  all  hope  of  a cure  need  not  be  abandoned.  The 
patient  should  be  kept  on  her  side  and  as  quiet  as  possible,  and  it  often 
happens  that  those  parts  which  have  not  united  hy  the  first  intention  become 
soundly  healed  by  granulation.  When  the  sutures  are  removed  a pad  of  dry 
lint  supported  by  a T-bandage  should  be  applied.  When  the  recto-vaginal 
septum  has  been  implicated,  the  bowels  should  not  be  allowed  to  act  for  at 
least  ten  or  twelve  days,  lest  the  freshly  united  surfaces  be  torn  through. 
They  are  then  best  relieved  by  a large  olive  oil  enema.  When  the  perimeum 
only  has  been  the  seat  of  laceration,  they  may  be  allowed  to  act  earlier. 
During  the  whole  of  the  treatment,  the  patient’s  strength  must  he  supported 
by  abundant  nourishment ; and  scrupulous  attention  should  he  paid  to  the 
cleanliness  of  the  parts,  by  frequent  syringing  with  an  antiseptic  lotion,  and 
the  application  of  finely-carded  dry  wool. 

Plastic  operations  of  this  kind  should  not  he  performed  unless  the  patient 
be  in  a good  state  of  health,  that  there  may  be  a good  prospect  of  immediate 
union.  The  success  of  the  case  will  at  last  depend  mainly  on  the  extent  of 
laceration,  or  rather  of  loss  of  substance,  in  the  recto-vaginal  septum.  If  this 
be  uninjured,  or  merely  notched  as  it  were,  there  will  he  but  little  difficulty 
experienced  in  effecting  a cure.  If,  on  the  other  hand,  this  wall  be  deeply 
lacerated,  or,  still  worse,  if  a portion  of  it  have  sloughed  away,  the  greatest 
difficulty  may  result  in  effecting  union  ; and  in  such  untoward  circumstances 
it  may  happen,  that  the  perinamm  unites,  but  that  a fistulous  opening  is  still 
left  in  the  recto-vaginal  wall,  requiring  a future  plastic  operation  for  its  closure 
( vide  Chapter  LXVII.). 
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CHAPTER  XXX. 


MORTIFICATION,  OR  GANGRENE. 

The  death  of  a part  of  the  body  is,  in  surgical  language,  termed  Mortifi- 
cation or  Gangrene.  In  pathological  language  the  term  Necrosis  is 
i applied  to  local  death  generally,  in  whatever  part  or  tissue  it  occurs  ; but  in 
i surgical  practice  it  is  customary  to  confine  it  to  affections  of  the  bones  or 
r.;  -cartilages  : when  limited  to  the  soft  tissues  of  a limb  it  is  spoken  of  as  Spha- 
celation ; and  when  accompanied  by  ulceration,  it  is  called  Sloughing. 

! Many  other  varieties  of  gangrene  are  recognized  by  Surgeons.  Like  all  other 
si  diseases,  it  may  be  Acute  or  Chronic  in  its  duration.  As  the  parts  affected 
* are  moist  and  swollen,  or  dry  and  shrivelled,  it  may  be  divided  into  the  Moist 
and  the  Dry  or  Mummified  gangrene  ; so  again,  according  to  its  cause,  it  is 
1 spoken  of  as  Spontaneous  or  Traumatic;  and  very  frequently,  it  is  arranged 
according  to  the  nature  of  its  cause  under  the  denominations  of  Constitutional 
and  Local.  Besides  these,  various  Specific  forms  of  the  disease  arc  met  with, 
which  will  require  special  consideration. 

Local  Sighs. — Whatever  form  the  gangrene  may  assume,  certain  local 
phenomena  are  common  to  all  varieties.  The  part  becomes  colder  than 
natural,  the  temperature  falling  to  that  of  the  external  air.  The  sensibility  of 
the  part  is  lost.  It  may  be  touched,  pricked,  or  cut  without  feeling.  In  some 
cases  the  sensibility  is  greatly  increased  just  before  gangrene  sets  in,  intense 
agonizing  pain  of  a burning  or  neuralgic  character  being  experienced,  which 
soon  gives  way  to  complete  insensibility.  The  natural  function  of  the  affected 
parts  are  abolished.  Thus  the  muscles  no  longer  contract,  and  all  motion  of 
the  part  itself  ceases.  It  may  be  moved  by  muscles  from  a distance,  as  a 
mortified  toe  might  be  moved  by  the  unaffected  flexors  or  extensors,  but  it  has 
no  independent  power  of  motion.  The  changes  that  subsequently  take  place 
m the  tissues  of  the  gangrenous  part  are  of  two  kinds,  giving  rise  to  the 
l -i  T!f°U,  °f  Simgicne  into  dry  and  moist.  In  the  moist  variety  of  gangrene 
death  ol  the  part  takes  place  while  the  tissues  are  engorged  with  blood,  either 
Him  inflammation  or  from  obstruction  to  the  circulation  through  the  veins  or 
iiKnniiUieS'.  .!*  ^his  form,  the  skin  of  the  mortified  part  becomes  discoloured, 
A or  greenish,  the  cuticle  separates,  and  when  pressed  upon 

1UG  ^ s I(  cs  a'vay  under  the  finger,  leaving  the  moist  and  slippery  cutis 
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exposed.  The  colour  gradually  darkens  to  a dull  purplish  greenish  black, 
mottled  in  patches  with  reddish-brown  spots ; and  after  a time  there  is  an 
odour  of  putrescence  evolved,  very  commonly  with  . an  emphysematous  crack- 
ling from  evolution  of  gas  in  the  tissues  of  the  part.  This  shows  that 
putrefactive  changes  have  taken  place  in  the  solids  and  fluids  of  the  tissues. 
The  dry  variety  of  gangrene  occurs  as  a consccjuence  of  some  obstruction  to 
the  supply  of  blood  to  the  part,  so  that  at  the  time  it  sets  in  the  tissues  contain 
less  blood  than  natural.  In  it  the  colour  is  often  at  first  of  a pale  tallowy- 
white,  with  a mottled  appearance  in  parts.  The  skin  soon  shrivels,  becomes 
dry,  horny,  and  semi-transparent,  and  eventually  assumes  a brown  wrinkled 
appearance  ; in  other  cases  the  gangrenous  part  is  brown,  dry,  and  shrivelled 
from  the  very  first. 

These  characteristic  signs  of  gangrene,  although  they  may  in  some  cases 
follow  very  rapidly  on  the  loss  of  vitality,  are  in  fact  consecutive  to  it,  and 
indicate  more  than  the  simple  death  of  the  part ; they  are  proofs  of  putre- 
scence having  set  in,  as  well  as  of  death  having  occurred. 

Constitutional  Symptoms. — These  vary  greatly.  When  the  disease  is 
strictly  local,  affecting  a part  of  but  limited  extent,  and  perhaps  of  no  great 
importance  to  the  economy,  they  are  not  very  strongly  marked.  If,  however, 
the  gangrene,  although  limited,  implicate  important  organs,  as  a knuckle  of 
intestine  for  example,  marked  symptoms  declare  themselves. 

Whatever  the  cause  of  the  condition  may  be,  the  full  invasion  of  the 
gangrene,  if  it  affect  any  considerable  extent  of  tissue  or  any  important  organ 
is  always  attended  by  great  depression  of  the  system.  In  such  cases  the  coun- 
tenance is  dull  and  anxious  and  the  pulse  feeble,  quick,  and  easily  compressible ; 
the  tongue  is  brown,  and  the  lips  and  teeth  loaded  with  sordes.  In  moist 
gangrene  the  constitutional  disturbance  is  aggravated  in  some  cases  by 
absorption  of  the  products  of  the  unhealthy  inflammation  from  which  the 
death  of  the  part  has  resulted,  and  in  others  of  the  products  of  putrefaction 
from  the  decomposing  slough.  Death  may  in  fact  occur  from  this  cause  with 
all  the  symptoms  of  septic  poisoning.  In  dry  gangrene  these  symptoms  are 
usually  much  less  marked.  When  gangrene  affects  an  internal  organ  the 
depression  is  always  very  great,  and  the  special  symptoms  will  vary  with  the 
part  affected. 

Causes. — The  causes  of  gangrene  are  predisposing  and  immediate.  Any- 
thing that  tends  to  lower  the  vitality  of  the  tissues  must  necessarily  bring 
them  into  a state  in  which  a comparatively  slight  injury  may  cause  their  death. 
These  conditions  have  already  been  fully  discussed  in  the  chapter  on  inflam- 
mation (p.  159).  The  predisposing  causes  of  inflammation,  when  acting 
more  powerfully,  predispose  to  gangrene. 

Immediate  Causes  of  Gangrene. — These  may  be  divided  thus  : 

I.  Causes  acting  primarily  by  arrest  of  the  Circulation,  these  ma_' 
again  be  divided  into  : — 

(a.)  Arrest  of  the  Supply  of  Arterial  Blood  to  a part. — 1 his  is  a common 
cause  of  gangrene.  It  may  be  produced  by  accident,  or  by  ligature  or  other 
surgical  operation,  or  by  thrombosis  or  embolism  of  the  arteries. 

( /) .)  Obstruction  of  the  Circulation  through  a part. — This  is  seldom  a pri- 
mary cause  of  gangrene,  and  as  such  arises  only  from  pressure  either  from 
within  as  from  the  growth  of  a tumour,  or  from  without,  as  in  the  formation 
of  bed-sores  or  sloughs  beneath  splints.  Obstruction  to  the  capillary  circu- 
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lafcion  necessarily  accompanies  all  acute  t^t“ 

important  element  in  the  production  ot  gangicne,  a ( . . til-Brtue6  directly 
not  a primary  cause,  being  secondary  to  the  damage  t on 

by  the  cause  of  the  mischief.  „ . , •, 

(C ) Obstruction  to  the  Return  of  Venous  Blood  from  a pent.— ' This  se  do 

form's  a sole  cause  of  gangrene,  even  when  important  veins  are  occiuded  by 
thrombosis  or  pressure.  As  an  accessory  cause,  it  frequently  aids  m the  pio 
auction  of  gangrene,  when  the  main  artery  is  obstructed  at  the  same  time. 

(d.)  Diminished  Visa  Ter  go  from  extreme  weakness  of  the  heart  s action. 
This  is  a powerful  accessory  cause  when  there  is  any  obstruction  either  to  the 
arterial  flow  or  to  the  venous  return.  It  may  result  from  extreme  debili  y 
from  fever  or  from  starvation.  The  gangrene  that  accompanies  ergot-poison- 
iurr  is  supposed  to  be  due  partly  to  relaxation  of  the  veins  by  which  a large 
quantity  of  blood  is  withdrawn  from  the  circulation,  and  partly  to  weakness 
of  the  heart’s  action.  Great  loss  of  blood  may  in  the  same  way  aid  m pro- 


• during  gangrene. 

2.  Causes  acting  directly  on  the  Tissues  : 

(a.)  Traumatic  Causes.— The  production  of  gangrene  by  mechanical 
violence,  heat  and  cold,  and  caustic  fluids  has  already  been  fully  discussed 
and  needs  no  further  notice  here. 

(b.)  Causes  giving  rise  to  acute  inflammation, — Any  acute  inflammation, 
as  already  pointed  out  in  the  chapter  on  inflammation,  may  terminate  in 
gangrene,  if  the  irritant  which  causes  it  is  of  sufficient  intensity  or  the  tissues 
upon  which  it  acts  are  of  abnormally  low  vitality. 

In  certain  forms  of  specific  infective  inflammation  gangrene  forms  the 
principal  characteristic  of  the  process,  as  in  hospital  gangrene,  cancrum  oris, 
carbuncle,  malignant  pustule,  and  spreading  traumatic  gangrene. 

Amongst  the  causes,  some  are  Constitutional,  others  Local,  in  their  action. 
Those  forms  of  gangrene  are  said  to  be  constitutional  which  arise  from  obstruc- 
tion of  the  circulation  in  consequence  of  disease  of  the  heart  and  vessels. 
The  constitutional  state  also  forms  frequently  an  important  predisposing 
cause  of  gangrene  in  cases  in  which  the  immediate  cause  is  local.  Bright  s 
disease  and  diabetes  are  amongst  the  most  frequent  conditions  which  act  in 
this  way.  Those  varieties  of  gangrene  are  local  which  arise  from  injuries  of 
all  kinds,  whether  applied  to  the  part  itself,  or  to  the  main  artery  leading  to 
it,  by  its  ligature  or  wound. 

The  forms  of  gangrene  which  arise  from  traumatic  causes,  have  been 
already  described  in  previous  chapters  (sec  pp.  318,  311))  ; while  those  that 
arise  from  obstructed  circulation  to  or  through  a part,  or  that  take  the  form 
of  specific  disease,  are  left  for  consideration  here. 

Gangrene  from  Arrest  of  the  Supply  of  Arterial  Blood.— Whenever 
a part  of  the  body  is  deprived  of  its  proper  supply  of  blood,  mortification  may 

[ensue.  Most  commonly,  when  the  principal  trunk  of  an  artery  is  obstructed, 
the  collateral  circulation  is  sufficient  to  maintain  the  vitality  of  the  part  ; but, 
should  this  be  interfered  with,  gangrene  occurs  from  the  simple  deprivation  of 
blood.  Indeed,  the  sudden  loss  of  a large  quantity  of  blood  from  the  system 
generally  may  occasion  the  death  of  some  of  the  extreme  parts  of  the  body,  in 
which  the  circulation  is  naturally  most  languid.  Thus  Sir  B.  Brodie  relates 
the  case  of  a drunken  man,  who,  being  bled  to  an  inordinate  extent,  was  seized 
with  gangrene  of  both  feet. 
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Obstruction  to  the  flow  of  blood  through  the  arteries  may  be  occasioned 
by  two  primary  sets  of  causes  : — a,  from  injury  or  operation,  as  wound  or 
ligature  of  the  main  trunk  ; b,  from  disease,  as  by  thrombosis  or  by  embolism ; 
by  calcification,  and  subsequent  occlusion  of  the  vessel.  Gangrene  from  arterial 
obstruction  varies  materially  in  its  symptoms,  prognosis,  and  treatment, 
according  as  it  arises  from  one  or  other  of  these  causes.  When  the  obstruc- 
tion is  seated  in  the  arteries  alone,  the  gangrene  will  be  of  the  dry  kind  ; but 
if  there  is  also  an  impediment  to  the  return  of  blood  through  the  veins,  the 
disease  will  partake  more  or  less  of  the  character  of  the  moist  variety. 

a.  A limb  gangrenous  in  consequence  of  the  Ligature  or  Wound,  of  its 
Main  Artery,  without  any  other  injury  to  the  vascular  system,  becomes  cold, 
feels  heavy,  and  loses  its  sensibility;  at  the  same  time  it  assumes  a dull  tallowy- 
white  colour,  mottled  Avith  greyish  or  brownish  streaks.  This  state  of  things 
is  met  with  chiefly  in  the  lower  extremity.  In  a short  time  the  pallid  colour 
is  lost,  the  part  becoming  brown  or  blackish  ; the  integuments  of  the  foot 
become  semi-transparent  and  horny-looking  where  they  are  stretched  over 
the  tendons  of  the  instep,  and  the  part  presents  a shrivelled  appearance. 
This  form  of  gangrene  may  invade  the  Avhole  of  the  lower  limb,  but  most 
commonly  is  limited  to  the  foot,  stopping  either  just  above  the  ankle,  or  it  not 
there,  immediately  below  the  knee,  as  Guthrie  has  observed  ; the  arrest  taking 
place  in  one  or  other  of  these  tAvo  spots,  on  account  of  the  greater  freedom  of 
the  collateral  circulation  here  than  in  other  parts  of  the  limb.  If  any  of  the 
large  venous  trunks  become  obstructed  or  otherwise  implicated,  so  that  the 
return  of  blood  through  them  is  interfered  with  at  the  same  time  that  the 
supply  by  the  arteries  is  arrested,  the  limb  generally  assumes  a greenish-blue 
oolour,  and  rapidly  runs  into  putrefaction.  In  some  of  these  cases  it  happens 
that  sloughs  of  the  integument  and  subcutaneous  areolar  tissue  form,  although 
the  limb  generally  preserves  its  vitality.  The  treatment  of  these  foims  "f 
gangrene,  AArhich  are  strictly  local,  is  described  in  the  chapter  on  the  Anest 
of  Arterial  Humor rh age. 

(6.)  Gangrene  may  occur  from  the  arrest  of  the  circulation  tlnough  an 
artery  as  the  result  of  disease  of  the  coats  of  the  vessel.  This  is  the  Aariety 
that  is  commonly  called  spontaneous. 

Spontaneous  gangrene  is  termed  Senile  Avhen  it  occurs  in  old  peopeui 
■consequence  of  the  arteries  becoming  rigid  and  their  calibie  naiunui  >y 
Atheroma  or  Calcification  of  their  Coats,  the  pathology  of  these  al  uin  DS 
of  the  arteries  will  be  more  fully  discussed  in  the  Chapter  on  Diseases  ot  the 
Blood-vessels  in  Volume  II.  It  is  sufficient  here  to  state  that  1 le  e ec  0 
these  changes  is  to  render  the  arteries  unable  to  maintain  the  piopei  ciku  -s 
tion  of  blood  through  the  limb,  and  further  from  the  roughening  0 |c  ,inH 
coat  to  predispose  to  thrombosis,  that  is  to  say,  to  the  deposit  0 mn 
Avhieh  the  vessel  may  become  completely  obliterated.  1 he  aa  an  " 
supply  of  arterial  blood  in  these  cases  is  owing  not  only  to  the  < lseascc  - 
of  the  arteries,  but  also  in  a great  measure  to  the  weak  prop  1*  j, 
the  heart,  and  the  consequent  feebleness  of  the  circulation  esPccia  ^ 

the  lower  limbs.  When  the  circulation  is  so  far  mtemip  et  •-  ^ 

the  nutrition  of  the  limb,  the  following  premonitory  symptom  » ® fche 

A sensation  of  weight  in  the  limb,  with  coldness  itching, « of  thc 

feet,  and  cramps  in  the  calves,  is  complained  oi.  >>ut  scarcely  pet- 

part  is  habitually  defective,  the  pulsation  of  the  t.bials  being  scaicc.  1 
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ceptible.  In  some  eases  cutaneous  ulcerations  ensue.  These  symptoms 
commonly  exist  for  a considerable  length  of  time  before  gangrene  actually 
comes  on,  and  should  always  be  looked  upon  with  anxiety  in  old  people. 
"W  hen  the  circulation  becomes  arrested  from  the  conjoined  influences  of 
diminished  cardiac  power  and  arterial  obstruction,  gangrene  in- 
| evitably  results.  It  is  met  with  in  the  lower'  extremities  of 

people  past  the  middle  period  of  life,  and  the  tendency  to  it 
increases  as  age  advances. 

Senile  gangrene  may  set  in  in  different  ways.  In  many 
instances  it  commences  without  any  apparent  exciting  cause. 
I he  toes  and  foot  simply  shrivel,  without  any  sign  of  local 
inflammation  and  with  but  little  constitutional  disturbance. 
The  part  that  is  destroyed  becomes  black,  dry,  and  shrunken, 
resembling  in  appearance  the  limb  of  a mummy  : hence  the 
change  is  often  termed  Mummification  (Fig.  350).  The 
toes  often  look  like  the  shrivelled  skins  of  over -ripe  or  sucked- 
out  black  grapes.  This  form  of  gangrene  is  usually  due  to 
the  complete  occlusion  of  a previously  diseased  artery  by 
thrombosis. 

_ other  cases  the  gangrene  is  the  immediate  result  of  some 
slight  inflammation  accidentally  induced,  as  from  the  excoria- 
tion produced  by  a tight  boot,  or  from  a trivial  wound  in  cutting 
a com  01  toe-nail.  In  these  cases  the  slight  injury,  which 
in  healthy  tissues  would  be  'harmless,  causes  the  formation  of  a 
small  slough.  This  decomposes,  and  the  products  of  putre- 
facton  acting  on  the  surrounding  tissues,  give  rise  to  a spreading 
inflammation,  which,  owing  to  the  greatly  di- 
minished vitality  of  the  part,  terminates  in 
gangrene,  and  the  process  thus  started  may 
spread  almost  indefinitely.  In  other  instances, 
again,  the  disease  is  ushered  in  by  more  acute 
symptoms.  The  whole  foot  becomes  swollen, 
cedematous,  and  red  ; inflammation,  apparently 
of  a gouty  character,  being  set  up  in  it. 

The  gangrene  may  at  first  affect  only  one  toe, 
or  it  may  from  the  commencement  involve 
several  toes.  It  most  generally  begins  as  a 
purple  or  blackish-red  spot  on  the  side  of  one  of 
the  toes,  usually  the  inner  side  of  the  great  toe ; 
this  spot  may  be  surrounded  by  an  inflamed 
areola,  and  accompanied  by  much  smarting  and  hurnino- 
pain  of  a paroxysmal  character;  it  spreads  by  gradually  in- 
volving the  inflamed  areola,  which  continues  to  extend  in  pro- 
portion as  the  gangrene  progresses.  The  pain,  which  is  often 
Of  the  most  intense  character,  subsides  when  the  gangrene  becomes  complete. 

I whichever  way  the  gangrene  commences  the  affection  gradually  creeps 

formation  'of  t v , fW>t  T*  *•»  heel  > unless  it  terminate  by  the 
snlTbri  a ,of  rfomareatlon.  or  death  put  an  end  to  tile  patient’s 

Hirelings,  it  may  extend  up  the  ankle  or  leg.  In  other  instances,  the  janorcnc 


Fig.  1)40. — Pop- 
liteal anil  Ti- 
bial  Arteries 
obstructed  by 
Thrombosis. 


350.  — Senile 
Gangrene : Ex- 

posure of  Bones 
of  Foot. 
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being  limited  to  a small  extent,  as  to  the  toes  only,  the  patient  may  recover 
with  the  loss  of  the  fore  part  of  the  foot. 

The  constitutional  symptoms  vary  with  the  mode  of  invasion.  In  the 
inflammatory  form  there  is  usually  considerable  constitutional  disturbance 
with  elevation  of  temperature  at  first,  subsccpiently  sinking  into  marked 
depression  with  subnormal  temperature  as  the  patient  becomes  poisoned  by 
absorption  of  the  products  of  putrefaction ; and  the  disease  may  thus  often 
prove  fatal  in  from  a month  to  six  weeks.  On  the  other  hand,  in  the  dry  form  of 
gangrene,  I have  known  the  disease  to  continue  with  very  little  constitutional 
disturbance  for  more  than  twelve  months,  slowly  creeping  on  during  that 
time.  In  all  forms  of  spontaneous  gangrene  there  is  a marked  improvement 
in  the  constitutional  state  as  soon  as  a distinct  line  of  demarcation  forms 
between  the  dead  and  living  tissues. 

The  thin  skin  on  the  anterior  part  of  the  leg  at  its  middle  and  lower  third 
is  apt  to  fall  into  a state  of  gangrene  in  old  people  as  the  result  of  very  slight 
injuries,  and  occasionally  without  any  obvious  external  cause.  In  these  cases 
a bleb  forms  which  on  breaking  leaves  a slough  which  gradually  dries,  becomes 
black  and  extends  as  the  neighbouring  pores  are  killed  by  a process  of  painful 
inflammation. 

Diabetes  in  old  people  is  a fertile  cause  of  spontaneous  gangrene  of  the  toes 
and  feet.  In  diabetes-gangrene  the  disease  usually  begins  with  a large  bleb 
which  forms  on  the  under  surface  of  the  foot  or  at  the  end  of  one  of  the  toes. 


This  bleb  contains  fluid  which  speedily  becomes  turbid,  and  is  surrounded  by 
a dusky  purple  areola.  From  this  the  disease  slowly  spreads,  and,  unless  the 
diabetes  can  be  checked,  may  largely  invade  and  destroy  the  foot.  Should 
degeneration  of  the  arterial  tissues  have  taken  place  in  these  diabetic  cases, 
senile  gangrene  of  the  most  intractable  character  will  ensue. 

Thrombosis  of  an  artery  (Fig.  849)  occurs  only  as  a consequence  of  pre- 
vious disease  of  its  inner  coat,  so,  although  it  is  frequently  the  immediate  cause 
of  gangrene,  by  obstructing  an  atheromatous  or  otherwise  diseased  vessel,  it  is 
never  the  primary  cause  of  the  disease. 

Embolism  is  a much  more  frequent  cause  of  gangrene.  An  embolus  is  a 
solid  body,  which,  having  entered  the  circulation,  is  carried  onwards  by  the 
blood-stream  until  it  lodges  in  some  vessel  which  is  too  narrow  to  allow  it  to 
pass.  Emboli,  if-  of  any  size,  almost  invariably  lodge  at  the  point  at  which  a 
main  trunk  bifurcates  or  gives  off  a large  branch.  If  very  small  they  may 
pass  on  into  the  capillaries,  causing  capillary  embolism.  When  an  embolus 
has  lodged  in  an  artery,  a clot  forms  upon  it,  reaching  as  high  as  the  first 
branch  above  the  point  of  obstruction.  Fibrin  which  has  been  deposited  upon 
a diseased  part  of  a large  vessel,  or  in  a fusiform  aneurism,  and  vegetations 
from  the  valves  of  the  left  side  of  the  heart,  form  the  most  common  sources  ot 
embolism  in  the  systemic  arteries ; but  occasionally  a fragment  ol  a tumour 
which  has  penetrated  the  coats  of  a large  artery  may  be  washed  aw a\  into  t ic 

blood-stream  and  form  an  embolus.  , ,,,- 

Gangrene  from  embolism  is  most  common  in  the  lower  limb,  am 
bifurcation  of  the  popliteal  artery  is  the  usual [place  at  which 
lod'-cs.  If  it  be  so  small  as  to  pass  into  one  of  the  tibials,  the  cm  ul. 
maintained  by  the  unobstructed  artery,  and  gangrene  does  not  occur, 
grene  from  embolism  is,  however,  also  met  with  in  the  uppci  d of 

the  gangrene  developcs  suddenly,  the  whole  of  the  parts  d i 


cases 
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blood  perishing  simultaneously,  there  being  no  tendency  for  the  mischief  to 
spread  ; pulsation  ceases  in  the  terminal  branches  of  the  obstructed  artery, 
and  intense  superficial  pain  is  felt  in  the  limb,  ceasing  after  about  a week. 
The  limb  is  at  first  pale,  but  soon  undergoes  the  characteristic  changes  in 
colour,  when  decomposition  commences.  The  gangrene  is  always  of  the  dry 
variety.  In  the  leg,  as  Billroth  points  out,  the  foot  soon  becomes  mummified, 
while  near  the  line  of  demarcation  the  parts  remain  more  moist.  The  line  of 
demarcation  forms  in  these  cases  immediately  below  the  knee.  Gangrene 
from  embolism  may  prove  fatal  from  septic  poisoning  before  any  attempt  can 
be  made  by  nature  to  separate  the  mortified  part.  After  death,  the  affected 
vessel  is  found  firmly  plugged  by  the  embolus,  above  which  is  a dense  coagulum 
reaching  as  high  as  the  next  branch. 

The  accompanying  drawing  (Fig.  351)  represents  the  bifurcation  of  the 
common  femoral  artery  occupied  by  a fibrinous  plug,  taken  from  a man  aged 
32,  who  ched  of  gangrene  of  the  left  leg.  In  this  case  the  patient,  after 
-recovering  from  rheumatic  endocarditis,  whilst  straining  at  stool,  suddenly  felt 
his  left  leg  tingle  painfully,  then  become  numb  and  cold.  The 
circulation  in  it  ceased,  and  gangrene  speedily  supervened, 
which  extended  as  high  as  the  knee.  Death  followed  ampu- 
tation of  the  limb.  Here  there  can  be  little  doubt  that 
the  sudden  supervention  of  gangrene  was  the  result  of  obstruc- 
tion to  the  arterial  circulation  of  the  lower  extremity,  con- 
sequent on  the  detachment  of  a vegetation  from  the  valves  of 
the  heart,  and  its  arrest  at  the  bifurcation  of  the  femoral 
artery. 

In  addition  to  the  forms  of  spontaneous  grangrene  just 
■described,  some  other  rarer  forms  are  occasionally  met  with. 

Von  Winiwarter  has  described  a peculiar  form  of  overgrowth  Fig; ssi.-ojstmc 

,* j n i . _ tion  of  Femoral 


of  the  endothelial  cells  of  the  inner  coat  of  both  arteries  and  Artery  at  its  m 
veins  (endarteritis  and  endophlebitis  nvnHfpvcmtA  1™ 
their  lumen  becomes  obliterated 


UJ  wmon  Embolus  and  as- 
Thrombi  are  formed  in  the  ,ce,1flius  ^“'un- 
affected vessels,  and  these  become  organized  and  penetrated  by 
new  vessels,  as  in  the  closure  of  a ligatured  artery.  This  affection  is  said  to 
be  caused  by  syphilis  and  alcoholism,  and  occurs  usually  at  an  earlier  ao-e  than 
ordinary  senile  gangrene.  According  to  Billroth  the  ordinary  signs  of  im- 
pcifect  blood-supply  may  be  present  for  some  years  before  gangrene  takes 
place.  When  gangrene  does  set  in  it  is  usually  of  the  moist  variety. 

Kaynaud  has  described  a rare  form  of  spontaneous  gangrene  which  attucH 
the  fingers,  and  sometimes  the  toes,  symmetrically.  The  premonitory  symptoms 
are  that  the  fingers  readily  become  “dead,”  often  from  very  slight  expos  ire  to 

toomeo™  livid  r 7°™!?  ?“»  ““ 

oecome  of  a livid  colour,  cold  and  insensitive,  but  intensely  painful  a con 
dition  described  by  Raynaud  under  the  name  of  “ local  as,  hvxia  ” T1 

fZTthi  £r r hrs>  rd  7 beSXfableb » ;s 

cuTcle  s emoved  n ^ ^ which  a ^ongh  is  found  when  the 
mummified  T*  UU^al  Phalanx  may  become 

simultaneoiislv  mi  ^sPondln?  of  fcllc  opposite  hand  may  be  affected 

be?w  on  ' 18 an d 30  “ H ^ is  * women 

Ws  fri  the  in  ; IA,re8e“bIe81  Severe  Plains  in  some  respects,  but 
‘ 1 y 0 t lc  Pam>  l;'lc  character  of  the  gangrene,  and  the  a<m 
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of  the  patient.  It  is  supposed  to  lie  due  to  vaso-motor  disturbance  consequent 
upon  central  mischief  situated  in  the  cord ; but  its  pathology  is  not  definitely 
made  out. 

Gangrene  from  Venous  Obstruction. — Obstruction  to  the  veins  by 
pressure  or  thrombosis  is  scarcely  ever  the  sole  cause  of  gangrene;  but  if  at 
the  same  time  the  main  artery  is  occluded,  as  when  it  and  the  vein  are  com- 
pressed together,  or  when  the  femoral  vein  is  wounded  accidentally  at  the  time 
when  the  artery  is  ligatured,  mortification  is  especially  apt  to  take  place. 
Gangrene  from  this  cause  is  always  of  the  moist  kind,  attended  by  much 
oedema,  with  discoloration  and  rapid  putrefaction  of  the  part. 

Gangrene  from  arrest  of  the  Circulation  by  Strangulation. — A 
part  is  often  purposely  strangled  by  a Surgeon  in  operative  procedures ; or 
its  circulation  may  in  this  way  be  arrested  as  the  result  of  certain  accidents 
or  diseased  conditions.  (See  p.  297.)  In  either  case,  the  strangulation  acts 
by  stopping  more  or  less  completely  the  whole  of  the  circulation  through  the 
part.  If  the  strangulation  be  sufficiently  severe,  it  may  kill  the  tissues  out- 
right : for  instance,  when  a nsevus  or  a pile  is  tied,  all  flow  of  blood  to  or 
from  the  part  is  suddenly  arrested,  and  its  vitality  is  destroyed,  the  tissues 
that  have  been  strangled  shrivelling  and  separating  by  ulceration  along  the 
line  of  ligature.  When  the  strangulation  is  not  so  severe  as  this,  great  con- 
gestion ensues,  consequent  on  the  amount  of  blood  sent  into  the  part  being 
Greater  than  can  escape  by  the  veins,  which  are  more  affected  by  the 
constricting  force  than  the  arteries  ; the  part  strangled  becomes  dark  and 
cono-ested,  phlycteme  or  vesicles  arise  on  its  surface,  and  effusion  takes  place 
into3 its  tissue.  As  the  part  swells  the  compression  of  the  vessels  becomes 
more  powerful,  till  finally  the  flow  through  the  arteries  is  arrested  as  well  as 
that  throuo-h  the  veins;  the  circulation  is  completely  arrested,  and  thus 
sloughing  arises.  All  this  we  find  in  the  constricted  gut  of  a strangulated 


Gangrene  as  a termination  of  Inflammation.— It  has  already  been 
pointed  out  (see  the  chapter  on  Inflammation)  that  all  the  causes  of  inflam- 
mation are  agents  which  tend  to  lower  the  vitality  of  the  parts  upon  which 
they  act,  and  that,  if  acting  with  sufficient  intensity,  they  bring  the  process  of 
inflammation  to  an  end  by  killing  the  tissues  upon  which  they  arc  exerting 
their  influence.  The  effect  produced  by  an  irritant  is  dependent : first,  on  the 
intensity  of  the  irritant  itself ; secondly,  in  many  cases  on  the  duration  ot  its 
action  ; and  thirdly,  on  the  power  of  resistance,  or,  m other  words,  on  th 
vitality  of  the  tissues  upon  which  it  is  acting.  Thus  to  take  an  example,  a 
mustard  plaster  if  applied  for  a short  time  on  a healthy  part  causes  simp 
inflammation  without  destruction  of  tissue  ; if  it  be  of  sufficient  strength  and 
be  kept  on  a longer  time,  it  will  cause  death  of  the  skin  upon  whic' j 
acting.  Supposing,  however,  it  be  applied  to  the  skin  ot  a part,  fcl  L *,  a‘s 
of  which  is  lowered  either  by  constitutional  causes  of  mal-n utution,  sue 
diabetes  or  Bright’s  disease,  or  from  local  interference  nil 1 n"  ter’ on 
from  disease  of  the  arteries,  sloughing  may  result.  In  '.  itv 

Inflammation  it  was  pointed  out  also  that  an  mutant  of  suffime 
causes  arrest  of  the  circulation,  by  stasis,  in  the  vessels  of  the  1 a P ^ 
it  acts  and  that  this  condition,  unlesB  relieved,  must  terminate  r -th 

Lastly,'  all  acute  inflammations  are  attended  by  migr^mn  of^co^  ^ 
abundant  coagulable  exudation,  which  distends  the  lymph  spf  , 
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on  the  vessels  of  the  inflamed  part,  thus  still  further  arresting  the  cir- 
culation through  it.  In  gangrene  as  a termination  of  inflammation  there 
are  thus  three  causes  involved : first,  the  direct  injury  done  to  the 
tissues,  including  the  walls  of  the  vessels,  by  the  irritant  which  causes 
the  process ; secondly,  obstruction  to  the  circulation  from  within  by  stasis, 
and  thirdly,  obstruction  from  without  by  the  pressure  of  the  inflammatory 
exudation. 

Ihe  relative  part  taken  by  these  different  causes  varies  in  different  forms  of 
gangrenous  inflammation.  In  some,  the  irritant  that  causes  the  process  is  so 
powerful  in  its  action,  or  as  it  is  more  commonly  expressed  in  clinical  lan- 
guage, the  intensity  of  the  inflammation  is  so  great  as  to  kill  the  part  almost 
directly,  however  healthy  its  texture  or  sound  the  constitution  of  the  patient 
may  be.  More  commonly,  however,  it  is  not  so  much  the  actual  as  the  relative 
intensity  of  the  inflammation  that  destroys  the  part:  there  being  some  debility, 
local  or  constitutional,  by  which  the  resisting  power  is  lessened.  Thus 
gangrene  aiises  especially  in  persons  whose  tissues  have  become  degenerate  in 
consequence  of  old  age,  of  defective  food  or  of  other  materials  of  life,  or 
tin  ough  habitual  intemperance.  It  is  remarkable  to  observe  what  slight 
in juiies  ip  induce  gangrenous  inflammation  under  these  circumstances.  The 
nature  of  the  tissue  also  exercises  considerable  influence ; thus  areolar  tissue 
land  fasciae  slough  more  readily  than  the  skin  or  muscles,  and  the  proper  tissue 
o g auds  is  seldom  so  affected.  As  a rule,  the  least  vascular  tissues  slough 
most  readily.  The  pressure  of  the  exudation  exerts  a marked  influence  In 
many  forms  of  spreading  gangrenous  inflammation  of  the  areolar  tissue. 
Ihus  111  phlegmonous  erysipelas  free  incisions  may  avert  the  danger  of 
sloughing  of  the  skin  and  subcutaneous  tissue  by  relieving  tension  and  allow- 
ln8  a ready  exit  for  the  inflammatory  exudation. 

Gangrene  may  form  the  termination  of  an  inflammation  arising  from  simple 
mechanical,  physical,  or  chemical  irritants.  It  is  then  localized,  and  has 
ft  6 tendency  to  spread  beyond  the  area  directly  injured.  It  is  much  more 
frequently  met  with  as  a characteristic  feature  of  certain  forms  of  infective 
ZlJV11  phlegmouous  ei7sipelas,  sloughing  phagedana,  hospital 
L r ? lu'g  §angrene’  cancrum  01'is,  or  malignant  pustule.  The 
peual  features  of  infective  inflammations  have  been  already  pointed  out 

the  r 6 ^ fangren°us  forms  of  infective  inflammation,  death  of 

the  tissues  may  be  due  directly  to  the  intensity  of  the  virus  as  in 

ST  TrtS  are  *****  88  « * the  action  of  a powSl 

of  ti  e knidationf^  “Jr00  °f  th®  cu’f latl0U  fchc  extent  and  abundance 

vided  aSSS  i 1 Pffm.onous  erWelas,  in  which,  if  free  vent  be  pro- 
vented  snn  7 7 inC1S10n’  fche  deafch  of  the  tissue  may  be  pre- 
hospital iZ  gangren0ns  “tarnation  are  intensely  contagious  as 

inoculation  f ; 0 ' ier's’  .as  ina!lgnant  pustule,  are  communicable  solely’ by 

“ "T  0rfS’  "'“'“"S'1  hn™S  character 
patie”  t to  a t,0n’  “ “*  *****  °f  W>'S  from  one 

infl"enc“  grcati-v  *■»  **<*«« 

of  vitality  of  the  part.  ' oiu  l"ucll  ar’  "'variably  resulting  in  tbc  loss 

“Iways'conneoted ' with1  i ' 1 111  13  “f  .‘ho  moist  or  acute  kind,  being 

G.  “ mth  " rete,1<aou  ot  Wood  in  the  part  affected.  We  may 
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regard  it  as  impending  in  a part  that  has  become  inflamed  from  injury  or  other 
cause,  if  we  find  that  the  redness  becomes  of  a dusky  01  pmplish  lmc  ; that 
bull®  filled  with  dark  fluid  rise  upon  the  surface  ; that  the  swelling,  at  first 
hard,  tense,  and  brawny,  becomes  of  a pulpy  or  doughy  character  ; that  the 
pain  is  of  a dull,  heavy,  or  burning  kind  ; and  that  the  temperature  of  the 
part,  at  first  greatly  increased,  gradually  sinks.  We  know  that  gangrene  has 
taken  place  when  there  is  a total  loss  of  the  sensibility  oi  the  part,  even  to 
pricking  or  pinching  ; that  the  motion  of  the  part  itself  ceases  ; that  its  I 
colour  changes  to  a peculiar  mottled,  purplish-red,  or  greenish-black  hue, 
unlike  anything  else  in  the  body  ; and  that  the  temperature  falls  to  a level 
■with  that  of  surrounding  air.  There  is  likewise  an  extremely  offensive  odour 
evolved,  differing  from  that  of  ordinary  post  mortem  decomposition. 

The  Constitutional  Symptoms  are  always  those  of  fever,  with  marked  de- 
pression, often  assuming  the  character  of  septic  poisoning. 

Artiest  of  Gangrene— Certain  forms  of  gangrene  consequent  upon  in- 
fective inflammatory  processes  have  a tendency  to  extend  indefinitely  until  the 
patient  succumbs  to  the  disease.  In  all  forms  of  spontaneous  gangrene,  and  in 
that  due  to  direct  injury  to  the  tissues,  the  progress  of  the  mortification  is  in 
most  cases  arrested,  and  the  dead  parts  are  separated  from  the  living.  \\  hen 
the  gangrene  reaches  a part  of  which  the  vitality  is  too  great  to  be  destroyed 
by  the  "operation  of  the  causes  which  have  produced  death  m the  tissues 
beyond,  a line  of  demarcation  is  formed.  The  process  by  which  the  sepa- 
ration of  the  dead  from  the  living  tissues  is  accomplished  lias  been  fully 
described  in  the  chapter  on  Ulceration  (see  p.  255).  The  dead  parts  are  not 
thrown  off  merely  by  disintegration,  but  by  a vital  process,  that  of  ulceration,  , 

occurring  in  the  living  tissues.  I he 
line  of  ulceration  is  termed  the  line 
of  separation,  and  extends  along  the 
extreme  margin  of  the  living  tissues 
(Fig.  352). 

This  process  of  separation,  com- 
mencing at  the  edge  of  the  slough, 
slowly  extends  downwards  to  the  whole 
depth  of  the  gangrene  ; if  this  affect 
the  entire  thickness  of  the  limb,  the 
ulceration  will  find  its  way  completely 
across  it.  If  the  slough  be  more  superficial,  the  ulceration  extends  beneath 
and  detaches  it  gradually.  The  line  of  separation  is  t^aUyob^he^ 
parts  being  first  divided,  and  the  hard  tissues  then  nice  ^ted  throu  h, 
the  ligamentous  or  osseous  structures,  which  are  slow  j noted upo  ^ 

severed.  As  the  ulceration  extends  across  the  limb,  the  largest  artc  * 
‘veins  are  cut  through  by  it,  without  the  occurrence  of  h^norrhag^o  ^ ^ 
their  being  safely  occluded  by  thrombosis,  Wockmg  t c ^ 

separation  to  the  nearest  large  collateral  branch  above  it.  1 ^ Lent, 

for  the  detachment  of  gangrenous  parts  varies  wwks  are  m]1Iired 

Small  sloughs  may  be  detached  in  a few  days,  dar  frssucs 

for  the  separation. of  a limb.  The  action  is  most  rapid  m soft  v ascuiar 

and  in  young  subjects.  . vanned  irregular 

After  the  separation  of  the  gangrenous  part,  a rnoic  o ■ - . tivc 

ulcerated  surface  is  left,  which,  if  not  too  extensive,  the  patients  1 


Fig.  352.— Senile  Gangrene  of  Foot:  Line  of 
Separation. 
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powers  being  in  a favourable  state,  will  cicatrize  by  tbe  same  process  as 
,■  ordinary  ulcers. 

Diagnosis. — The  diagnosis  is  easily  effected  when  gangrene  is  fully  deve- 
loped ; but  in  the  early  stages,  before  it  is  positively  declared,  it  is  not 
always  easy  to  determine  its  existence.  The  ecchymosis  and  discolouration  of  a 
bruise,  the  collapse  and  lividity  that  result  from  cold,  or  the  dark  purple  hue 
occasioned  by  long-continued  congestion,  may  readily  be  confounded  with  im- 
pending gangrene.  In  these  cases  of  doubt,  the  Surgeon  should  not  be  in  too 
great  a hurry  to  pronounce  an  unfavourable  opinion,  and  still  less  to  act  upon 
it ; for  not  uncommonly  parts  of  the  body  which  have  to  all  appearance  lost 
their  vitality,  may,  under  proper  treatment,  regain  it. 

Prognosis. — So  far  as  the  part  itself  is  concerned,  the  prognosis  is  always 
bad ; though  occasionally,  when  gangrene  has  not  been  fully  established, 
partial  recovery  may  unexpectedly  take  place.  So  far  as  the  life  of  the  patient 
is  at  stake,  much  will  depend  on  the  cause  of  the  affection,  and  on  the  age  and 
strength  of  the  individual ; at  advanced  periods  of  life,  and  in  a feeble  state  of 
system,  the  result  is  always  unfavourable.  Also  whilst  the  gangrene  is  spread- 
ing, the  prognosis  is  bad,  as  it  is  impossible  to  say  where  the  morbid  process 
may  stop  ; but  when  a “line  of  demarcation”  has  formed,  indicating  the  pos- 
session of  a certain  vigour  of  constitution,  the  principal  danger  is  over,  and 
. the  result  will  depend  on  the  strength  of  the  patient,  and  the  support  that  can 
be  given  during  the  processes  of  separation  and  of  repair. 

Treatment.— As  gangrene  proceeds  from  a great  variety  of  causes,  it  is 
evident  that  no  one  plan  of  treatment  can  be  universally  applied  ; and  it 
becomes  necessary  to  modify  our  therapeutical  and  operative  means,  not  only 
• according  to  the  cause  of  the  disease,  but  also  with  special  reference  to  the 
constitution  of  the  patient,  and  with  regard  to  the  stage  in  which  we  meet 
with  the  gangrene  ; and,  indeed,  it  often  requires  great  tact  and  experience 
to  accommodate  the  treatment  in  this  way  to  the  varying  phases  of  the 

Ihe  Constitutional  Treatment  of  gangrene  is  of  the  highest  importance 
more  especially  in  the  spontaneous  forms  of  the  affection.  It  has  three  prin- 
cipal aims  : 1.  To  remove  the  cause  if  possible,  and  thus  to  arrest  the  gangrene. 
2.  To  support  the  powers  of  the  system  during  the  process  of  the  separation 

of  the  sloughs  and  dead  tissues  ; and  3.  To  lessen  the  irritability  of  the  nervous 
system. 


1.  In  attempting  to  remove  the  constitutional  cause  we  must  bear  in  mind 
that  constitutional  conditions  most  commonly  act  only  as  predisposing  causes 
0 gangrene,  the  death  of  the  part  being  determined  by  some  local  affection 
lhe  constitutional  conditions  which  predispose  to  gangrene,  such  as  want  of 
food,  diabetes,  Bright  s disease,  fevers,  feebleness  of  the  heart’s  action  or 
general  arterial  degeneration,  are  all  associated  witli  debility  Dcnressiim 

affection  ^ thel’ef°re  be  avoided  eyeu  iu  toe  inflammatory  forms  of  the 


-his  ww  n,T  VC1’  TeVei'  hlgh  may  bc  in  thc  early  stages,  rapidly 
on  v W7’  "I  gangl’ene  haS  Scfc  ln’  t0  symptoms  of  an  asthenic  type.  It  is 

lowerb  1?  i °CC™Ce  and  durin&  fchc  ^ gangrene,  that  the  use  of 

ceased  to b°  SU8'gesfced  ; for>  when  once  gangrene  has 
iS'rS  h0Wever  llgh  the  fevcr  may  have  been  that  accompanied 
P &iess,  all  the  powers  of  thc  constitution  will  bc  required  to  maintain  the 
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process  of  separation  of  the  sloughs,  if  they  he  extensive  and  deep  \cnesec- 
tion  is  never  required  in  any  form  of  gangrenous  inflammation.  An  enfeebled 
state  of  the  circulation  of  the  part  of  the  system  generally  may  equally  occa- 
sion or  complicate  gangrene.  In  the  forms  of  gangrene  consequent  upon 
specific  infective  inflammations,  however  acute  the  symptoms  may  he,  deple- 
tion is  never  necessary.  It  would  only  render  the  tissues  less  able  to  withstand 
the  effects  of  the  specific  irritant  which  is  causing  the  process.  In  all  inflam- 
matory forms  of  gangrene  the  diet  should  at  first  be  light  but  nutritious ; and 
the  patient  should  he  put  to  bed,  with  the  affected  part  elevated,  and  m many 
cases  a brisk  purgative  at  the  commencement  of  the  treatment  enables  him  to 
take  his  food  better.  As  the  disease  advances  mild  tonics  may  be  gn  en,  and 
in  the  later  periods,  when  the  constitutional  symptoms  become  asthenic,  stimu- 
lants should  be  administered.  The  best  stimulants  are  wine  or  porter  accord- 
ing to  the  patient’s  habits  of  life  ; and  these  should  be  given  m combination 
with  nourishment,  so  as  not  merely  to  raise  the  pulse,  but  to  produce  a 
more  permanent  tonic  influence  on  the  system  generally.  If  much  dep  es- 
sion  occur,  the  medicinal  stimulants,  especially  ether,  ammonia,  ana  camp  1 > . 
are  of  material  service.  The  only  tonics  that  are  of  much  value  here,  are 
the  preparations  of  cinchona  bark  and  some  of  the  vegetable  bitteis,  as 
gentian  and  cascarilla  ; and  though  the  specific  virtues  hat  ™ 
attributed  to  them  can  no  longer  be  accorded,  yet  when  they  do  not  imtato 
the  stomach,  they  are  of  unquestionable  service  in  combating  tbeas 
symptoms,  and  improving  the  digestive  powers.  In  these  cases  I look  upon 
cinchona  bark,  in  combination  with  chlorate  of  potash  and  ammonia, 

“iTaSaTirtot  the  constitutional  disturbance  in  most  cases  of  gangrene 
is  due  to  the  Lorption  of  the  products  of  putrefaction  from  the  dead  tiss**, 
much  can  be  done  to  relieve  the  symptoms  by  the  efficient  local 

' After  the  proper  employment  of  means  calculated  to  lemove  the  c(’ns^. 
tutional  cause  of  the  gangrene,  the  system  must  » 

fating  influences  that  accompany  the  ptoccss  of  i< ^ t|ierc 
necessary  for  the  separation  of  the  mortified  parts.  Du,  ”8  5 lie 

is  less  fever  but  more  debility,  and  stronger  tom®  and  st.mdants  can 
borne  ; but  we  should  be  careful  not  to  overstimulate  the  patimt. 

point  it  is  extremely  difficult  to  lay  down “J rPpC'm„„fbeiuTlnired  bv 
variety  as  to  the  quantity  and  quality  of  food  and  stimulant  - ■. 

different  individuals.  The  safest  guides  are  lie  state of the "“^nic 

if  they  improve,  the  means  employed  ague  - , , ventilation, 

measures  should  be  carefully  attended  to  ; c eanlines ^ and  free 

with  the  abundant  use  of  disinfectants,  arc  sys,m  that 

3 The  third  indication,  that  of  lessen, ng  the  t tlahilihj  oj  i ,m4 

always  supervenes,  and  which  is  partly  owing  to  the  ' 1 C.irric<: 

partly  to  the  shaken  and  depressed  state  oi  the  “ «t  as  a 

out  by  the  administration  of  opium  ; and  although  ttod  „ 
specific,  as  Pott  supposed  yet  m many  cases  »“l  esj  J • atcs, 

& T 

^become  coiffincd.  The 
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hiccup,  which  is  often  distressing,  is  best  remedied  by  the  administration  oi 

spirits  of  chloroform  and  camphor.  . 

Local  Treatment.— Gangrene,  when  threatening  as  the  result  oi  inflam- 
mation, may  often  be  prevented  by  free  incisions  into  the  inflamed  and  tense 
tissues.  Punctures  are  not  sufficient,  but  free  incisions  two  or  three  inches 
long,  should  be  made,  which  by  gaping  widely  allow  the  escape  of  blood  and 
other  fluids,  and  thus  effectually  relieve  the  vessels  and  the  tissues.  This  is 
more  especially  the  case  where  there  is  much  loose  areolar  tissue,  as  in  the 
penis  or  scrotum  ; or  indeed  in  any  part  in  which  much  tension  results  from 
the  inflammation.  The  relief  of  local  tension  is  of  the  first  importance  in  cases 
of  inflammation  threatening  to  terminate  in  gangrene.  By  a free  incision 
through  the  structures  so  affected,  as  in  phlegmonous  erysipelas,  not  only  may 
the  vitality  of  the  affected  tissues  be  preserved,  but  the  extension  of  gangrene, 
if  it  have  already  set  in,  may  be  arrested,  and  the  constitutional  disturbance 
at  once  lessened.  By  incision,  also,  irritating  effusions  and  infiltrations  are 
discharged,  and  thus  one  cause  of  sloughing  is  removed. 

I11  the  non-inflammatory  form  of  the  disease,  as  soon  as  it  is  evident  that  a 
part  is  about  to  become  gangrenous  it  should  be  carefully  washed  with  warm 
carbolic  acid  lotion  (1  in  40).  This  solution  is  not  of  sufficient  strength  to 
cause  any  irritation  of  the  unbroken  skin.  Having  thus  rendered  the  surface 
as  far  as  possible  aseptic,  the  whole  limb  should  be  thickly  wrapped  in 
salicylic  wool,  or  it  may  be  sprinkled  with  iodoform  and  afterwards  covered 
with  iodoform-wool.  By  this  treatment  offensive  decomposition  may  often 
be  prevented.  Carbolic-acid-dressings  should  not  be  applied,  as  they  are  too 
irritating  and  might  cause  extension  of  the  mischief.  The  dressing  should 
not  be  disturbed  unless  the  smell  indicates  that  decomposition  is  taking  place 
beneath  it.  At  a later  stage  the  same  treatment  may  be  continued,  or  the 
parts  that  are  already  gangrenous  may  be  enveloped  in  lint  soaked  in  warm 
solutions  of  carbolic  acid,  boracic  acid,  chloride  of  zinc,  or  creasote,  or 
dusted  with  charcoal  powder  and  covered  with  a layer  of  wadding.  Ho 
poultices  should  be  applied  if  the  sloughs  be  large,  heat  and  moisture 
hastening  their  decomposition  ; but  if  they  be  small,  yeast  or  charcoal 
poultices  may  be  advantageously  applied.  The  separation  of  the  sloughs  should 
be  left  as  much  as  possible  to  nature,  which  is  always  fully  able  to  accomplish 
this,  if  the  patient’s  strength  can  be  kept  up.  The  vitality  of  the  tissues  in 
the  proximity  of  and  above  the  line  of  separation  is  very  low,  and  may 
readily  be  destroyed  by  any  operative  interference,  there  being  always  a danger 
of  exciting  inflammation  to  such  a degree  as  to  cause  it  to  run  into  the 
gangrene.  Hence  no  attempt  should  be  made  to  pull  away  sloughs  not  already 
separated,  nor  should  stimulants  be  applied  to  the  living  tissues.  It  matters 
little  as  to  what  is  done  to  parts  already  dead,  which,  when  loosened,  may  be 
cut  away  ; but  we  must  not  meddle  with  those  that  are  living.  Haemorrhage 
seldom  occurs  before  the  separation  of  the  sloughs,  but  there  is  always 
danger  of  its  happening  during  that  process.  If  it  occur,  pressure  or  the 
actual  cautery  will  be  found  the  best  means  to  arrest  it ; and,  if  these  fail, 
ligature  ol  the  artery  higher  up  the  limb,  or  amputation  when  practicable, 
might  be  required. 

Barts  that  are  quite  dead,  but  that  do  not  readily  separate,  such  as  tendons, 
ligaments,  and  bones,  may  be  cut  through  with  scissors,  pliers,  or  saws,  and 
thus  many  weeks  or  months  saved  in  their  separation.  It  may  occasionally 
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be  necessary  in  doing  this  to  encroach  on  the  living  tissues  ; this  should  be 
done  as  carefully  and  as  sparingly  as  possible,  for  reasons  already  stated. 

The  line  of  separation  should  be  dressed  with  some  mild  antiseptic  lotion  or 
ointment,  in  order  to  keep  the  surface  clean  and  to  prevent  the  absorption  of 
septic  discharges.  If  sloughs  do  not  readily  separate,  the  balsam  of  Peru 
either  pure  or  diluted  with  yolk  of  egg,  or  very  dilute  nitric  acid  and  opiate 
lotions,  are  the  most  useful  applications.  After  the  separation  of  the  sloughs, 
the  ulcerated  surface  must  be  treated  on  general  principles. 

The  Treatment  of  Senile  Gangrene,  presenting  some  peculiarities, 
requires  a few  words  to  be  specially  devoted  to  it. 

Constitutional  Treatment. — By  some  Surgeons  this  disease  has  been 
treated  on  a strictly  antiphlogistic  plan,  on  the  supposition  that  the 
obstruction  of  the  arteries  is  caused  by  inflammation  of  their  coats.  Since, 
however,  it  has  been  clearly  proved  that  no  such  process  takes  place,  and 
that  senile  gangrene  always  results  from  chronic  degenerative  changes  in  the 
vessels  of  the  limb  by  which  the  supply  of  blood  is  diminished  below  that 
necessary  to  maintain  the  vitality  of  the  tissues,  such  treatment  has  been 
altogether  abandoned.  If  blood  were  abstracted  from  the  system  and  the 
action  of  the  heart  weakened,  the  cause  of  the  disease  would  only  be 
aggravated.  But,  though  depletory  measures  are  not  admissible,  we  must 
guard  against  running  into  the  opposite  extreme,  and  over-stimulating 
patients  labouring  under  this  disease.  Senile  gangrene  commonly  occurs  in 
individuals  belonging  to  the  wealthier  classes  of  society,  who  have  lhed  high, 
taken  insufficient  exercise,  and  consequently  induced  an  irritable,  pletkoiic, 
but  enfeebled  state  of  system.  In  many  cases  the  patients  are  of  a gouty 
habit,  and  occasionally  the  inflammation  that  precedes  the  development  of 
the  gangrene  appears  to  be  of  this  nature.  In  this  condition  stimulants  auc 
the  more  powerful  tonics  are  not  well  borne  ; they  accelerate  the  pulse,  an 
interfere  with  digestion.  As  Brodie  observes,  it  is  of  great  importance  in 
this  disease  to  attend  to  the  state  of  the  digestive  organs,  in  order  that 
nutrition  may  go  on,  and  that  blood  of  a proper  quality  max  be  made,  n 
order  to  accomplish  this,  a light  nourishing  diet,  partly  animal  and  part  y 
vegetable,  should  be  given,  and  a moderate  quantity  of  wine,  beet,  or  )ian  y 
allowed.  The  bowels  must  be  relieved  from  time  to  time  by  a rhubarb  draught 
or  simple  aperient  pill.  Mercury  depresses  the  patient,  and  hence  it  siou 
not  be  used  as  an  aperient  in  any  form  in  this  disease,  unless  the  state  o r 10 
liver  imperatively  demand  it.  If  the  digestion  become  impaired,  a storage  nc, 
as  the  infusion  of  oascarilla  or  the  compound  infusion  of  gentian  wit  1 a 1 
ammonia,  may  be  administered.  The  administration  ol  opium  in  t lose  cas®®> 
as  originally  recommended  by  Pott,  has  received  the  sanction  of  a mv>i  c\c  . 
practical  Surgeon.  Brodie’s  opinion  on  this  point  is  especially  xa  ua  e , 
says,  “ If  I am  not  greatly  mistaken,  the  result  of  a particular  case  "i  wA 
much  depend  on  this — whether  opium  does  or  does  not  agree  with  the  pa  ion  . 
From  two  to  four  grains  of  opium  maybe  administered  in  divided  doses  n 
course  of  twenty-four  hours  ; the  quantity  being  increased  as  t ic 
becomes  accustomed  to  its  effects.  If,  however,  it  disturb  the  sti  . * 

occasion  headache,  notwithstanding  the  use  of  aperients,  aB  will  o < H 
when  there  is  febrile  disturbance  in  persons  of  a full  habit  of  »ot  y,  . 
discontinued.  The  pain  in  the  foot,  which  is  often  very  severe ; dmmg^t  ^ 
progress  of  the  disease,  usually  ceases  of  itself  when  the 
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complete  ; and  before  this,  it  is  but  little  influenced  by  any  sedatives,  whether 

constitutionally  or  locally  applied.  . 

It  may  be  stated  generally  that  in  those  cases  in  which  there  is  much  fever, 
in  which  the  tongue  is  loaded,  the  pulse  quick,  and  the  skin  hot,  in  which  the 
spread  of  the  gangrene  is  preceded  by  a red  angry  blush,  with  much  pain  and 
heat,  moderate  diet  and  mild  tonics  will  be  most  useful ; whilst,  on  the  other 
hand,  when  it  is  simply  a shrivelling  of  the  toes  and  feet,  without  any  pre- 
ceding local  inflammation,  or  febrile  disturbance,  a decided  tonic  or  stimulating 
plan  will  succeed  best. 

The  Local  Means  to  be  employed  in  senile  gangrene  are  simple.  It  is  of 
°reat  importance  to  keep  up  the  temperature  of  the  limb,  and  to  encourage 
the  flow  of  blood  to  the  affected  part  as  much  as  possible  ; this  is  best 
done  by  the  application  of  salicylic  or  iodoform-wool,  or  in  the  absence  of 
these,  of  simple  cotton-wool,  in  thick  layers  around  the  foot  and  leg,  so  as  to 
envelop  the  limb  completely  in  this  material,  over  which  a large  worsted 
stocking  may  be  drawn,  or  a silk  handkerchief  stitched.  This  dressing  need 
not  be  removed  more  than  once  or  twice  a week,  unless  there  be  much  dis- 
charge from  the  line  of  separation,  when  it  must  be  changed  more  frequently  ; 
the  gangrenous  part  itself  may  be  well  powdered  with  iodoform,  or  may  be 
simply  left  to  dry  beneath  the  cotton-wool.  Should  the  gangrene  be  of  the 
moist  variety  the  dead  parts  may  be  painted  with  carbolic  acid  and  glycerine 
(1  in  5),  or  some  such  powerful  antiseptic,  before  being  covered  with  wool. 
When  the  soft  parts  have  been  separated,  and  the  bones  of  the  foot  exposed, 
these  should  be  cut  across  by  cutting  pliers  or  a small  saw,  and  the  sores  that 
result  dressed  in  the  ordinary  way  with  some  mild  antiseptic  lotion  or  slightly 
stimulating  ointment.  The  balsam  of  Peru,  either  pure  or  diluted  with  an 
equal  part  of  yolk  of  egg,  is  a very  excellent  application  in  these  cases.  In 
the  event  of  recovery,  the  patient  must  be  careful  to  avoid  exposure  to  cold 
and  to  keep  the  legs  warmly  clad  at  all  seasons  of  the  year. 

Amputation  in  Gangrene. — The  question  of  Amputation  in  cases  of 
gangrene  of  the  limbs  is  of  great  importance  to  the  practical  Surgeon,  and 
is  one  on  certain  points  of  which  the  opinions  of  the  best  practitioners 
still  vary.  At  first  sight  it  appears  rational  to  cut  off  a limb  that  is  dead, 
and  offensive  ; and  with  propriety  this  may  be  done  when  the  gangrene  is, 
strictly  speaking,  a local  condition,  as,  for  instance,  the  result  of  a severe 
injury  : any  affection  of  the  constitution  in  such  a case  being  secondary  to  the 
local  mischief,  and  dependent  on  absorption  of  the  products  of  putrefaction  from 
the  decomposing  tissues.  When  it  arises  from  wounds  or  ligature  of  an  artery 
we  usually  amputate  at  once.  For  the  reasons  which  have  been  given 
(pp.  321,  444),  the  operation  should  be  performed  as  soon  as  the  gangrene 
has  unequivocally  manifested  itself,  without  waiting  for  the  line  of  demarcation. 

There  are  two  exceptions  to  the  rule  of  amputating  in  traumatic  and  local 
gangrene  before  the  occurrence  of  the  line  of  demarcation:  viz.,  gangrene  from 
frost-bite,  and  that  from  severe  burns.  In  these  injuries  it  is  better  to  wait 
for  the  formation  of  the  line  of  separation,  and  then  to  fashion  the  stump 
through  or  just  above  it  as  the  circumstances  of  the  case  require. 

The  question  of  amputation  in  those  forms  of  gangrene  consequent  on 
specific  infective  processes,  as  phlegmonous  erysipelas,  spreading  traumatic 
gangrene,  or  hospital  gangrene,  will  be  fully  considered  with  those  diseases. 
Such  operations  often  give  the  only  chance  of  life,  but  their  results  arc  on  the 
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whole  very  unfavourable,  the  patient  usually  sinking  from  a recurrence  of  the 
disease  in  the  stump,  or  from  the  constitutional  disturbance  that  had  previously 
set  in. 

In  spontaneous  gangrene  from  disease  of  the  arteries,  it  is  a golden  rule  in 
surgery  not  to  amputate  until  the  line  of  separation  has  formed  ; for,  as  it  is 
impossible  in  these  cases  to  say  where  the  mortification  will  stop,  the  amputa- 
tion might  be  done  either  too  high  or  not  high  enough.  It  is  not  even 
sufficient  in  cases  of  this  kind  to  wait  until  the  line  of  demarcation  has  formed 
before  removing  the  limb  ; these  cases  of  spontaneous  gangrene  having  often 
a tendency  to  remain  stationary  for  some  days,  and  then,  creeping  on,  to  over- 
step the  line  by  which  they  had  at  first  appeared  to  be  arrested.  Besides  this, 
the  local  disturbance  and  inflammation  set  up  by  the  amputation  might  be  too 
great  for  the  lessened  vitality  of  the  part,  and  might  of  itself  occasion  a recur- 
rence of  the  gangrene.  Hence  in  these  cases  it  is  always  well  to  wait  until 
the  line  of  separation  has  ulcerated  so  deeply  that  there  is  no  chance  of  the 
gangrene  overleaping  this  barrier,  at  the  same  time  that  means  are  taken,  by 
the  administration  of  tonics,  nourishing  food,  &c.,  to  improve  the  patient’s 
strength  and  fitness  for  the  operation.  So  soon  as  this  has  been  done  iu  a 
satisfactory  manner,  and  all  the  soft  parts,  except  the  ligaments,  have  been 
ulcerated  through,  the  mortified  part  should  be  separated  by  cutting  through 


some  cases  tins  win  ue  sumeieuuij  icgmcn  ™ r — -- 

it  has  cicatrized.  In  most  instances,  however,  the  stump  is  more  irregular 
and  unsightly  (a  result  of  which  the  accompanying  drawing  (big.  .>.>.»)  is  a 
good  illustration)  ; and  the  bones  protrude  to  such  an  extent  that  it  is 
necessary,  in  order  to  give  the  patient  an  useful  limb,  to  amputate  timing  1 
the  face  of  the  stump,  or  higher  up.  All  this  must  be  left  to  the  discretion  o 
the  Surgeon  ; but  no  procedures  of  this  kind  should  be  undertaken  until  t ic 
patient’s  strength  has  been  restored  sufficiently  to  bear  the  operation. 

In  gangrene  from  embolism,  the  amputation  may  as  a rule  be  performer  a 
an  earlier  period,  provided  the  patient’s  general  condition  is  such  as  to  ju&ti ) 
the  operation,  but  it  should  not  be  undertaken  until  the  supply  of  blood 
the  tissues  immediately  above  the  gangrenous  parts  is  fully  restored,  an  a 
good  line  of  demarcation  has  formed,  close  to  which  the  incisions  may  sale  y 


Fig.  353. — Spontaneous  Amputation  in  Gangrene  of  Eiglit  Foot  and  Left  Leg 

from  Embolism. 


be  carried. 

In  senile  gangrene 


it  has  been  proposed  to  amputate  the  thigh  high  up. 
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This  practice  lias  been  successfully  adopted  by  Garlikc,  James  of  Exeter,  and 
others,  and  certainly  appears  to  deserve  a trial  in  all  cases  in  which  the  health 
is  otherwise  good  and  the  constitution  tolerably  sound.  It  has  not  as  yet  been 
adopted  in  a sufficient  number  of  cases  to  warrant  a positive  opinion  on  its 
merits  ; but  it  would  appear  that,  for  its  success,  the  amputation  should  be 
done  high  up  in  the  thigh,  so  that  there  may  be  a better  chance  of  meeting 
with  a healthy  condition  of  the  vessels  and  good  vitality  in  the  limb  ; the 
operation  being  performed,  on  the  principle,  that  this  form  of  gangrene  is 
dependent  on  local  disease  obstructing  the  vessels  of  the  part,  and  not  on 
constitutional  causes. 

BED-SORES. 

When  a part  of  the  body  is  compressed  too  severely,  or  for  too  long  a time, 
even  in  a healthy  person,  it  loses  its  vitality,  and  a limited  slough  results  ; 
this  separates,  and  an  ulcer  is  left,  which  cicatrizes  in  the  usual  way.  But 
in  certain  deranged  states  of  the  health,  more  especially  when  the  blood  is 
vitiated,  and  the  constitutional  powers  lowered,  as  during  fever,  or  when  the 
heart  is  diseased  and  weakened,  more  particularly  if  the  patient  be  old  and 
debilitated,  or  if  innervation  be  acutely  affected,  and  he  be  paralysed,  the  skin 
covering  those  points  of  the  body  that  are  necessarily  pressed  upon  in  the 
recumbent  position,  such  as  the  sacrum,  the  trochanters,  the  elbows,  shoulders, 
and  heels,  becomes  congested  and  inflamed,  assuming  a dull  reddish-brown 
colour,  and  speedily  becomes  excoriated,  often  without  any  pain  being  felt 
by  the  patient.  One  great  cause  of  bed-sores  is  undoubtedly  bad  nursing. 
It  would  not  be  just  to  say  that  a bed-sore  is  always  the  result  of  negligent 
nursing,  but  it  may  truly  be  said  that  the  chance  of  the  formation  of  bed- 
sores, and  their  severity  when  formed,  will  be  increased  or  diminished  in  the 
exact  ratio  of  the  negligence  or  care  of  the  nurse.  It  is  not  so  much  the  actual 
severity  of  the  pressure  that  occasions  a bed-sore,  as  moderate  long-continued 
pressure  applied  to  a part  congested  by  position  in  a patient  enfeebled  by 
disease  or  want.  If  means  be  not  taken  to  relieve  the  part  from  the  injurious 
compression  to  which  it  is  subjected,  and  more  especially  if  it  be  allowed  to 
become  irritated  by  the  contact  of  frnces  or  urine,  the  subcutaneous  areolar 
tissue  corresponding  to  the  inflamed  patch  will  be  converted,  with  the  skin 
covering  it,  into  a tough  greyish  slough,  from  under  which  a thin  ichorous 
pus  exudes.  This  slough  may  extend  by  a process  of  undermining  of  the 
integuments  covering  it  ; and  on  its  separation  extensive  mischief  will  be 
disclosed,  the  fascia  and  muscles  being  exposed,  or  the  bones  even  laid  bare, 
and  soon  becoming  roughened  and  carious.  In  some  cases,  even  the  inferior 
aperture  of  the  spinal  canal  may  be  laid  open,  and  death  result  from  septic 
meningitis.  In  other  cases,  the  patient  is  worn  out  by  discharge  and  irrita- 
tion, or  perishes  from  pyaemia  or  septicaemia. 

Iiu.atment.  Ibis  is  in  a great  measure  preventive.  When  a patient  is 
'■cl)  to  be  confined  to  bed  for  many  weeks,  especially  by  exhausting  disease, 
8 eps  should  lie  taken  by  proper  arrangement  of  the  pillows,  and  by  the  use  of 
a vatci  -bed  or  cushions,  to  prevent  pressure  from  being  injuriously  exercised 
upon  an)  one  part.  11  the  patient  be  unable  to  move  himself  his  position 
s ou  < ie  changed  by  the  nurse  at  regular  intervals.  At  the  same  time,  cleanli- 
ness <mc  diyness  should  lie  carefully  provided  for  by  proper  nursing,  by  the  use 
a c lav -sheet,  and  furnishing  the  bedstead  with  the  necessary  arrangements 
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for  using  the  becT-pan.  &c.  The  back  should  be  periodically  examined  by 
the  Suro-eon  himself.  The  skin  on  the  exposed  parts  may  be  protected  by  the 
application  of  collodion  or  soap-plaster  spread  upon  wash-leather  or  amadou, 
or  isin  °lass  on  felt  ; or,  what  is  better,  it  maybe  strengthened  by  being  washed 
with  spirits  of  wine.  In  some  cases  much  benefit  is  derived  by  turning  the 
patient  on  his  side  and  employing  frictions  of  brandy  and  glycerine  in  equal 
parts.  If  the  skin  has  become  reddened  it  should  be  painted  with  a solution 

of  nitrate  of  silver,  of  gr.  v.  to  5]'. 

If  the  skin  have  become  chafed,  the  removal  of  pressure  is  imperative,  and 
the  abrasion  may  be  washed  over  with  collodion.  If  a sore  have  formed,  it 
may  be  dressed  with  the  balsam  of  Peru,  either  pure  or  with  zinc  or  boracic 
acid  ointment,  spread  upon  lint.  In  some  cases  also  the  prone  couch  may 
occasionally  be  advantageously  substituted  for  the  ordinary  bed  previously 
employed.  When  sloughs  have  formed,  their  separation  must  be  facilitated 
by  the  use  of  moist  antiseptic  dressings,  as  boracic-acid-lmt  and  lotion  and 
the  ulcers  that  are  left  should  be  treated  on  ordinary  principles,  the  utmost 
attention  being  paid  to  cleanliness  by  the  use  of  antiseptic  lo  10ns ; bntno 
dressing  that  the  Surgeon  can  apply  will  cause  these  ulcers  to  cleanaud 
still  less  to  heal,  unless  pressure  be  removed  and  the  patient  s general  health 
improve,  when  they  will  speedily  cicatrize  under  the  most  simple  tieatmen  . 

*• 

BOILS. 

A Boil  is  a localized  inflammation  affecting  the  skin  and  subcutaneous 
tissue  terminating  in  the  formation  of  a small  conical  slough  of  areolar  tissue 
called  the  core,  around  which  suppuration  takes  place,  the  dead 
finally  separated  and  discharged  by  an  opening  through  the  Am. 
mnHnn  starts  in  connection  with  a hair,  but  whether  from  the  follicle  ltaell  or 
from.0  the  sebaceous  gland  is  uncertain  ; probably  it  may  — eunejtkr 
situation  It  begins  as  a small  red  pimple,  through  the  middle  of  vh 
ah  ma"  often  be  seen  protending.  From  this  the  inflammation  « ends* 
tire  subcutaneous  tissue,  it  is  accompanied  by  abundant 

as  the  tension  and  hardness  increase  it  becomes most  comm0n 

ino-.  Boils  arc  always  seated  on  parts  proMdcdu  . , , They 

situations  being  the  back  of  the  neolt,  the  shoulde^  nate,  and  ^ 

seldom  occur  singly,  one  usually  following  anotha  * mrciv 

months.  The  nearest  lymphatic  glands  arc  usually  swoUc  , r.  0‘r 

suppurate.  In  some  cases  the  inflammation  subsides  m 1011  • 0 

suppuration,  and  the  boil  is  then  said  to  b obhnd.  arc  comnm 

(Apses— Boils  most  frequently  occur  m young  pcof  • d sonic- 

eno“»’>  I™ 

times  in  enfeebled  constitutions,  oltcn  fo  - , tw  are  not  jro- 
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for  athletic  contests  are  supposed  to  be  due  to  a too  exclusively  animal  diet. 
Sometimes  boils  may  be  traced  to  exposure  to  sewer-gas.  In  other  cases,  the 
system  appears  to  have  fallen  into  a cachectic  state,  often  without  any  evident 
cause,  and  this  terminates  by  a critical  eruption  of  boils.  A sudden  change 
in  the  habits  of  life,  as  from  sedentary  to  active  pursuits,  a course  of  sea- 
bathing, &c.,  will  also  occasion  them.  They  are  commonly  met  with  in  the 
spring  of  the  year,  but  may  occur  at  all  seasons,  and  are  occasionally 


epidemic. 

Local  irritation  is  also  a common  cause,  as  in  the  case  of  boils  on  the  hands 
from  the  contact  of  decomposing  animal  matter  in  post  mortem  examinations, 
or  on  the  nates  from  the  friction  in  rowing. 

Treatment. — The  Constitutional  Condition,  on  which  the  disease  is 
dependent,  requires  to  be  carefully  attended  to.  No  one  remedy  is  capable  of 
curing  boils.  The  disease  is  the  result,  in  some  cases,  of  fault  or  defect  in 
nutrition  ; and  the  gradual  modification  and  improvement  of  those  processes 
that  are  subservient  to  it  are  necessary  before  the  local  affection  will  cease 
to  appear.  In  other  instances,  it  appears  to  be  due  to  want  of  proper 
elimination  of  effete  materials.  Hence  less  is  often  to  be  expected  from 
medicines  in  these  cases,  than  from  a general  regulation  of  the  hygienic  con- 
dition of  the  patient.  N ature  will  do  more  for  his  recovery  than  art  ; and  the 
utmost  that  the  practitioner  can  do  is  to  administer  such  remedies  as  will 
assist  in  the  improvement  of  the  constitutional  condition.  If  it  be  debilitated 
and  cachectic,  iron,  quinine,  sarsaparilla,  and  cod-liver  oil  ; if  it  be  plethoric, 
and  the  system  loaded,  purgatives,  salines,  and  liquor  potassm  will  be  appro- 
priate. In  the  one  case  an  abundant  nourishing  diet,  in  the  other  case  a spare 
and  simple  one,  with  avoidance  of  stimulants,  will  be  required.  In  some  cases 
empirical  means  are  of  service.  Thus,  when  the  disease  is  associated  with 
pompholyx,  or  preceded  by  painful  vesicles,  arsenic  may  be  of  benefit.  In 
other  instances,  yeast  or  charcoal  has  been  advantageously  given.  Ringer 
strongly  recommends  the  administration  of  sulphide  of  calcium  both  for  pre- 
venting the  formation  of  fresh  boils  and  hastening  the  separation  of  the  slough 
in  those  that  have  already  appeared.  A tenth  of  a grain  may  be  given  hourly 
or  every  two  or  three  hours. 

The  Local  J teatmenf  is  simple.  When  the  boil  is  in  its  earliest  stage,  if  a 
hair  can  be  seen  projecting  through  the  pimple,  it  should  be  pulled  out  with 
forceps.  The  development  may  in  some  cases  be  arrested  also  by  touching  it 
vuth  nitrate  of  silver,  or  with  a saturated  solution  of  perchloride  of  mercury. 
Vi  lien  the  boil  is  evidently  forming  the  red  area  around  it  should  be  painted 
vith  equal  parts  of  glycerine  and  belladonna.  This  usually  relieves  the  pain 
am  protects  the  skin  from  the  irritation  of  the  poultices  or  other  applications, 
m , momt  applications  must  then  be  employed;  four  layers  of  wet  boracic- 
wrU  eief  wifch  °ded  silk  and  cotton-wool,  or  a linseed-meal-poultice 

oil  greased  on  the  surface,  forms  the  best  application.  Poultices,  however,  in 
frond  cascs  ^he  surrounding  skin,  and  encourage  the  formation  of  a 

suimnr'r1  ° )0'  ^'u^lln8-  ^ jb  be  lormd  to  give  so  much  relief  or  to  hasten 

hni  nn  fi 1011  T1C  k mu  ^ie  aPl’heation  of  a sponge  squeezed  out  of  water,  as 
is  con^Vf^1'  ,CaU  bear  ifc’  ancl  cllflll8'cd  every  few  minutes.  If  the  patient 
lionm  I*0'-  ° .1"  '?USC’  bc  can  cariT  oufc  this  treatment  himself  for  several 
the  the  day‘  Most  commonIy  a boil  may  be  allowed  to  break,  but 

o n may  in  some  cases  find  it  necessary  to  open  it  by  a crucial 
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incision  when  it 
itself. 


is 


large,  and  does  not  appear  disposed  to  break  of 


CARBUNCLE. 


A Carbuncle  consists  essentially  of  a specific  spreading  inflammation  ol 
the  subcutaneous  areolar  tissue,  implicating  the  skin  and  terminating  in  death 
of  the  affected  tissues,  with  the  formation  of  a pulpy  greyish  or  ash-coloured 
slough.  Whether  it  commences  in  the  deep  layers  of  the  true  skin,  possibly  in 
the  "sebaceous  glands,  or  in  the  subcutaneous  areolar  tissue,  has  not  been  defi- 
nitely determined. 

Signs. — A carbuncle  begins  as  a flat  or  very  slightly  conical  mflammatorj 
swelling  of  the  skin,  the  base  of  which  is  hard,  and  the  edges  clearly  defined  ; 
it  is  of  a dusky-red  colour  and  accompanied  from  the  first  by  a burning, 
stinging,  heavy,  or  throbbing  pain  in  the  part,  out  of  proportion  to  the 
apparent  gravity  of  the  disease.  The  inflamed  base  steadily  enlarges  and  im- 
plicates the  subcutaneous  tissue  more  deeply,  forming  a flat,  slightly  elevated,  , 
hard,  circumscribed  swelling,  gradually  becoming  doughy  as  sloughing  sets  iil  . 
As  it  increases  in  size,  the  swelling  maintains  its  flattened  circular  shape,  and  . 
the  skin  covering  it  assumes  a purple  or  brownish-red  tint.  \ esicles  form  on  1 
it  at  several  points,  which  speedily  become  pustular  and  burst,  exposing  open- 
ings beneath  in  the  cutis,  through  which  the  ash-grey  sloughs  appear,  and 
from  which  unhealthy  purulent  discharge  scantily  issues.  The  openings  m 
the  thin  undermined  skin  gradually  melt  into  each  other,  and  the  slough 
slowly  separates.  In  most  cases,  the  whole  thickness  of  the  subcutaneous  fat  . 
is  not  destroyed ; but  occasionally  when  the  slough  comes  away  the  deep  asci. 

or  even  the  muscles  may  be  exposed. 

The  size  of  the  swelling  varies  from  one  to  six  inches  m diametei  ; mos 
commonly  it  is  about  two  inches  across.  Carbuncles  are  general  y me  in 
on  the  posterior  part  of  the  trunk,  more  especially  about  the  shoulders  and  the 
nape  of  the  neck  ; being  rarely  seen  anteriorly,  or  on  the  extremities 
however,  had  to  treat  very  large  carbuncles  on  the  abdomen,  and  h. 
with  them  on  the  shin,  forearm,  and  forehead. 

A carbuncle  is  almost  invariably  single;  but  some  5 ear  sago  ‘ rancu 

my  care  a patient  on  whom  a large  carbuncle  was  followec  y ■ ‘IT  ^ 
of  about  a dozen  smaller  ones  scattered  over  the  back,  111  spite  of  vh 

finally  recovered.  . ,.  • 1 the 

The  Constitutional  Disturbance  attending  this  disease  s . < . ■ 

asthenic  type  ; the  complexion  is  often  peculiarly  sa  °^  ’ seated  on 

feeble,  and  the  tongue  loaded  ; and  if  the  carbunc  e 1°  ticsemia 

the  head,  death  may  take  place,  the  patient  frequently  sinking  fiom  sept 

<)l  Cau&ks.' — A carbuncle  arises  usually  without  any  imgnaWe 
cause  ; but  in  some  cases  it  is  evidently  occasioned  by  the  mtud  ^ 
of  Bomc  poisonous  matter  into  a puncture  m tin.  sk 
?olUole.  I all  cases  it  is  associated  with  «di 

ordered  state  of  the  constitution  Any  condition  that ^bibullny 
the  system  will  predispose  to,  and  may  at  las  occasion discases, 


the  system  will  predispose  to,  am  ina  at  ’ . casting  diseases, 

bad  and  insufficient  food,  the  exhaustion  induced  ) disease— more 

especially  diabetes,  or  the 

particularly  typlms-may  all  occasion  it.  Carbuncles 
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meu  than  in  -women,  and  in  the  old  than  in  the  young,  being  very  rare  under 

twenty.  They  occur  more  frequently  in  some  years  than  in  others. 

Diagnosis. — Carbuncle  resembles  boil  in  many  points,  yet  differs  in  its 
greater  size,  in  the  dusky-red  of  the  inflamed  integument,  in  its  broad  flat 
character,  and  in  the  large  quantity  of  contained  slough  in  proportion  to  the 
small  amount  of  purulent  discharge  in  the  numerous  openings  on  the  surface, 

: as  well  as  in  the  conditions  in  which  it  generally  occurs.  It  differs  from  boil 
also  in  its  tendency  to  spread.  A boil  “ comes  to  a head,”  bursts,  and  dis- 
charges pus  and  slough  ; a carbuncle  will  be  discharging  and  sloughing  at  one 
part,  whilst  it  spreads,  hard  and  brawny,  at  another.  A carbuncle  is  almost 
invariably  single,  boils  most  commonly  appear  in  crops. 

The  Prognosis  in  carbuncle  will  depend  on  its  size  and  situation,  and  on 
the  state  of  the  patient’s  constitution,  more  particularly  on  that  of  his  kid- 
neys. The  most  dangerous  carbuncles  are  those  that  are  large,  and  situated 
or  encroaching  on  the  scalp  ; in  fact,  the  more  this  structure  is  involved  the 
greater  the  danger.  If  the  constitution  be  good,  even  these  may  be  re- 
covered from  ; but  if  the  kidneys  be  unsound,  or  if  there  he  saccharine 
diabetes,  the  progress  of  the  disease  cannot  readily  be  checked,  and  the  patient 
will  usually  sink. 

Treatment. —The  Constitutional  Treatment  of  carbuncle  must  be 
conducted  on  ordinary  medical  principles,  guided  by  the  constitutional  state 
that  underlies  the  local  disease,  or  that  accompanies  it.  If  the  carbuncle 
occur  in  diabetic  or  otherwise  debilitated  persons,  the  tincture  of  the  per- 
chloride  of  iron  in  small  and  frequent  doses,  with  a moderate  allowance  of 
alcoholic  stimulants  and  a good  diet,  will  be  necessary.  If  the  carbuncle 
occur  in  a person  of  advanced  years  addicted  to  high  living,  and  possibly  not 
temperate  in  habits,  the  ordinary  treatment  of  inflammation  of  a low  and 
sloughing  character  must  be  adopted.  The  bowels  having  been  freely  cleared 
out,  ammonia  and  bark,  or  quinine,  must  be  given.  Alcoholic  stimulants  may 
be  more  freely  administered.  But  in  these  they  must  be  administered 
medicinally  in  measured  quantities,  and  at  intervals  of  longer  or  shorter 
duration  according  to  the  need  of  the  patient  as  determined  by  the  pulse  and 
temperature.  Port- wine  used  to  be  the  favourite  remedy.  It  is  considered 
less  necessary  at  the  present  day  than  it  was  a generation  or  two  back,  and 
brandy  or  whiskey  with  milk  or  eggs  are  commonly  substituted  for  it.  But 
whatever  stimulant  be  given,  too  much  care  cannot  be  taken  in  regulating 
its  doses  and  times  of  administration,  which  must  not  he  left  to  the  discretion 
of  the  non-medical  attendant.  In  addition  to  stimulants,  good  and  abundant 
nourishment  should  be  given  ; meat,  if  the  patient  can  digest  it ; if  not, 
soups,  such  as  strong  beef-tea,  essence  of  meat,  or  turtle-soup. 

Local  Treatment.— In  the  very  early  stage  the  progress  of  a carbuncle 
may  be  arrested  by  destroying  it  with  a pointed  stick  of  potassa  cum  calce. 
If  the  carbuncle  have  attained  a somewhat  larger  size,  though  still  small,  it 
may  be  covered  with  a piece  of  soap-plaster  spread  on  leather,  having  a hole  cub 
m the  centre,  through  which  the  pus  and  sloughy  matters  may  be  discharged. 
When  the  carbuncle  is  of  larger  size  the  question  will  arise  whether  it  should 
be  incised  or  not ; and,  if  incised,  in  what  way  the  operation  should  be  practised. 
■Some  Surgeons  uniformly  adopt  incisions  : others,  with  equal  constancy,  reject 
t mm.  I think  that  the  exclusive  adoption  of  either  method  is  erroneous,  and 
that  the  most  successful  treatment  consists  in  allowing  the  question  of  early 


894 


CARBUNCLE. 


incision  to  be  determined  by  the  amount  of  tension  existing  in  and  around 
the  carbuncle.  Should  the  parts  be  soft,  relaxed,  and  comparatively  painless 
no  advantage  can  result  from  incision  ; but,  on  the  other  hand,  if  the  tension 
be  considerable,  the  agony  great,  and  the  constitutional  disturbance  dependent 
on  both  proportionately  intense,  nothing  gives  such  immediate  relief,  local 
and  constitutional,  as  early  and  free  incision.  This  may  be  done  in  two 
ways  ; either  subcutaneously,  by  entering  a long  bistoury  at  one  side  of  the 
carbuncle,  and  making  two  or  three  subcutaneous  sweeps  through  the  inflamed 
tissues  in  planes  of  different  depths  ; or  by  a free  crucial  cut,  carried  fairly 
through  the  diseased  parts  into  the  healthy  tissues  beyond  them.  By  either 
method  the  constitutional  disturbance  accompanying  and  resulting  from  the 
extreme  tension  is  at  once  removed,  the  local  progress  of  the  disease  is  checked, 
and  extension  of  sloughing  by  strangulation  of  the  tissues  is  prevented. 
Should  incision  of  the  carbuncle  not  have  been  performed  early,  it  may 
become  necessary  at  a later  period,  in  order  to  prevent  the  confinement  of  the  pus 
and  slough.  Pyaemia  is  so  frequent  a cause  of  death  in  bad  cases  of  carbuncle, 
that  it  becomes  very  important  to  prevent  putrefaction  in  the  sloughs.  If  an 
incision  be  made  before  the  skin  has  given  way,  it  should  be  done  with 
antiseptic  precautions.  The  surrounding  skin  should  be  washed  with  carlxdic 
lotion,  and  as  soon  as  the  cut  has  been  made  some  efficient  form  of  antiseptic 
dressing  should  be  applied.  At  subsequent  dressings  the  surface  must  he 
irrigated  with  carbolic  lotion.  Iodoform  sprinkled  on  the  sore  is  a most 
useful  antiseptic.  Ordinary  poultices  should  be  avoided  as  tending  to 
encourage  putrefaction.  The  old  port-wine  poultice  is  useful  and  not  liable  to 
decompose.  If  warmth  and  moisture  are  required,  a thick  layer  of  boracic- 
acid-lint  wetted  with  a concentrated  solution  of  boracic  acid  will  be  iound  the 
most  convenient  application  ; or  if  this  be  not  at  hand,  the  carbuncle  may  be 
•covered  by  some  lint  soaked  in  carbolic  oil  (1  in  10),  or  terebene  and  oil,  or 
some  other  antiseptic  dressing,  over  which  a poultice  may  be  applied.  As 
the  sloughs  loosen,  they  should  be  separated.;  and  the  granulating  surface 
which  is  left,  and  which  will  usually  be  found  to  be  sluggish  in  its  action, 
should  be  dressed  with  some  of  the  more  stimulating  ointments,  such  as 
those  of  elemi  or  resin,  or  with  the  balsam  of  Peru.  The  ulcer,  though  large, 
will  when  thus  treated  cicatrize  rapidly,  and  will  leave  but  a small  scar. 

Facial  Carbuncle.  — Under  this  name  has  been  described  by  Ludlow,  1 . Smit h 
and  others,  a somewhat  rare  form  of  gangrenous  inflammation  of  the  face, 
appears  first  as  a pustule  or  vesicle  on  the  lip — according  to  T.  Smi  th,  most  com- 
monly on  the  upper  lip.  It  is  surrounded  by  a red  blush,  and  the  tissues  beneath 
are  swollen  and  ccdematous.  The  swelling  spreads  rapidly,  often  involving  a 
great  part  of  one  side  of  the  face  ; in  a few  days  its  edge  is  less  clearly  defined, 
and  the  swollen  tissues  arc  more  cedcmatons  and  less  brawny  than  in  a corn 
mon  carbuncle.  Suppuration  takes  place  after  two  or  three  days,  in  pate  les 
scattered  through  the  swollen  tissues.  The  skin  in  the  central  pare  becomes 
dusky  in  colour,  and  the  subcutaneous  tissue  breaks  down  into  soft  shre  j 
slouo-hs  soaked  in  pus.  The  constitutional  symptoms  are  of  the  gravest  'in  , 
considerable  elevation  of  temperature  at  first,  with  dry  tongue  an 


there  is 


-rcat  prostration.  Should  the  patient  survive  to  the  period  of  sloughing 
suppuration,  death  may  take  place  from  pyamiia  or  septicaemia. 

The  fatal  result  is  preceded  by  rigors,  and  is  evidently  due  to  him  ® 
in--  of  a rapid  and  aggravated  character.  The  infection  of  the  b t 
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place  through  the  large  venous  anastomoses  of  the  side  of  the  lace,  which  are 
peculiarly  patent,  owing  to  the  dense  areolar  and  fibro-cellular  structures  in 
1 which  they  ramify.  The  exact  relation  of  this  affection  to  true  carbuncle  is 
doubtful.  T.  Smith  believes  it  to  differ  only  in  the  greater  acuteness  and 
intensity  of  the  process,  while  Paget  considers  the  “disease  so  unlike  carbuncle 
that  it  ought  not  to  be  known  under  the  same  name.'’  I do  not  think  it  can 
be  considered  a carbuncular  inflammation.  Its  whole  course  and  the  appear- 
ance of  the  inflamed  part  rather  indicate  its  alliance  to  phlegmonous  erysipe- 
las. Death  ensues  usually  in  from  forty-eight  hours  to  five  or  six  days  after 
invasion.  It  is  a very  grave,  but  not  a hopeless  affection. 

Diagnosis. — The  disease  somewhat  resembles  malignant  pustule,  with  which 
it  has  often  been  confounded.  The  black  slough  surrounded  by  vesicles 
which  is  so  characteristic  of  the  latter  disease,  is,  however,  wanting  in  facial 
carbuncle.  Moreover,  in  malignant  pustule  the  slough  is  dry,  while  in  facial 
carbuncle  it  is  soaked  in  pus. 

Treatment. — Abundance  of  liquid  nourishment  and  stimulant  are  required, 

; and  Sir  James  Paget  recommends  the  administration  of  quinine  in  large  doses. 
Locally,  incisions  seem  to  have  been  of  but  little  use  ; the  application  of  hot 
fomentations,  followed  by  antiseptic  dressings  when  sloughing  has  taken  place, 
is  all  that  can  be  done  in  most  cases. 

CANCEUM  ORIS,  OR  NOMA. 

Cancrmn  oris  is  a rapidly  spreading  gangrenous  inflammation  attacking  the 
inside  of  the  cheek,  most  frequently  between  the  second  and  sixth  years  of 
life.  It  is  met  with  usually  in  ill-fed,  sickly  children  who  have  been  living 
under  bad  hygienic  conditions.  It  commonly  occurs  during  convalescence  from 
some  acute  specific  fever,  most  frequently  measles;  or  after  the  incautious 
administration  of  mercury  during  a weak  state  of  the  system. 

Symptoms. — One  of  the  cheeks  becomes  swollen,  brawny,  tense,  and 
shining,  being  excessively  hard,  and  presenting  a dusky  red  patch  in  its  centre. 
It  is  often  difficult  to  open  the  mouth  ; but  if  the  Surgeon  can  gain  a view  of 
its  inside,  he  will  see  a deep  and  excavated  foul  ulcer  opposite  to  the  centre  of 
■the  external  swelling,  covered  with  a brown  pulpy  slough.  The  gums  are  turgid, 
dark,  and  ulcerated  ; the  saliva  is  mixed  with  putrescent  matters  ; and,  as  the 
ulceration  in  the  mouth  extends,  the  swelling  sloughs,  and  a large  gangrenous 
cavity  is  formed,  opening  externally  through  the  cheek  and  internally  laying  bare 
the  alveolar  borders  of  the  jaw.  The  child  suffers  little,  but,  as  the  disease 
advances,  it  commonly  becomes  drowsy,  and  at  last  dies  comatose.  This  affec- 
tion is  most  fatal.  Rilliet  and  Barthez  state  that  not  more  than  one  in  twenty 
cases  recovers.  Should  recovery  take  place,  a large  portion  of  the  check  may 
be  lost,  opening  the  mouth  half  way  back  to  the  ear,  or  a dense  cicatricial 
band  may  form  between  the  jaws,  making  it  impossible  to  open  the  mouth. 

Treatment.— -The  child  must  be  put  under  chloroform,  and  the  sloughing 
mass  deeply  cauterized  with  nitric  acid,  but  not  with  the  actual  cautery,  lest 
the  cheek  be  destroyed  ; the  mouth  should  be  syringed  out  with  diluted  Condy’s 
fluid,  and  the  ulcerating  surface  dusted  with  iodoform.  The  strength  must  be 
suppoi  ted  with  beef-tea,  wine,  and  ammonia.  If  recovery  take  place,  some 
p astic  operation  may  be  necessary  at  a later  period,  in  order  either  to  close 
the  gap  in  the  cheek  or  to  enable  the  child  to  open  its  mouth. 
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DISEASES  ARISING  FROM  SEPTIC!  AND 
PROCESSES  IN  WOUNDS. 


INFECTIVE 


This  group  of  diseases,  including  septicaemia,  pyaemia,  erysipelas,  hospital 
gangrene  and  some  others  of  less  importance,  have  been  investigated  during 
the  last  twenty  years  by  numberless  observers  with  an  energy  and  ability 
probably  never  exceeded  in  any  branch  of  science.  As  the  means  of  observa- 
tion have  been  improved  and  new  methods  of  investigation  have  been 
invented,  so  the  conviction  in  the  minds  of  the  majority  of  pathologists 
has  become  more  and  more  confirmed  that  all  these  unhealthy  processes  are 
directly  caused  by  the  action  of  microscopic  fungi.  We  are  still  very  far  from 
knowing  all  the  conditions  which,  as  predisposing  or  accessory  causes,  take 
part  in  the  development  of  these  diseases,  or  the  exact  mode  in  which  the 
fun  id  give  rise  to  the  various  morbid  processes  with  which  they  are  associated  ; 
but  that  their  relation  to  them  is,  in  some  forms  of  disease  at  least,  actually 
one  of  cause  and  effect,  may  be  said  to  be  no  longer  a mere  hypothesis. 

The  relations  of  microscopic  organisms  to  unhealthy  inflammations,  and  the 
nature  of  a true  infective  process  have  already  been  discussed  in  the  chapter  on 

Inflammation  (p.  1G4  et  seq.).  . 

It  will  be  remembered  that  it  was  there  pointed  out  that  a clear  distinction 
must  be  drawn  between  simple  putrefaction  and  infective  processes.  Simple 
putrefaction  is  a fermentative  change  taking  place  in  dead  matter  only,  and 
the  products  of  the  fermentation  may  excite  inflammation  and  suppuration 
locally,  and  if  absorbed  give  rise  to  a definite  constitutional  disturbance  ; but 
the  organized  ferment  which  determines  the  process  cannot  act  on  living 
tissues”  consequently  there  is  no  true  infection,  either  locally  or  of  the  system 
in  general.  It  is  to  processes  of  this  kind  that  the  term  “ septic  • should  be 
limited,  the  word  then  being  synonymous  with  “ putrid.”  _ _ . . 

I11  a true  infective  process  the  virus  infects  the  living  tissues,  increasing  11 
quantity  amongst  them,  and  gives  rise  to  unhealthy  processes  in  them,  lhese 
maybe  local,  the  accompanying  constitutional  disturbance  being  meiey 
result  of  the  absorption  of  the  unhealthy  inflammatory  products,  or  general, 
when  the  virus  enters  the  blood  stream  and  multiplies  m it.  The  former 
called  a local,  and  the  latter  a general  infective  process. 

In  simple  septic  processes  the  fungi  which  are  supposed  to  cause  them  are 
said  to  be  noil-pathogenic  or  11011-parasitic ; in  infective  processes  t cj  < 
spoken  of  as  pathogenic  or  parasitic.  The  term  “ mycosis  is  often  used  to 

S S&.  each  otl-r. 
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unless  the  discharges  arc  m a septic  condition.  T >,s  fcet  a.  _ I 

by  supposing  that  non-pathogeme  organisms  may  develop  pat  a 
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perfcies  when  growing  in  a suitable  medium,  such  as  the  discharges  of  an 
unhealthy  wound  are  assumed  to  be.  Evidence  is,  however,  wanting  to  prove 
this  assumption.  The  more  generally  received  opinion  is  that  the  specific 
infective  processes  are  each  due  to  a specific  form  of  organism,  and  that  putre- 
faction serves  only  as  a predisposing  cause  of  infection  : first  by  exciting 
inflammation  and  suppuration,  and  thus  providing  a suitable  medium — the 
inflammatory  exudation  or  pus — in  which  the  pathogenic  fungi  may  develop  ; 
i and  secondly,  by  lowering  the  vitality  of  the  tissues,  in  consequence  of  which 
they  are  more  readily  invaded  by  the  pathogenic  or  parasitic  fungi. 

However  this  may  be,  the  practical  fact  remains  that  the  prevention  of 
putrefaction  is  also  the  most  certain  means  of  preventing  infection. 

The  mode  of  entrance  of  the  virus  has  already  been  discussed  (p.  1GG).  In 
infective  processes  attacking  wounds  there  is  no  doubt  that  in  the  great 
: majority  of  cases,  so  great  in  fact  that  we  may  almost  say  in  all  cases,  the 
s virus  enters  the  wound  directly  from  without,  and  the  surest  means  of  pre- 
i vention  are  those  directed  to  protect  the  wound  from  external  influences. 

The  local  and  general  affections  consequent  upon  septic  processes  in  or 

(infection  of  wounds  may  be  thus  briefly  classified. 

I.  The  Effects  of  Putrefaction.— True  Septic  Processes.— The  poison 
is  generated  solely  in  dead  matter,  and  is  associated  with  the  presence  of  rod- 
shaped organisms. 

1.  Local. — -Septic  inflammation  and  suppuration  dependent  on  the  local 
irritation  caused  by  the  chemical  products  of  putrefaction.  It  is  a non-infec- 
tive  process  (p.  1G3). 

-•  General. — A febrile  affection  dependent  upon  the  absorption  of  the 
chemical  products  of  putrefaction  from  the  wound.  It  is  a non-infective 
process,  and  varies  in  intensity  with  the  dose  of  the  poison.  If  the  dose  be 
small  and  the  period  during  which  absorption  lasts  is  short,  the  resulting 
affection  is  known  as  Septic-  Traumatic  Fever  (p.  179)  ; if  fthe  dose  be  small 
and  absorption  continues  for  months,  it  gives  rise  to  Hectic  Fever  (p.  230). 
If  the  dose  be  very  large  and  rapidly  absorbed  it  may  be  speedily  fatal,  the 
>'  affection  then  forming  one  variety  of  septicaemia— Septic  Poisoning— or  Septic 
h Intoxication.  1 


2.  Infective  Processes. 

1.  Local  processes  leading  to  a spreading  destruction  of  the  affected  tissues 
L Wound-diphtheria.-This  name  has  been  applied  by  the  Germans  to  a 
superficial  infective  process  usually  attacking  granulating  sores.  The  surface 
becomes  covered  with  an  opaque  tough  membranous  layer,  beneath  which 
progressive  destruction  of  the  granulations  takes  place.  There  is  febrile 
disturbance,  but  no  specific  constitutional  affection  accompanying  it  It  i, 
contagious,  and  is  associated  with  the  growth  of  micrococci  & 

attll^°Sf tal;Gangl’enf;“A  rapid!y  8£'eadinS  gangrenous  inflammation, 

inflammlh^T  H "fTr  g J The  gJll,°renc  follows  closely  on  the 

nflaramation  the  dead  tissues  forming  a pulpy  adherent  slough.  There  is 

^^0  specific  infection  of  the  whole  system,  it  is 
ssociated  with  the  growth  of  micrococci,  and  is  intensely  contagious. 

Preadln£  Traumatic  Gangrene.— An  acute  rapidly  spreading  inflam- 

a cLldS^disfa  m dr  °1  fe°ited  tiSSUeS*  Th°  bl^mation  extends 
accompanied  bv  tli1"06  fy,°nd  ^ ^ t!SSUCS’  and  fchc  gangrenous  process  is 
vol.  i.  y k e\  olution  ol  gas  and  offensive  decomposition.  There  is 
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constitutional  disturbance  of  the  type  of  septic  poisoning,  but  there  is  no 
evidence  of  a general  specific  infection  of  the  blood.  It  is  associated  with 
the  presence  of  rod-shaped  organisms,  hut  is  not  known  to  be  contagious. 

4.  Phlegmonous  Erysipelas. — An  acute  rapidly  spreading  inflammation 
of  the  subcutaneous  areolar  tissue,  secondarily  affecting  the  skin.  It  is 
accompanied  by  very  abundant  exudation,  and  the  gangrene  that  complicates 
it  seems  to  be  due  chiefly  to  the  tension  caused  by  this.  So  far  as  is 
known  it  is  not  accompanied  by  any  specific  infection  of  the  system,  and  its 
contagiousness  is  doubtful.  It  is  associated  with  the  presence  of  micrococci. 

II.  General  Infective  Processes. 

1.  Cutaneous  Erysipelas.— An  acute  infective  disease  characterized  by  a 
superficial  inflammation  spreading  in  the  skin  from  the  wound,  anc  >y  a 
o-eneral  febrile  disturbance  of  a specific  character.  It  is  supposed  that  the 
poison  infects  the  whole  system  as  well  as  the  local  seat  of  inflammation  It 
is  associated  with  the  presence  of  micrococci  in  the  affected  skin,  and,  according 

to  some  observers,  also  in  the  blood.  _ , I 

^ Septic  Infection.-An  acute  general  infective  process  rapidly  termi- 
nating fatally  without  the  development  of  secondary  centres  of  inflammation. 
The  poison  infects  the  whole  system  and  increases  m it,  the  fatal  lesult  oeing 
apmmitly  directly  due  to  alteration  in  the  blood  consequent  upon  the 
development  of  the  virus  in  it.  The  local  affection  may  be  insignificant.  The 
disease  is  rare  in  man.  In  animals  it  is  easily  induced  experimental  y,  and  m 
them  is  always  found  to  be  associated  with  a definite  organism  in  the  'loo  , 
differino-  in  different  species.  It  is  most  intensely  contagious.  v m y 
writers  it  is  spoken  of  as  septicaemia,  its  name  being  derived  from  the  fac 
TtZ  animals  it  is  capable  of  being  caused  by  injection  of  small  doses  of 
nntrid  matter  under  the  skin.  The  term  septic  infection  is  here  used  to 
distinguish  it  from  septic  poisoning  caused  by  the  chemical  products  o 
putrefaction,  which  by  many  writers  is  also  spoken  ot  as 
1 8 Pvsemia. — A general  infective  process,  almost  invariably  staitin0 
a wound Xch  has  reached  the  stage  of  suppuration,  and  hence  its  name. 

it  is  characterized  by  the  formation  of  secondary  centres  ot  liiflammatio 
It  is  cnaiacceuzeu  uy  , , ,,  b d Ifc  is  associated  with  the 

sunnuration  disseminated  tluougnouc  uil  uuuy.  x 

shi 
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This  apparent  confusion  may,  liowevei,  be  cqiia  y ^ 1 j nt  maV 

co-existence  of  more  than  one  form  ,u  the  same  cas o. 

suffer  from  phlegmonous  erysipelas  with  sloughiUo  of  the  ^ to  tic 

tissue,  decomposition  of  the  sloughs  may  follow  and  g 
poisoning,  and,  finally,  death  may  and  against  the 

It  is  impossible  here  to  discuss  fi  ) mnnorted  by  the  presence 

theory  of  the  fungoid  origin  ofth^d.^s  aJ  in  the  blood, 

of  microscopic  organisms  in  the  loud  a c.  the  universal  presence 

which  has  been  so  frequently  obseru red  m man  ' ■ J »„d  also 

of  such  organisms  in  similar  l s and  in  crrsipclas  in  man,  the 

by  the  fact  that  in  analogous  diseases  in  animals  ana  . i 
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organism  fco  which  the  poison  is  supposed  to  be  due  has  been  cultivated  in 
suitable  media  out  of  the  body  for  many  generations,  and,  finally,  when 
inoculated  on  a fresh  subject,  has  given  rise  to  the  original  specific  disease. 
There  is  abundant  evidence  also  to  show  that  in  many  of  these  diseases  the 
poison  is  particulate  and  not  in  solution,  and  that  it  is  destroyed  by  those 
agents,  whether  physical  or  chemical,  which  are  inimical  to  the  lower  forms 
of  vegetable  life.  The  close  analogy,  moreover,  between  some  of  these 
processes  and  splenic  fever,  in  which  the  bacillus  anthracis  is  undoubtedly, 
directly  or  indirectly,  the  cause  of  the  disease,  tends  to  support  this  view. 
Lastly,  to  many  pathologists  the  hypothesis  of  a living  virus,  a contagium 
vivum,  explains  more  rationally  than  any  other  theory  the  increase  of  the 
poison  in  the  living  body  by  a process  resembling  fermentation,  its  durability, 
and  its  evident  dependence  on  favourable  conditions,  not  only  in  the  wound 
or  in  the  individual  but  in  his  surroundings,  in  the  time  of  year,  the  character 
of  the  season  or  climate,  and  many  other  circumstances.  Lastly  those  modes 
of  preventing  these  diseases  which  are  the  outcome  of  the  application  of  the 
hypothesis  of  a contagium  vivum  to  surgical  practice  have  so  far  been  the 
most  successful. 

The  chief  arguments  urged  against  it  are  the  following.  In  the  first  place, 
in  the  human  subject  many  observers  have  failed  to  detect  the  presence  of 
organisms  in  these  diseases.  The  constancy,  however,  with  which  they  have 
been  found  has  of  late  years  been  steadily  increasing  with  the  improved 
methods  of  observation  introduced  by  Weigert,  Koch,  and  others  ; so  much  so 
that  this  objection  is  becoming  of  little  weight.  It  has  also  been  urged  that 
many  processes,  dissimilar  in  every  respect,  are  found  to  be  associated  with 
the  presence  of  organisms  apparently  perfectly  similar.  Thus  micrococci  are 
found  in  a simple  acute  abscess,  in  diphtheria,  in  erysipelas  and  in  pytemia  ; 
but  with  bodies  of  such  extreme  minuteness  differences  may  readily  exist 
which  it  is  beyond  our  power  to  recognize.  Cohn,  while  referring  to  this 
question,  called  attention  to  the  apparent  similarity  of  the  sweet  and  bitter 
almond,  which  yet  differ  from  each  other  so  widely  in  their  chemical  pro- 
perties. A much  more  important  objection,  which  is  pointed  out  by  Koch 
himself,  is  that  in  many  cases  in  the  human  subject  the  number  of'  micro- 
scopic organisms  found  has  been  singularly  small,  so  small  in  fact  as  to  make 
it  difficult  to  understand  how  they  could  be  the  cause  of  such  grave  disease. 
Lastly,  it  has  been  maintained  that  the  microscopic  organisms  are  merely  an 
accidental  accompaniment  of  the  process  and  not  the  cause,  or  that  at  most 
they  serve  merely  as  carriers  of  the  virus  and  are  not  the  producers  of  it.  It 
is  difficult  to  refute  this  assertion  with  the  means  at  present  at  our  command. 
When,  however,  as  in  the  case  of  erysipelas,  the  organism  can  be  cultivated 
tor  twenty  generations  out  of  the  body  in  an  artificial  medium,  and  finally 
on  being  inoculated  on  another  individual  will  produce  a genuine  attack  of 

, , dlsease’.lfc  8ccms  difficult  to  regard  it  as  other  than  an  essential  factor  in 
me  production  of  the  specific  inflammation. 

fW  T?f-bC  acknmvl?dged  fcherefore’  that,  although  it  is  highly  probable 
fan  n hlS  .g!'°Up  01  dlseases  arise  direcfcly  from  the  action  of  microscopic 
its  truth'0  CVldenceis  nofc  as  }’ct  sufficient  to  furnish  demonstrative  proof  of 
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previously  known  as  to  the  influence  of  had  hygienic  conditions  in  the  develop- 
ment of  these  diseases.  The  experience  of  generations  of  Surgeons  has  taught 
us  that,  although  inflammation  and  suppuration  with  febiile  disturbance 
result  from  contact  with  the  raw  surfaces  of  wounds  of  such  simple  septic 
products  as  must  form  in  all  dead  tissues  or  putrescible  animal  fluids  exposed 
to  the  ordinary  air  of  a dwelling-house,  the  graver  infective  processes  are  of 
extreme  rarity  in  cases  treated  in  pure  air  and  in  the  isolation  of  a private 
house.  On  the  other  hand,  it  has  been  established  incontestably  that  if  the 
cubic  capacity  of  a ward  be  taken,  and  the  rate  of  ventilation  through  it 
determined,  a Surgeon  may  with  certainty  foretell  how  many  suppurating 
wounds  it  will  require  in  the  absence  of  antiseptic  treatment  to  generate  infec- 
tive disease  in  it. 

Thus,  although  in  the  prevention  of  these  diseases  the  use  of  antiseptics 
must  take  the  first  place  as  attacking  the  evil  at  its  source,  a strict  attention 
to  the  laws  of  hygiene,  as  regards  cubic  space,  ventilation,  and  general  cleanli- 
ness, is  also  necessary  to  exclude  those  accessory  conditions  that  fav  our  its 
development.  By  these  means  combined  all  this  group  of  diseases  can  be 
prevented  ; their  occurrence  is  the  result  in  almost  all  cases  of  some  definite 
error  in  the  treatment  of  the  wound,  or  some  infringement  of  sanitary  rules. 
They  are  not  accidental ; they  are  preventable  and  ought  to  be  prevented. 
Should  a case  arise,  our  knowledge  of  the  nature  of  the  diseases  shows  clearly 
how  they  may  be  carried  from  one  individual  to  another,  and  the  means  to  re 

adopted  to  prevent  their  spread.  . . 

The  whole  subject  of  the  relation  of  these  diseases  to  general  hygienic 
conditions  has  already  been  discussed  (p.  8 et  seq.),  and  need  not  be  further 
considered  here.* 

WOUND-DIPHTHERIA. 


This  name  has  been  applied  by  French  and  German  writers  to  an  unhea  t ty 
condition  assumed  by  granulating  wounds  or  sores,  m which  they  become 
covered  by  an  opaque,  white,  or  y eflo wish-win  te  membranous  layer  closely 
resembling  the  false  membrane  of  diphtheria.  By  English  Surgeons  it  has 
more  commonly  been  described  as  a mild  form  of  phagedenic  ulceration  It 
arises  invariably  in  connexion  with  decomposing  discharges,  and  is  not  un- 
common in  wounds  over  which  urine  is  flowing.  The  granulating  sore  which 
may  have  been  in  a healthy  and  healing  condition  up  to  the  time  of  he 
attack,  becomes  dark  in  colour,  and  here  and  there  small  hemorrhages  my 
be  noticed  amongst  the  granulations.  The  healthy  discharge  of  pus  cu . , 
and  is  replaced  by  a very  slight  serous  exudation.  Then  an  opaque 
patch  appears  and  soon  spreads  over  the  surface.  lhe 
becomes  reddened  and  slightly  swollen,  the  edges  are  raised  and  sharp!} 
and  the  sore  may  slowly  spread  and  deepen.  The  opaque  white  layer  on  the 
surface  is  difficult  to  remove,  but  if  a small  piece  be  peeled  off  and  wd 
microscopically  it  will  be  found  to  be  composed  of  the  superficial  lav  ere 
the  o-ranulation-cells  which  have  perished  and  become  finely  granular,  in  - 
lith  a coagulated  exudation.  Throughout  the  whole  layer  are  abundant 
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micrococci,  singly,  in  chains,  and  in  colonies.  There  is  usually  some  slight 
febrile  disturbance,  and  the  nearest  lymphatic  glands  are  swo  en. 

Causes.— This  unhealthy  process  is  always  the  consequence  of  loo.  o 
of  cleanliness  and  general  imperfection  of  hygienic  arrangemen  s.  < y 

affect  several  wounds  in  a ward,  but  its  contagiousness  is  not  very  clear  y , 
marked,  and  it  frequently  occurs  in  isolated  cases.  It  has  no  1 elation 
diphtheria.  It  is  true  that  a similar  unhealthy  condition  has  been  obseived 
in  wounds  when  the  patient  has  been  attacked  by  genuine  diphtheria  ; but 
the  constitutional  condition  is  then  entirely  different.  Diphtheritic  inflamma- 
tion in  the  throat  does  not  lead  to  the  progressive  destruction  of  tissue 
observed  in  the  so-called  wound-diphtheria.  It  is  much  more  nearly  allied  to 
hospital-gangrene  ; in  fact,  the  term  wound-diphtheria  is  extended  by  many 
writers  on  the  continent  to  that  process,  the  affection  here  desciibed  being 
regarded  as  the  mildest  form  of  the  same  disease.  It  is  well,  however,  to 
separate  the  process  above  described  from  genuine  hospital-gangrene,  on 
account  of  its  less  evident  contagiousness  and  its  comparatively  harmless 
character.  The  relation  of  the  micrococci  found  in  the  slough  to  the  process 
is  not  certain,  though  it  is  very  probable  they  are  concerned  in  causing  the 


unhealthy  process. 

Treatment. — This  is  very  simple.  It  is  necessary  only  to  apply  some 
strong  antiseptic  lotion,  such  as  chloride  of  zinc  (gr.  40  to  5]),  carbolic  acid 
(1  in  20),  or  the  surface  may  be  rubbed  over  with  solid  nitrate  of  silver  or 
sulphate  of  copper.  When  a wound  assumes  this  condition  the  hygienic  sur- 
roundings of  the  patient  should  be  carefully  investigated,  and  any  faults  of 
ventilation,  cleanliness  or  drainage  corrected.  In  the  mildest  cases  dusting 
the  surface  with  iodoform  may  be  sufficient  to  arrest  the  unhealthy  process. 


HOSPITAL-GANGRENE. 

This  affection  is  known  also  by  the  names  of  contagious  or  pulpy  gangrene, 
or  sloughing  phagedsena,  and  by  some  Drench  and  German  writers  the  term 
wound-diphtheria  is  extended  to  it.  It  is  characterized  by  a rapidly  destruc- 
tive and  spreading  infective  inflammation,  the  affected  wound  becoming 
covered  as  the  process  extends  by  an  adherent  slough.  It  attacks  open  sores 
and  Wounds.  It  is  rarely  met  with  in  its  fullest  extent,  except  in  military 
practice  ; the  accumulation  of  a large  number  of  wounded  persons  with  foul 
suppurating  sores  under  one  roof,  and  the  want  of  proper  cleanliness  and 
attention  during  an  active  campaign,  disposing  to  it.  It  used  formerly  to 
desolate  the  civil  hospitals  ; but,  owing  to  the  use  of  antiseptics  locally  and 
to  the  general  sanitary  measures  now  adopted  in  these  institutions,  it  has 
practically  disappeared  from  them.  The  occurrence  of  this  foul  disease  is  of 
itself  condemnatory  of  the  sanitary  arrangements  of  the  hospital  in  which  it 
is  developed,  and  in  the  present  state  of  our  knowledge  is  inexcusable. 

Local  Signs. — When  hospital  gangrene  invades  a wound  or  open  sore 
that  has  hitherto  been  perfectly  healthy,  the  surface  becomes  covered  with  grey 
soft  points  of  slough,  which  rapidly  spread,  until  the  whole  of  the  surface  of 
the  wound  is  affected.  At  the  same  time  the  sore  increases  rapidly  in  super- 
ficial extent,  and  commonly  in  depth  ; the  surrounding  integument  becomes 
mdematous,  swollen,  and  of  a livid  red  colour  ; the  edges  of  the  ulcer  are 
everted,  sharp-cut,  and  assume  a circular  outline  ; and  its  surface  is  covered 
with  a thick  pulpy  greyish-green  tenacious  mass,  which  is  so  firmly  adherent 
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that  it  cannot  be  wiped  off,  being-  merely  moved  or  swayed  to  and  fro  when  an 
attempt  is  made  to  remove  it.  There  is  usually  some  dirty  yellowish-green  or 
brownish  discharge,  and  occasionally  some  bleeding ; the  pain  is  of  a severe 
burning,  stinging,  and  lancinating  character  ; and  the  foetor  from  the  surface  is 
great.  The  ravages  of  this  disease,  when  fully  developed,  are  very  extensive. 
The  soft  parts,  such  as  the  muscles,  areolar  tissue,  and  vessels,  are  transformed 
into  a grey  pulpy  mass,  and  the  bones  arc  denuded  and  necrosed.  The  larger 
blood-vessels  resist  the  progress  of  the  disease  longer  than  any  other  parts,  hut 
may  at  last  be  exposed,  pulsating  at  the  bottom  of  the  deep  and  foul  chasm. 
There  is,  however,  little  risk  of  haemorrhage  in  the  early  stages:  but,  when  the 
sloughs  are  separating,  an  artery  may  give  way,  and  bleeding  to  a dangerous  or 
fatal  extent  ensue.  Hennen  states  that  there  is  most  danger  of  this  about  the 
eleventh  day.  When  the  sloughs  are  thrown  off,  in  the  form  of  reddish-brown 
or  greyish -green,  viscid,  and  pulpy  masses,  a very  sensitive  granulating  surface 
is  left,  having  a great  tendency  to  bleed,  and  to  be  again  invaded  by  the 
gangrenous  process. 

Blackadder  has  described  an  ulcerated  form  of  this  affection,  in  which  a 
vesicle  containing  a bloody  ichor  forms,  with  a hot  stinging  pain  ; this 
breaks,  leaving  a circular  ulcer  of  about  the  size  of  a split  pea.  The  ulcer 
once  formed,  rapidly  extends  by  sharp-cut  edges  into  the  surrounding 
integument. 

On  the  two  occasions  in  which  I have  had,  in  former  years,  the  opportu- 
nity of  witnessing  outbreaks  of  this  disease  in  University  College  Hospital,  the 
surface  of  the  wounds  affected  became  rapidly  covered  with  a yellowish-grey 
pultaceous  slough.  In  some  cases  there  was  haemorrhage,  but  most  commonly 
a small  quantity  of  foetid  discharge  only  was  poured  out ; the  edges  of  the  sore 
became  sharp-cut  and  defined,  and  the  ulceration  extended  further  in  the  skin 
by  an  eighth  or  a quarter  of  an  inch  than  in  the  subjacent  areolar  tissue.  In 
most  instances  the  disease  was  confined  to  the  skin  and  areolar  tissue,  exposing 
but  not  usually  invading  the  muscles  and  bones,  though  in  some  cases  these 
were  affected.  The  ulcers  were  somewhat  circular,  and  were  surrounded  by 
dusky  inflamed  areoke  of  some  width.  When  once  the  morbid  process  was 
stopped,  they  cleaned  rapidly,  throwing  out  large  vascular  granulations. 

Constitutional  Symptoms.- — In  the  early  stage  there  may  be  active  febrile 
disturbance,  with  high  temperature  and  quick  pulse.  But  these  soon  subside 
into  symptoms  of  prostration.  In  the  majority  of  cases  they  follow  the  local 
invasion  of  the  sore  ; Blackadder,  Hollo,  Delpech,  and  B ellbank  have  all 
found  this  to  be  the  case,  and  in  the  instances  at  University  College  Hospital 
it  certainly  was  so.  Hennen  and  Thomson,  on  the  other  hand,  state  that  the 
constitutional  symptoms  precede  the  local.  In  this  I believe  them  to  be 
certainly  in  error.  They  have  confounded  that  state  of  ill  health  which 
occurs  in  the  wounded  who  are  confined  in  the  foul  and  reeking  atmosphere  of 
an  over-crowded  military  hospital,  and  which  predisposes  to  the  invasion  of 
hospital  gangrene,  with  the  symptoms  produced  by  the  phagedama  itself. 

Causes. — All  wounds  and  sores  are  liable  to  be  attacked  in  this  way,  but 
the  disease  most  frequently  affects  those  that  arc  of  recent  origin  : the  more 
chronic  affections,  and  those  that  arc  specific,  very  usually  escape,  lhe 
experience  of  many  wars  has  led  incontestably  to  the  conclusion  that  hospital- 
gangrene  will  certainly  be  developed  amongst  the  wounded  if  they  are 
aggregated  in  too  large  numbers  under  one  roof,  however  large  nun 
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■natients  n a wai’d  and  the  putrefaction  of  the  discharges  fiom  then  wounds. 
The  aii-  is  thus  contaminated  by  the  products  of  respiration,  the  exhalations 
from  the  bodies  and  excreta  and  the  effluvia  from  the  decomposing  animal 
matter,  while  the  wounds  themselves  are  rendered  prone  to  suffer  fiom  t 
infection  by  the  irritation  of  the  septic  discharges  m which  they  are  bathed 
[ believe  that  the  disease  may  at  any  time  be  produced  by  overcrowding  of 
patients  with  suppurating  wounds  in  the  same  ward  or  room.  The  last  out- 
break that  occurred  at  University  College  Hospital,  more  than  twenty  years 
ago  was  evidently  due  to  this  cause.  In  one  of  my  wards,  which  is  intended 
to  contain  15  or  16  patients  only,  owing  to  accidental  and  unavoidable  cir- 
cumstances, 21  patients  were  admitted,  and  slept  for  one  night,  many  of  them 
having  suppurating  wounds.  The  result  was  an  outbreak  of  hospital-gangrene, 
which” spread  through  the  Institution,  and  was  most  serious  and  persistent. 
But  though  it  commonly  has  its  origin  in  this  way,  especially  in  the  crowding 
of  military  hospitals  after  a hard-fought  action,  it  is  met  with  out  of  hospitals. 
Well-marked  cases  of  this  affection,  some  of  a very  severe  character,  have  at 
times  occurred  amongst  the  out-patients  of  University  College  Hospital.  In 
these  cases,  as  in  many  others,  it  is  probable  that  the  disease  was  occasioned 
by  the  neglect  of  hygienic  conditions,  in  the  close  and  ill-ventilated  houses  of 
the  poor,  aided  possibly  by  some  atmospheric  or  epidemic  influence ; erysipelas 
and  phlebitis  being  also  very  prevalent  at  the  time.  This  had  been  obsei  \ ed 
at  the  time  of  the  first  occurrence  of  the  disease  at  our  Hospital,  in  1841  ; 
and  it  is  impossible  not  to  recognize  a similarity  of  cause  in  these  difleient 
affections.  Hospital-gangrene  is  a highly  contagious  disease,  and  when  once 
it  has  broken  out  it  will  readily  spread  from  patient  to  patient  by  contact 
with  nurses’  or  Surgeons’  fingers,  instruments,  dressings,  and  above  all  if  the 
pernicious  custom  of  using  sponges  in  cleaning  sores  be  adopted.  It  is  im- 
possible to  be  too  careful  in  these  respects.  It  may  also  be  carried  by  organic 
particles  in  the  air,  and  thus  be  said  to  be  “ infectious. 

Pathological  Anatomy— The  slough  is  composed  of  the  tissues  of  the 
part  infiltrated  with  inflammatory  products,  the  fluids  having  undergone 
coagulation.  The  individual  cells  arc  not  recognizable,  the  whole  presenting 
a finely  granular  appearance.  When  stained  and  properly  prepared,  innumer- 
able micrococci  are  seen  amongst  the  granules ; they  are  in  colonies  or 
chains,  or  single.  The  perishing  tissues  immediately  beneath  the  slough  arc 
infiltrated  with  migrating  cells,  which  press  upon  the  vessels,  some  of  which 
are  obliterated,  and  others  filled  with  clots.  Micrococci  arc  recognizable  in 
this  region  also.  The  relation  of  the  micrococci  to  the  process  has  not  yet 
been  definitely  ascertained.  Koch  succeeded  in  inducing  in  mice  a gangre- 
nous process  closely  resembling  hospital-gangrene  by  the  inoculation  of  a form 
of  micrococcus  which  showed  a regular  mode  of  growth  in  chains.  The  infec- 
tive process  was  purely  local,  death  occurring  without  infection  of  the  blood. 
The  micrococci  were  originally  obtained  from  putrid  blood,  but  subsequent 
inoculations  from  one  animal  to  another  were  constantly  followed  by  the  same 
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form  of  gangrenous  inflammation,  and  the  development  of  the  same  definite 
form  of  micrococcus. 

Treatment.— The  preventive  treatment  of  hospital-gangrene  may  l>e 
deduced  from  a consideration  of  the  causes  that  give  rise  to  it.  The  experience 
of  many  German  surgeons,  and  especially  Nussbaum,  of  Munich,  has  shown, 
that  by  the  introduction  of  the  antiseptic  treatment  the  disease  has  been  banished 
from  hospitals  in  which,  owing  to  faulty  hygiene,  it  formerly  existed  to  a fearful 
extent.  On  the  other  hand,  it  had  been  practically  banished  from  English 
hospitals  by  attention  to  ordinary  cleanliness,  and  general  hygienic  rules  as  to 
cubic  space  per  patient,  ventilation,  drainage,  &c.,  long  before  the  introduction 
of  antiseptic  surgery.  Still,  up  to  twenty  years  ago  it  did  occasionally  break  out, 
from  temporary  overcrowding,  or  from  the  accidental  presence  of  an  unusual 
number  of  large  suppurating  wounds  in  a ward.  Now  it  is  unknown  in  any 
properly  managed  civil  hospital.  In  military  practice  antiseptic  treatment  is 
often  impossible,  and  overcrowding  unavoidable.  The  disease  may  then  be 
prevented  almost  to  a certainty  by  treating  the  wounded  under  canvas,  in 
“hut-hospitals,”  or  in  the  open.  Should  it  break  out,  the  building  in  which 
it  has  developed  itself  should  at  once  be  abandoned  or  destroyed.  The  spread 
of  this  fell  disease  may  be  prevented  by  at  once  isolating  the  affected  patient,, 
treating  him  in  the  open,  putting  him  as  it  were  in  quarantine,  allowing  no 
contact  between  his  attendants  and  other  patients.  Should  it  have  broken 
out  in  a civil  hospital,  the  first  point  to  attend  to  is  to  prevent  the  extension  of 
the  disease  to  patients  who  are  not  as  yet  affected.  This  may  be  done  by 
separating  those  who  have  been  seized  with  it  from  the  healthy,  by  preventing 
overcrowding  of  the  hospital,  ventilating  the  wards,  washing  the  floors  with 
a solution  of  chloride  of  zinc,  whitening  the  walls,  and  fumigating  the  apart- 
ment with  chlorine  gas. 

Local  Treatment. — The  first  step  in  the  local  treatment  is,  to  clean  away 
the  slough  till  the  living  tissues  are  exposed,  the  patient  being  under  the  in- 
fluence of  an  anaesthetic.  This  must  be  done  by  means  of  scissors  aud  forceps, 
by  scraping  with  a sharp  spoon  or  spatula,  and  by  forcibly  rubbing  the  surface 
with  a sponge  or  a piece  of  tow.  The  metal  instruments  used  for  this  purpose 
must  afterwards  be  disinfected  by  being  held  in  the  flame  of  a spirit  lamp,  or 
put  in  a bath  of  carbolic  lotion  (1  in  20)  ; the  sponge  or  tow  must  be  imme- 
diately burnt.  The  raw  surface  must  then  be  freely  cauterized  by  the  application 
of  fuming  nitric  acid,  chloride  of  zinc,  or  the  actual  cautery.  I prefer  nitric 
acid,  if  strong  and  freely  applied,  the  surface  and  edges  being  well  sponged 
with  it,  The  actual  cautery  is,  however,  very  useful  in  those  cases  in  which 
the  surface  to  he  destroyed  is  very  extensive,  or  if  there  be  a tendency  to 
haemorrhage.  (Should  it  not  reach  the  deeper  portions  of  the  sore,  nitric  acid 
may  be  freely  sponged  into  them.  It  is  important  to  bear  in  mind  that  these 
escharotic  applications  will  be  fruitlessly  expended  in  charring  the  tenacious 
grey  pulpy  slough,  unless  this  have  been  previously  cleared  away.  After  the 
application  of  the  caustic,  the  parts  may  he  dressed  with  carbolic  oil,  tercbenc 
and  oil,  or  some  moist  antiseptic  dressing.  The  German  Surgeons,  who  until 
recently  had  unusual  opportunities  of  studying  this  affection,  mostly  preferred 
chloride  of  zinc.  Kclnig  recommends  the  following  treatment.  The  sloughs 
having  been  cleared  away,  the  surrounding  skin  must  be  washed  with  carbolic 
acid  lotion  (1  in  20),  or  chloride  of  zinc  (20  gr.  to  3j).  Some  dry  chloride  of 
zinc  is  then  moistened  witli  water  till  it  dissolves  into  an  oily  liquid  ; cotton- 
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wool  soaked  in  this  is  laid  on  the  raw  surface  and  pushed  into  any  me  * 

hollows  or  cavities  of  the  wound,  and  allowed  to  he  there  foi  fiom  five  to 
twenty  minutes,  according  to  the  severity  of  the  case.  It  is  theniemoved  a 
some  efficient  form  of  antiseptic  dressing  applied.  The  pain  is  usually  eie 
and  a hypodermic  injection  of  morphia  should  be  given  to  relieve  it.  \ 
slouo-h  formed  by  the  chloride  of  zinc  will  separate  in  from  three  to  ten  days, 
leaving  a healthy  granulating  surface  beneath,  which  may  be  treated  on 
ordinary  principles."  In  military  practice,  in  which  alone  it  is  probable  that 
hospital-gangrene  will  be  met  with  in  the  future,  chloride  of  zme  is  by  far 
the  most  convenient  caustic,  as  it  is  carried  in  the  solid  state,  while  fuming 


nitric  acid  is  dangerous  and  difficult  to  transport. 

Should  arterial  hemorrhage  occur,  it  may  be  arrested  by  the  application  of  a 
ligature  to  the  bleeding  point : but  if  this  do  not  hold,  as  will  probably  be 
the  case  from  the  softened  state  of  the  tissues,  the  actual  cautery  must  be 
applied  ; or  the  limb  must  be  removed  if  all  other  means  fail. 

In  some  cases,  though  the  sloughing  is  checked  at  one  part  of  the  sur- 
face, it  has  a tendency  to  spread  at  another.  When  this  is  the  case,  it  may 
be  necessary  to  apply  the  caustic  or  cautery  repeatedly.  In  other  instances, 
the  sloughing  cannot  be  stopped,  but  opens  large  arteries,  and  destroys 
the  greater  part  of  the  soft  tissues  of  a limb  ; and  then  it  may  be  a question 
whether  amputation  should  be  performed  during  the  spread  of  the  disease,  or 
the  patient  left  to  die  of  haemorrhage  or  exhaustion.  Such  a contingency  is 
not  of  common  occurrence  ; yet  it  may  happen  and  the  operation  be  successful, 
as  appears  from  the  following  case,  though  there  would  necessarily  be  great 
danger  of  a recurrence  of  the  disease  in  the  stump.  The  wife  of  a butcher 
applied  at  the  Hospital,  with  a slight  wound  of  the  forearm,  inflicted  by  a foul 
hook.  It  was  dressed  in  the  ordinary  way,  but  in  the  course  of  a few  days 
she  returned  with  extensive  sloughing  phagedsena  of  the  part.  She  was  imme- 
diately admitted,  and  the  disease  was  arrested  by  the  energetic  employment  of 
the  local  treatment  above  described  ; not,  however,  until  after  considerable 
destruction  of  the  tissues  on  the  inside  of  the  forearm  had  taken  place.  She 
left  the  Hospital  before  the  wound  was  completely  cicatrized,  and  returned  in 
a few  days  with  a fresh  attack  of  the  disease,  more  extensive  and  severe  than 
the  first,  which  could  not  be  permanently  stopped,  either  by  the  actual  cautery 
or  by  nitric  acid.  The  radial  artery  was  opened  and  required  ligature,  and 
the  whole  of  the  soft  parts,  from  the  wrist  to  the  elbow,  were  totally  dis- 
organized, and  the  bones  exposed.  There  was  now  very  severe  constitutional 
disturbance,  and  the  case  was  evidently  fast  hastening  to  a fatal  termination. 
In  these  circumstances  I amputated  the  arm  midway  between  the  shoulder  and 
elbow ; and,  notwithstanding  that  the  local  disease  was  progressing  at  the 
time  of  the  operation,  and  the  great  constitutional  disturbance  that  existed, 
the  patient  having  a pulse  of  ICO  to  170,  at  which  it  continued  for  more  than 
a fortnight,  she  made  a good  recovery  ; to  which  the  free  administration  of 
quinine  and  stimulants  greatly  contributed. 

The  Constitutional  Treatment  consists  in  as  nourishing  a diet  as  the 
patient  will  take,  with  a liberal  supply  of  stimulants  ; and  these  may  be 
increased  by  the  addition  of  the  brandy-and-egg  mixture,  or  of  ammonia,  in 
proportion  as  depression  comes  on.  From  five  to  seven  grains  of  the  sulphate 
of  quinine  should  be  given  every  four  or  six  hours,  with  a full  dose  of  opium 
at  bed-time,  or  more  frequently  if  there  he  much  pain  and  irritation. 
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SPREADING  TRAUMATIC  GANGRENE. 


Spreading  Traumatic  Gangrene,  or  as  it  is  often  called,  Spreading 
Gangrene,  the  gangrene  foiulrogante  of  Maisonncuve,  is  a most  acute  and 
fatal  form  of  infective  inflammation  usually  following  contused  or  lacerated 
wounds,  particularly  when  complicated  with  fractures,  or  when  opening  a 
joint. 

The  Causes  of  the  disease  are  extremely  uncertain.  The  cases  occur  spor- 
adically, and  there  is  no  evidence  of  infection,  nor  when  one  case  arises  in  a . 
hospital  ward  does  the  disease  tend  to  spread  to  other  patients.  It  is  met  with 
at  all  ages.  The  only  constant  condition  present  is  a wound,  usually  contused 
or  lacerated,  often  accompanied  by  injuries  to  bones  and  joints,  and  always  • 
complicated  by  an  accumulation  of  putrefying  blood  or  serum  pent  up  within  . 
it.  It  is  especially  liable  to  occur  if  a lacerated  wound  be  injudiciously  closed 
by  suture  without  proper  drainage  or  antiseptic  precautions. 

It  is  most  common  after  contused  or  lacerated  wounds  of  the  foot  with  con- 
siderable subcutaneous  extravasation  ; it  also  occasionally  follows  similar 


injuries  of  the  hand. 

Symptoms. — Spreading  gangrene  always  sets  in  before  suppuration  is 
established,  usually  on  the  second  or  third  day.  At  first  the  symptoms  appear 
to  be  merely  those  of  ordinary  septic  inflammation,  the  result  of  pent-up 
decomposing  discharges.  There  is  febrile  .disturbance  of  the  septic  type ; 
there  are  pain  and  swelling  in  the  wound,  with  a blush  of  redness  extending 
for  some  distance  on  each  side  of  it.  The  true  nature  of  the  affection,  how- 
ever, speedily  becomes  apparent. 

The  wounded  limb  at  the  seat  of  injury  swells,  becomes  dusky-red,  and  the 
seat  of  a deep-seated,  tensive,  burning  pain.  The  swelling,  redness,  and  tension 
spread  upwards,  and  are  speedily  followed  by  a dusky  purplish  tint,  by  a soft 
doughy  feeling  of  the  parts,  and  in  the  course  of  a few  more  hours  by  a deep 
blackish-purple  discoloration,  which  spreads  uniformly  and  with  great  rapidity 
through  all  the  tissues  affected.  This  is  accompanied  or  immediately  followed 
by  emphysematous  crackling,  due  to  the  presence  ot  gases  which  are 
developed  by  the  decomposition  of  the  parts  attacked  by  the  gangrene. 
The  changes  which  arc  of  a putrefactive  nature,  first  develop  in  the  wound 
itself,  and  speedily  extend  from  it  to  the  surrounding  parts.  That  portion  of 
the  limb  which  is  below  the  gangrenous  part  becomes  pale,  cold,  and  oedema- 
tons.  The  portion  which  is  above  becomes  rapidly  infiltrated  by  serous 
exudation,  which  runs  up  the  inner  side  of  the  limb  to  the  axilla  or  groin,  as 
the  case  may  be.  The  part  immediately  above  the  limit  of  the  tissues  that  are 
actually  mortified  is  swollen  by  cedematous  infiltration,  tense,  pitting  slightly 
on  pressure,  and  usually  of  a dusky  brownish-red  colour ; and  frequently 
beyond  the  edge  of  the  advancing  redness,  there  is  a brownish  discolouration, 
apparently  due  to  pigment,  formed  by  breaking  up  of  the  red  corpuscles  in 
the  gangrenous  tissues  and  diffused  beyond  the  area  ot  inflammation,  due 
process  has  no  tendency  to  limit  itself;  the  oedema  and  peculiar  discolouration 
extend  higher  along  the  inner  side  of  the  limb,  where  it  always  first  reaches 
the  trunk.  Emphysematous  crackling  rapidly  spreads  along  the  same  pai  ts, 
and  the  gangrene  here  travels  with  great  rapidity,  hopelessly  involving  t e 
tissues  and  entering  into  the  areolar  planes  of  the  axilla  or  groin  in  a very  ew 
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hours.  As  the  gangrene  advances,  the  parts  affected  fall  into  a soft,  pulpy, 

On  making  an  incision  into  the  parts  so  affected,  it  will  be  found  that  the 
gangrenous  inflammation  is  primarily  seated  in  the  areolar  planes  of  t le 
limb,  and  that  the  muscles  are  not  affected  in  the  first  instance.  It  u ill  he 
observed  also  that  the  disease  extends  through  the  areolar  tissue,  the  skin 
falling  secondarily  into  slough. 

The  constitutional  symptoms  early  assume  the  character  of  acute  septic 
poisoning,  the  patient  sinking  into  a prostrate  condition,  and  the  temperature 
falling  below  normal.  Unless  relieved  by  treatment  death  almost  invariably 
ensues  in  three  or  four  days  after  the  invasion  of  the  disease,  and  always  shortly 
after  the  gangrene  has  reached  the  trunk. 

Eod-shaped  organisms— bacteria— have  been  found  in  great  abundance  in 
the  gangrenous  tissues,  and  the  fluids  of  the  part  in  which  the  process  is 
extending.  These  are  most  probably  connected  with  the  rapid  formation  of 
offensive  gases  in  the  dead  tissues,  but  what  part,  if  any,  they  take  in  causing 
the  spreading  inflammation  is  not  determined.  That  there  is  no  specific  con- 
stitutional affection  is  shown  by  the  amount  of  success  that  attends  early  am- 
putation above  the  affected  part. 

Treatment. — In  the  treatment  of  spreading  gangrene  the  Surgeon  will  be 
placed  in  a great  difficulty,  whichever  way  he  act.  If  he  trust  to  constitu- 
tional treatment,  in  the  hope  of  a line  of  demarcation  forming,  he  will 
certainly  be  disappointed,  the  gangrene  rapidly  spreading  up  to  the  trunk  ; 
and  if  he  amputate,  he  may  probably  lose  his  patient  by  the  stump  becoming 
affected.  Yet  amputation  should,  in  my  opinion,  be  performed  at  once, 
for,  although  this  operation  is  necessarily  very  unfavourable  when  practised 
in  these  cases,  yet  it  must  be  remembered  that,  if  the  Surgeon  wait  for  the 
line  of  demarcation  or  trust  to  other  means,  such  as  incisions  or  general 
treatment,  the  patient  will  certainly  die.  The  only  chance  of  safety  in  these 
cases,  then,  lies  in  amputating  early,  and  removing  the  limb  high  above  the 
part  affected  ; thus,  in  spreading  gangrene  of  the  arm,  at  the  shoulder-joint  ; 
and  of  the  leg,  in  the  upper  part  of  the  thigh.  In  most  cases  it  will  be  found 
that  the  infiltration  precursory  to  the  gangrenous  mischief  runs  up  one  side 
of  the  limh — the  inner  or  posterior — to  a much  greater  extent  than  the  other. 
In  amputating  under  such  circumstances,  the  Surgeon  may  often  very 
advantageously  so  fashion  his  flaps  as  to  exclude  as  much  as  possible  of  the 
affected  part  or  side  of  the  limb,  forming  them  chiefly  from  that  least 
affected.  A principal  source  of  danger  and  of  death,  after  amputation 
in  these  cases,  is  recurrence  of  the  morbid  condition  in  the  stump, 
more  particularly  in  the  lower  extremity.  Out  of  twelve  cases  in  which  I 
have  seen  or  done  amputation  for  this  disease,  this  recurrence  happened  in 
seven  instances.  This  tendency  will  be  increased  by  the  proximity  of  the  line 

But,  even  under  the  most  un- 


of 


amputation  to  the  gangrenous  limit. 


favourable  circumstances,  recovery  will  sometimes  take  place.  Thus  I have 
seen  the  flaps  in  amputation  for  spreading  gangrene  infiltrated  with  gelatinous- 
looking  fluid,  and  yet  recovery  take  place.  In  a man  whose  arm  I amputated 
at  the  shoulder-joint  for  spreading  gangrene  of  the  limb,  the  infiltration  had 
extended  as  high  as  the  scapula  : yet  he  made  a very  excellent  recovery.  Tn 
the  lower  extremity  the  liability  to  recurrence  of  the  gangrene  is,  however, 
\ ery  much  greater  ; and  there  can  be  but  very  little  prospect  of  saving  the 
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patient  if  the  thigh  have  once  become  reddened  and  infiltrated,  even  though 
the  gangrene  do  not  extend  above  the  knee — invasion  of  the  stump  ensuing  . 1 
under  such  circumstances  with  almost  absolute  certainty. 

Much  of  the  success  of  the  case  will  depend  on  the  after-treatment.  This  • 
must  consist  principally  of  antiseptic  dressings  to  the  stump,  full  doses  of  1 
liquor  opii,  and  the  early  and  free  administration  of  stimulants,  more  parti- 
cularly brandy  and  wine  ; and  attention  to  these  points  will  often  bring  the 
patient  through,  though  usually  not  without  much  difficulty  and  great 
constitutional  disturbance. 
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CHAPTER  XXXII. 


ERYSIPELAS. 

The  term  erysipelas,  or  erysipelatous  inflammation,  is  applied  to  a group  of 
infective  inflammatory  processes  affecting  the  skin,  the  subcutaneous  areolar 
tissue  intermuscular  or  subfascial  areolar  tissue,  mucous  membranes  and  sub- 
mucous tissue,  serous  membranes  and  lymphatic  vessels,  and  possessing  one 
feature  in  common,  the  tendency  to  spread  with  great  rapidity  by  continuity  of 
tissue  or  in  other  words,  to  assume  a “ diffuse  "form.  The  true  pathology  of 
the  erysipelatous  inflammation  is  not  sufficiently  well  known  to  enable  us  to 
separate  the  members  of  the  group  distinctly  one  from  another.  They  are 
all  due  to  the  action  of  a virus,  which  infects  the  part  attacked,  increases  in 
quantity  in  it  by  a process  analogous  to  fermentation,  and  diffuses  itself  by 
means  of  the  lymph-spaces  and  lymphatic  vessels  exciting  a characteristic  form 
of  inflammation  as  it  spreads.  The  virus  most  commonly  enters  the  body  by 
leans  of  a wound,  causing  a primary  local  inflammation  followed  by  a general 
infection  of  the  system,  accompanied  by  a definite  form  of  febrile  disturbance ; 
but  in  some  forms  of  erysipelatous  inflammation  there  is  evidence  tending  to 
show  that  the  constitutional  affection  is  primary  and  the  local  inflammation 
secondary,  and  again  in  others  there  is  no  evidence  of  a specific  constitutional 
affection  at  all.  These  differences  will  be  more  clearly  pointed  out  when 
discussing  the  individual  members  of  the  erysipelatous  group  of  inflammations. 
The  virus  is  probably  not  the  same  in  all  forms  of  the  affection.  The  process  is 
always  accompanied  by  the  presence  of  micrococci  in  the  affected  tissues,  and 
in  some  cases  in  the  blood,  and  evidence  is  steadily  accumulating  in  favour  of 
the  view  that  these  organisms  take  some  part  in  the  causation  of  the  unhealthy 
inflammation. 

Erysipelatous  inflammation  may  attack  a wound  of  any  size  or  of  any  age  ; 
but  the  statistics  of  University  College  Hospital  show  that  it  most  commonly 
arises  in  suppurating  wounds,  about  two-thirds  of  the  cases  arising  after  the 
tenth  day,  and  very  few  before  the  fourth. 

The  invasion  of  erysipelas  is  characterized  by  general  malaise  and  depression, 
chilliness,  and  occasionally  actual  rigors,  gastro-intestinal  disturbance,  accom- 
panied by  nausea,  and  sometimes  by  violent  vomiting  and  purging.  Cases 
have  been  recorded  in  which  the  first  symptoms  have  been  convulsions  of  an 
epileptiform  character.  During  the  chilliness  the  temperature  rises  to  103° 
or  104°  F.  ; but  the  rise  does  not  show  the  fluctuations  common  in  pyamiia. 
The  constitutional  disturbance,  although  usually  at  first  sthenic,  very  speedily 
runs  into  an  asthenic  type,  presenting  in  severe  cases  the  usual  typhoid 
symptoms — a quick  feeble  pulse,  brown  tongue,  pungent  hot  skin,  and 
muttering  delirium.  The  disease  is  essentially  an  affection  of  debility.  This 
view  of  the  nature  of  the  constitutional  disturbance  in  erysipelas  is  of  great 
importance  in  reference  to  the  treatment  of  the  disease,  as  it  demonstrates 
the  necessity  of  not  lowering  the  patient’s  powers  too  much  during  the  early 
period  of  the  affection,  when  it  often  temporarily  assumes  a sthenic  character. 
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Erysipelas  is  especially  apt  to  become  complicated  with  visceral  inflamma- 
tions ; the  membranes  of  the  brain,  the  bronchi  and  the  lungs,  or  the  gastro- 
intestinal mucous  surface,  are  commonly  implicated  in  this  way  ; and  it  is 
often  through  these  complications  that  death  results. 

Causes. — The  causes  of  erysipelas  are  : first,  the  essential  cause,  the  virus  or 
contagium;  and  secondly,  th q predisposing  causes,  which  may  be  either  local  or 
constitutional — the  latter  being  again  divided  into  those  that  are  intrinsic  to 
the  patient,  including  those  constitutional  or  local  conditions  predisposing 
him  to  receive  the  virus,  and  those  that  are  extrinsic , such  as  are  the  conditions 
of  life  to  which  he  is  habitually  exposed  or  by  which  he  is  surrounded  after  the 
injury  or  operation  to  which  he  has  been  subjected.  The  extrinsic  causes 
may  predispose  the  patient  to  receive  the  virus  by  impairing  his  general 
health,  or  may  encourage  the  development  of  the  poison  and  its  transmission 
from  one  individual  to  another. 

The  Essential  Cause. — Erysipelas  is  undoubtedly  contagious.  The  con- 
tagion of  erysipelas,  after  having  been  repeatedly  denied,  can  no  longer  be 
contested.  Travers,  Copland,  Bright,  Xunneley,  and  others,  have  adduced 
cases  in  proof  of  its  contagious  character  ; and  instances  have  repeatedly  fallen 
under  my  own  observation,  in  which  erysipelas,  often  unfortunately  fatal,  has 
been  communicated  to  the  servants,  nurses,  or  relatives  of  patients  affected  by 
it.  A remarkable  proof  of  the  contagious  nature  of  erysipelas  occurred  in  the 
winter  of  1851,  in  one  of  my  wards  at  University  College  Hospital.  The 
Hospital  had  been  free  from  any  cases  of  the  kind  for  a considerable  time, 
when,  on  the  15th  of  January,  at  about  noon,  a man  was  admitted  under  my 
care  with  gangrenous  erysipelas  of  the  legs,  and  placed  in  Bruudrett  Ward. 
On  my  visit  two  hours  after  his  admission,  I ordered  him  to  be  removed  to  a 
separate  room,  and  directed  the  chlorides  to  be  freely  used  in  the  ward  from 
which  he  had  been  taken.  No  twitstanding  these  precautions,  however,  two 
days  after  this,  a patient,  from  whom  a necrosed  portion  of  ilium  had  been 
removed  a few  weeks  previously,  and  who  was  lying  in  the  adjoining  bed  to 
that  in  which  the  patient  with  the  erysipelas  had  been  temporarily  placed,  was 
seized  with  erysipelas,  of  which  he  speedily  died.  The  disease  then  spread  to 
almost  every  case  in  the  ward,  and  proved  fatal  to  several  patients  who  had 
recently  been  operated  upon.  In  some  instances  patients  were  affected  with 
the  constitutional  symptoms  without  any  appearance  of  local  inflammatory 
action,  but  characterized  by  the  same  gastro-intestinal  irritation  that  marked 
the  other  cases. 

The  contact  of  dead  or  putrescent  animal  matters  with  recent  wounds  may 
occasion  it.  In  this  way  the  disease  is  not  unfrequently  originated  in 
hospitals  by  dressers  going  direct  from  the  dead-house,  and  especially  from 
the  examination  of  the  bodies  of  those  who  have  died  of  diffuse  inflamma- 
tion, to  the  bedside  of  patients,  without  taking  sufficient  care  to  wash  their 
hands  or  change  their  clothes.  For  this  reason  also  it  is  of  great  consequence 
that  the  same  instruments  be  not  used  for  practising  operations  on  the  dead, 
and  performing  them  on  the  living  body. 

As  before  stated  there  is  no  evidence  to  show  that  the  virus  is  the  same  in 
all  forms  of  erysipelatous  inflammation,  in  fact  there  is  strong  reason  to 
believe  that  it  is  not.  In  the  cutaneous  form  of  erysipelas,  it  was  shown  by 
Lukoinslci  some  years  ago  that  the  lymph-spaces  of  the  cutis  at  the  spread- 
ing margin  of  the  inflammation  contained  large  numbers  of  micrococci. 
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Quite  recently  Fehleisen  has  succeeded  m cultivating  these  oig^sms 
Gelatine.  A small  piece  of  the  affected  skin  was  removed  and  placed  on  the 
prepared  gelatine  ; after  a short  time  a white  film,  which  the  microscope 
showed  to  be  composed  of  micrococci,  spread  over  the  surface  ol  the  gelatine. 

A small  speck  of  this  was  then  planted  on  another  gelatine  surface  and  again 
the  film  formed.  This  process  was  repeated  many  times,  until  it  might 
reasonably  be  supposed  that  any  chemical  poison  which  might  theoretically 
have  been  adhering  to  the  original  organisms  taken  from  the  skin,  was  per- 
fectly eliminated.  " The  fungi  were  then  inoculated  on  rabbits,  and  gave  rise 
to  a spreading  inflammation,  exactly  resembling  cutaneous  erysipelas.  After- 
wards similar  inoculations  were  made  on  eight  patients  in  cases  of  cancer, 
sarcoma,  and  lupus,  with  the  view  of  exerting  the  reputed  curative  action  of 
erysipelas  on  these  affections.  Seven  out  of  the  eight  patients,  after  a period 
of  incubation  of  from  fifteen  to  sixty  hours,  veie  affected  by  genuine 
erysipelas,  with  all  the  characteristic  local  and  constitutional  symptoms.  In 
the  one  case  in  which  the  inoculation  failed,  the  patient  had  recently  ieco\eiod 
from  a spontaneous  attack  of  the  disease.  At  the  Congress  of  German 
Surgeons  in  1883,  Fehleisen  exhibited  a patient  in  whom  genuine  cutaneous 
erysipelas  had  been  produced  by  the  inoculation  of  micrococci  which  were 
thirty  generations  removed  from  the  original  organisms  obtained  from  the 
skin,  the  cultivation  having  been  continued  on  gelatine  from  August  1882  to 
April  1883.  It  may  be  said,  therefore,  to  be  almost  proved  to  demonstration 
that  either  directly  or  indirectly  the  micrococci  are  the  cause  of  the  specific 
inflammation.  These  observations  explain  also  the  infectious  and  inoculable 
nature  of  cutaneous  erysipelas. 

There  are  at  present  no  observations  showing  the  nature  of  the  virus  in 
other  forms  of  erysipelatous  inflammation  ; but  analogy  would  lead  us  to  infer 
that  they  also  are  due  to  the  invasion  of  parasitic  fungi. 

Predisposing  Causes. — Local. — The  principal  local  cause  of  erysipelas 
is  certainly  the  presence  of  a wound  or  rate  surface.  The  statistics  of 
University  College  Hospital  show  that  erysipelatous  inflammation  may 
attack  a wound  at  any  time  from  its  infliction  to  its  healing.  This  is 
especially  true  of  the  cutaneous  forms  ; other  varieties  of  erysipelatous  in- 
flammation more  commonly  start  from  recent  wounds.  The  presence  oi 
decomposing  discharges  in  the  wound  is  undoubtedly  an  important  predis- 
posing cause,  and  antiseptic  treatment  has  done  much  to  prevent  it.  When 
erysipelas  is  epidemic,  it  is  well  for  the  Surgeon  not  to  perform  any  operation 
that  can  conveniently  be  postponed  ; and  in  no  case  should  a patient  on  whom 
an  operation  has  recently  been  performed  be  put  in  a neighbouring  bed  to 
a case  of  erysipelas,  or  even  in  the  same  ward.  The  size  of  the  wound  has 
little  influence  on  the  occurrence  of  erysipelas,  which  takes  place  as  readily 
from  a small  as  a large  one.  But  although  the  mere  size  of  a wound  docs  not 
influence  the  liability  to  the  occurrence  of  erysipelas  in  it,  which  will  as 
readily  follow  a puncture  as  an  amputation-wound,  yet  its  character  does. 
Thus,  lacerated  wounds  arc  much  more  liable  to  be  followed  by  erysipelas 
than  clean-cut  incisions.  And  the  depth  of  the  wound  influences  in  an 
important  manner  the  severity  of  the  erysipelas,  which  is  more  intense  in 
those  injuries  that  penetrate  the  fasciae,  even  though  they  he  cut  to  a very 
limited  extent,  when  the  disease  may  spread  widely  and  fatally  through  the 
deeper  subaponeurotic  and  intermuscular  planes  of  areolar  tissue.  It  is 
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important  in  these  cases  not  to  confound  a simple  septic  inflammation  due  to 
the  presence  of  decomposing  matter  in  an  ill-drained  wound,  with  genuine 
erysipelatous  inflammation.  Injuries  about  the  head  and  hands  are  said  to  be 
more  liable  to  be  attacked  by  erysipelatous  inflammation  than  those  of  other 
parts. 

Constitutional  Causes. — Some  persons  appear  to  be  naturally  predisposed 
to  erysipelas  to  so  great  a degree,  that  the  application  of  cold,  or  slight 
stomach-derangement,  or  a trivial  superficial  injury,  may  excite  it.  This 
predisposition  is  most  generally  acquired  by  habitual  derangement  of  health, 
and  is  especially  induced  by  any  of  the  depressing  causes  of  disease,  such  as 
oyer-fatigue,  anxiety  of  mind,  night-watching,  and  habitual  disregard  of 
hygienic-rules  as  to  diet,  exercise,  air,  &c.  The  habit  of  body,  however,  in 
which  erysipelas  is  most  frequently  met  with  as  a consequence  of  very  trivial 
exciting  causes,  is  that  which  is  induced  by  the  habitual  use  of  stimulants  to 
excess.  It  is  more  especially  in  that  state  of  the  system  characterized  by  an 
admixture,  as  it  were,  of  irritability  and  of  debility,  in  which  all  inflammations 
tend  to  reach  the  stage  of  suppuration,  or  to  assume  a diffuse  form  that 
erysipelas  is  most  readily  induced.  This  state  is  met  with  amongst  the 
labouring  poor,  as  the  result  of  the  privation  of  the  necessaries  of  life,  con- 
joined with  the  habitual  over-use  of  stimulants  and  exposure  to  the  various 
depressing  conditions  of  bad  food,  impure  air,  &c.  Amongst  the  wealthier 
classes  it  occurs  as  a consequence  of  high  living,  want  of  exercise,  and  general 
indulgence  in  luxurious  and  enervating  habits. 

Some  diseased  states  of  the  Hood , consequent  upon  visceral  disease, 'appear  to 
predispose,  in  the  highest  degree,  to  the  supervention  of  erysipelas.  This  is 
especially  the  case  in  diabetes,  and  in  disease  of  the  kidneys  attended  by 
albuminuria.  As  a consequence  of  renal  disease,  erysipelas  often  occurs  from 
the  most  trivial  causes  ; such  as  a scratch,  the  sting  of  an  insect,  or  any  of 
the  minor  operations  in  surgery,  more  especially  about  the  lower  part  of  the 
body.  Not  only  is  it  readily  induced  in  this  way,  but  it  will  extend  in  an 
uncontrollable  manner  in  these  states  of  the  system,  and  will  often  assume  a 
gangrenous  form,  there  being  apparently  an  utter  want  of  power  in  the  tissues 
to  resist  the  influence  of  the  virus.  Persons  of  a gross  and  plethoric  habit, 
with  a tendency  to  gout,  are  predisposed  to  the  occurrence  of  erysipelas. 
The  blood-degeneration  that  attends  malignant  disease  peculiarly  disposes  to 
erysipelas,  which  accordingly  more  frequently  takes  place  after  operations  on 
persons  having  such  diseases  than  after  the  removal  of  simple  tumours. 

Persons  whose  nervous  systems  are  habitually  depressed,  the  semi-idiotic 
and  idiotic  for  instance,  are  very  prone  to  inflammations  of  an  erysipelatous 
form.  A person  who  has  once  suffered  from  erysipelas  is  said  to  be  more 
liable  to  the  disease.  Fehlcisen  states  that  his  inoculation  experiments 
showed  that  after  the  attack  there  is  a short  period  of  immunity,  lasting  a 
few  weeks  or  months. 

2.  Extrinsic  Causes. — Amongst  the  circumstances  that  surround 
patient  and  that  tend  to  the  protection  of  this  disease,  season  of  the  year  an 
atmospheric  changes  exercise  a marked  influence.  Erysipelas  is  usua  y 
supposed  to  be  more  frequent  in  the  spring  and  autumn,  and  the  experience 
at  University  College  Hospital,  where  records  of  such  cases  have  been  verj 
accurately  kept,  tends  to  confirm  this  idea.  Thus  we  find  that  dun  ^ 
years  1871-2-3-1,  151  cases  of  erysipelas  were  treated  in  the  Hospit.  , 
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eluding  those  admittted  for  the  disease  and  those  affected  by  it  while  under- 
going treatment  for  other  affections.  Of  these,  84  occurred  during  the  cold 
months  of  December,  January,  and  February  ; 48  during  March,  April,  and 
May  ; 22  during  the  hot  months  of  June,  July,  and  August ; and  52  during 
September,  October,  and  November.  It  is  an  interesting  fact,  that  during 
these  four  years  only  one  case  arose  during  the  month  of  July.  It  lias 
frequently  been  asserted  that  erysipelas  often  breaks  out  on  the  setting  in 
of  cold  easterly  winds  or  on  sudden  atmospheric  changes.  Observations 
were  made  during  one  year  (1872)  at  University  College  Hospital  with  the 
view  of  testing  the  truth  of  this  assertion  ; but,  as  they  were  not  continued 
after  that  year,  the  time  over  which  they  extend  is  not  sufficient  to  exclude 
chance  from  the  results.  As  far  as  they  went  they  tended  to  show  that  mild 
damp  weather,  with  westerly  winds,  is  a more  powerful  predisposing  cause  of 
erysipelas  and  other  hospital  diseases  than  cold  dry  weather  with  easterly 
. winds,  which  is  exactly  the  reverse  of  the  popularly  received  opinion.  The 
subject  is  one  of  great  interest,  and  is  well  worthy  of  further  investigation. 
Erysipelas  often  becomes  epidemic  as  the  result  of  peculiar,  but  at  present  in- 
explicable, conditions  of  the  atmosphere.  Thus  at  University  College  Hospital 
the  number  of  cases  occurring  during  the  four  years  before  mentioned  was  as 
follows  : in  1871,  29  ; in  1872,  20  ; in  1873,  26  ; in  1874,  67.  And  not 
only  was  it  at  University  College  Hospital  that  this  excess  of  erysipelas  was 
noticed,  but  every  similar  institution  in  London  suffered  in  the  same  way.  It 
will  usually  be  found  that,  when  erysipelas  is  very  abundant  among  the  in- 
patients of  a hospital,  similar  cases  present  themselves  for  treatment  in  the  out- 
patient department ; and  at  the  same  time  it  is  generally  noticed  that  phlebitis 
of  varicose  veins,  epidemic  catarrh,  acute  tonsillitis,  and  other  allied  affections 
prevail.  Epidemic  erysipelas  may  vary  in  its  type.  Thus  the  epidemic  of 
1874  was  chiefly  of  the  cutaneous  variety,  and  was  accompanied  by  compara- 
tively slight  tendency  to  gangrene  or  sloughing  ; while  that  of  1872,  in 
Edinburgh,  was  of  a violent  phlegmonous  type,  usually  attacking  the  sub- 
cutaneous tissue  and  leading  to  extensive  diffuse  sloughing  and  suppuration. 

The  great  predisposing  cause  of  erysipelas  is,  however,  to  be  sought  for  and 
will  be  found  in  a want  of  attention  to  hygienic  conditions.  It  is  one  of  the 
penalties  inflicted  by  nature  on  those  who  neglect  those  prime  requisites  of 
hea  th— temperance  and  cleanliness— or  who  are  incapable  of  obtaining  good 
food  and  pure  air.  Were  the  laws  of  hygiene  attended  to  as  they  should  be 
erysipelas  and  the  allied  diffuse  inflammations  would  rarely  be  met  with  in 
surgical  practice.  Overcrowding  of  hospitals,  and  want  of  proper  ventilation  in 
wards  or  rooms,  are  fertile  sources  of  erysipelas,  and  of  the  allied  processes. 

Erysipelas  however,  cannot  be  as  certainly  generated  in  this  way  as  some 
othei  unhealthy  processes  in  wounds,  such  as  hospital  gangrene,  or  pyaania. 

Ins  has  frequently  been  observed  m military  practice.  Thus,  after  the  battle 
ot  bedan,  although  the  wounded  were  in  some  hospitals  almost  decimated  by 

E i’  I178'13®1"8  Wa®.V61y  Varclj  mct  with*  111  the  American  War  it  is 
in  baffiv  ?-4  J*?  CCnt‘  0f  wounded.  It  generally  occurred 

It  wn/i  ^ t.a  0<  I0S.1)I  ;I  S’  an<  spread.  rapidly  from  one  patient  to  another. 
atmenrinop8  'iC|UMlfc  m CafCS  treated  in  tents,  but  occasionally  it  made  its 
ST*  the  most  favourable,  hygienic  conditions.  These  facts  tend 

not  univer  nil  ' "i".  fclafc  ffeimme  erysipelas  is  due  to  a specific  virus  which  is 
vol.  1 y present.  In  old  hospital  buildings  in  which  the  disease  has 
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frequently  occurred  tlio  poison  may  be  constantly  present,  waiting  only  lor 
favourable  conditions  to  manifest  itself. 

The  different  forms  of  erysipelatous  inflammation  are  most  conveniently 
described  as  they  affect  different  tissues  and  organs.  With  this  view,  we  may 
divide  them  primarily  into  External  and  Internal  Erysipelas. 

External  Erysipelas  is  that  variety  of  disease  which  affects  the  skin  and 
subcutaneous  areolar  tissue.  This  form  has  been  described  with  an  absurd 
degree  of  minuteness,  so  far  as  the  transitory  and  accidental  characters  of  its 
duration,  shape,  and  appearance  are  concerned,  by  many  of  the  writers  on 
Diseases  of  the  Skin  ; who,  in  their  anxiety  to  record  minute  and  often  acci- 
dental shades  of  difference  in  appearance,  have  entirely  lost  sight  of  the  true 
nature  of  the  disease.  The  division  adopted  by  Lawrence  into  the  Simple, 
the  (Edematous,  and  the  Phlegmonous  forms,  is  a practical  arrangement 
that  is  commonly  adopted  by  Surgeons.  I prefer,  however,  and  shall  adopt, 
the  division  made  by  Nunneley  in  his  very  excellent  work  on  Erysipelas,  as 
founded  on  the  true  pathology  of  the  affection.  He  arranges  external  ery- 
sipelas under  three  varieties : 1.  Cutaneous  ; 2.  Cellulo- cutaneous  ; and  o. 

The  statistics  of  University  College  Hospital  give  the  following  results, 
showing  the  relative  frequency  of  these  affections.  During  a period  of  ten 
years  106  cases  were  admitted  under  the  care  of  the  Surgeons  or  arose  in  the 
suro-ical  wards.  Of  these  148  were  cutaneous,  24  cellulo-cutaneous,  oi  phleg- 
monous, and  24  cellular  or  cellulitis.  To  these  may  be  added  36  cases  of 
called  idiopathic  cutaneous  erysipelas  admitted  under  the  caie  of 
sicians,  making  a total  of  184  cases  of  the  cutaneous  form  out  of  -o-, 

1 Cutaneous  Erysipelas  is  the  slightest  form  of  the  disease,  impheatmg  . 
merely  the  skin  ; it  comprises  many  of  the  species  of  crytlwm  of  dtont 
writers,  and  corresponds  to  the  simple  erysipelas  of  Lawrence  To  desenbe 
it  merely  as  a cutaneous  disease,  a dermatitis,  as  has  often  been  do  ’ ’ 

ever,  not  only  highly  incorrect,  but  unphilosophical,  and  evinces  a i cry  limited  . 

acquaintance  with  its  true  nature.  Ikpqsc  as  it 

The  constitutional  disturbance  forms  as  essential  a part  of  the  d scasc  as 

does  in  scarlet  fever  or  measles.  In  fact  a constitutional  fever  may  occui  of 
precisely  the  same  type  as  that  which  « observe  to  precede  and 
the  local  inflammation,  without  any  such  complication.  1^1  ,i,cc  none 
occasion  to  observe  in  a very  fatal  outbreak  of  erysipelas  Uni .took : ^ 

of  my  wards  some  years  ago.  On  that  occasion,  all  1 c<  , •fntioird 

cutaneous  form  of  erysipelas  appeared  were  marked  by  a* 

disturbance,  attended  by  much  gastro-nitestmal  . n ‘f'thc  st0^Mh 

same  type  of  general  febrile  symptoms,  and  the  sail  c ■ Qr  surface 

and  bowels,  occurred  in  patients  in  the  same  ward  m wliou 

manifestation  of  the  disease  took  place.  alternate 

Symptoms. — The  invasion  of  cutaneous  erysipelas  £ maik^  ^ ^ ^ 

chills  and  flushes,  but  seldom  by  a distinct  ngoi . iu  from 

headache,  nausea,  a quick  pulse  a coated  ^ comes 

twenty-four  to  forty-eight  hours  the  rash  app^,  ^g!  ^ # wonnd, 

out  simultaneously  with  the  constitutional  K and  the 

its  surface  becomes  dry  and  the  margins  bccom  ^ skin.  The 

•characteristic  rash  spreads  away  from  them  into  the  sun 
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disease  may  occur  idiopafchically  also  ; that  is  to  say,  it  may  apparently  start 
iu  the  unbroken  skin.  Trousseau,  and  others,  have  asserted  that  even  in  these 
cases  it  always  starts  from  some  slight  abrasion  which  has  been  overlooked. 
When  arising  in  this  way  it  commences  most  commonly  at  the  junction  of 
mucous  membrane  and  skin,  as  at  the  angle  of  the  mouth,  the  ala  of  the  nose, 
the  comer  of  the  eye,  the  meatus  of  the  ear,  or  the  margin  of  the  anus.  In 
rare  cases  it  may  arise  spontaneously  on  the  limbs.  I have  seen  it  commence 
in  the  unbroken  skin  over  an  abscess.  This  so-called  idiopathic  erysipelas  is 
the  same  disease  as  that  in  which  the  rash  starts  from  a wound,  although  this 
has  been  doubted.  During  an  outbreak  of  erysipelas  in  a surgical  ward  the 
two  forms  may  arise  in  different  cases  as  the  result  of  the  same  infection. 

The  rash  is  of  a uniform  but  vivid  rosy-red  hue,  sometimes  becoming  dusky, 
and  always  disappearing  on  pressure  ; when  advancing,  it  is  characterized  by  a 
shai ply- defined  border  slightly  raised  above  the  healthy  skin,  but  when  sub- 
siding it  fades  away  into  the  colour  of  the  healthy  skin.  It  is  accompanied  by 
some,  slight  .oedema tons  swelling,  frequently  recognizable  only  by  the  perma- 
nent impression  left  by  the  finger-nail  pressed  on  the  skin,  but  which  is  often  con- 
siderable where  the  areolar  tissue  is  loose,  as  in  the  eyelids  and  scrotum ; and  there 
is  usually  a sense  of  stiffness  with  a burning  sensation  in  the  part,  and  not  un- 
frequently  greatly  increased  sensibility.  Vesicles  or  bullm  often  form,  containing 
a clear  serum,  which  speedily  becomes  turbid,  and  dries  into  fine  branny  desqua- 
mation. The  redness  may  spread  rapidly  along  the  limb  or  trunk,  or,  if  the  face 
be  affected,  may  travel  quickly  from  one  side  to  the  other,  causing  such  swelling 
of  the  eyelids  as  to  close  them,  and  giving  rise  to  swelling  and  much  tensive  pain 
m the  ears.  The  disease  is  invariably  accompanied  by  enlargement  and  tender- 
ness of  the  lymphatic  glands.  In  some  cases  this  may  even  precede  the  rash, 
(sometimes . the  cutaneous  eruption  disappears  in  one  part  of  the  body  and 
reappears  m another.  This,  which  is  the  erratic  erysipelas,  is  often  a dan- 
gerous form  of  the  affection,  occurring  in  advanced  stages  of  pyaemia,  and 
indicating  the  approach  of  death.  In  the  idiopathic  varieties  of  erysipelas 
Arnott  states  that  the  fauces  are  always  involved. 

The  inflammation  in  cutaneous  erysipelas  has  no  tendency  to  terminate  in 
suppuration.  In  some  parts  in  which  the  areolar  tissue  is  very  loose  espe- 
01a  y in  t ic  eyelids,  suppuration  occasionally  takes  place.  It  then  seems  to  be 
he  result  rather  of  the  tension  caused  by  the  effusion  than  of  the  irritation  of 
me  specific  virus. 

JS?  i*  “am,ua,ti0"  » Pas™S  H*  I»l»  abates,  the  colour  fades,  the 
Mvclhng  subsides,  and  the  cuticle,  that  has  been  detached  by  the  serous 

ansudataou  flakes  off  m thin  layers,  and  the  skin  returns  to  its  normal 

and  redness  Ofrt  T’  W , , P*rt  "’ith  s°me  irritability 

sh.n»  e e vri,°  r g 0f  “*  cl,ticlc  > “"'1  to  some  rare  cases  the 

Ml  ' ah™  Pfb  Tf  ° \e  011  “ saagrcnous  or  sloughing  character,  espe- 
y about  the  umbilicus  and  genitals  of  young  children 

ti.iura\s?fltfri°°al  Sym»t0,”s-Tlie  fever  of  cutaneous  erysipelas  con- 
100“  Jm”!  “ thc  “*»  *»*"*»*•  temperature  seldom  rises  above 
tions  Loud V°mmv  7 kcT  Wow  104°  *•  arc  no  marked  varia- 

affect  iL  Thhe  ,°TmX  "fr8 eTentog  rise  met  with  in  all  febrile 
and  becomes  mnroL  at  hmt  be  full  and  strong,  but  it  soon  falls  in  force 
early  stages  iii  lv-  I ''V'.  P’ere  is  frequently  some  delirium,  which  in  thc 
■ y ic  violent,  but  later  on  becomes  feeble  and  mattering. 
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Delirium  is  especially  marked  in  erysipelas  of  the  head,  and  was  formerly 
supposed  to  be  due  to  affection  of  the  membranes  of  the  brain.  It  has  l>een 
shown,  however,  by  jjosi-'inovtGTn  examination  of  fatal  cases,  that  meningitis  is 
very  rare  except  in  cases  of  erysipelas  attacking  a compound  fracture  of  the 
skull,  or  spreading  into  the  fat  of  the  orbit.  The  delirium  is  usually  due  to 
the  blood-condition,  and  is  always  a grave  sign.  The  tongue  is  at  first  much 
coated,  and  soon  becomes  dry  and  brown  ; there  are  also  in  most  cases  a good 
deal  of  derangement  of  the  digestive  organs,  with  tenderness  about  the 
epigastrium,  and  complete  loss  of  appetite  ; the  evacuations  are  dark  and 
offensive,  and  not  uufrequently  there  is  diarrhoea. 

Cutaneous  erysipelas  is  a most  depressing  disease,  the  patient  even  aker  a 
comparatively  slight  attack  being  frequently  much  reduced  in  stiength, 
anaemic,  and  emaciated. 

The  duration  of  an  attack  of  cutaneous  erysipelas  is  very  uncertain,  it  raaj 
last  from  three  days  to  three  weeks,  and  relapses  are  very  common  by  which 
it  may  be  prolonged  to  a month  or  more. 

Pathological  Anatomy. — After  death  the  red  tint  fades,  leai  ing  the  skin 


-Fj„  Micrococci  in  the  lymph-spaces  of  the  skin  from  a case  of  cutaneous  erysipelas. 

The  rta\h<patch  hi  the  upper  right  hand  corner  is  the  deeper  layer  of  the  ep.denms. 
(From  a photograph  hy  Kocli.) 


of  a yellowish  tint ; if  it  he  cut  into,  it  is  found  to  contain  an  excess  of  serous 
fluid.  If  the  spreading  margin  he  examined  microscopically,  numerous 
migrating  leucocytes  are  found  in  the  spaces  of  the  fibrous  tissue,  especial  y 
around  the  vessels,  and  the  lymphatic  vessels  also  are  blocked  hy  similar  cel  s. 
Lukomsky  and  Y.  Recklinghausen  first  pointed  out  that  the  lymphatic  vessel 
and  spaces  in  the  spreading  margin  contain  numerous  micrococci,  m sonic 
cases  so  closely  packed  as  to  form  an  opaque  granular  mass  (tig. 

These  are  not  present  when  the  rash  is  receding,  nor  m the  F1  s 
which  it  lias  passed.  These  observations  have  been  fully  confirmed  Ifr  a • 
quent  observers.  The  relation  of  these  organisms  to  the  process  a 

are  not  found  in  the  blood-vessels  or  n- 
Hiller  states  that  if  the  blood  be  examined  .numerous  white  connisd^^  ^ 
state  of  degeneration  arc  found,  haying  become  comerted  f 

highly  refracting  granules.  Busk  has  described  the « » <*J% \ 
such  corpuscles  in  the  capillaries  of  the  lung,  and  Bastian  * 
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similar  condition  in  the  brain.  The  internal  organs  present  nothing  that  is 
characteristic.  As  in  all  diseases  accompanied  by  high  fever  and  general 
blood-poisoning,  the  epithelium  of  the  kidneys  and  liver  is  found  in  a state  oi 
cloudy  swelling,  and  the  spleen  is  in  some  cases  enlarged.  The  lungs  arc 
usually  congested.  Sometimes  marked  post-mortem  staining  of  the  blood- 
vessels and  organs  is  found  very  soon  after  death,  and  occasionally  small 
petechue  are  scattered  beneath  the  serous  membranes. 

Diagnosis. — The  diagnosis  of  the  cutaneous  erysipelas  is  generally  easily 
made.  From  the  exanthemata , it  is  distinguished  by  the  character  of  the 
eruption  ; the  way  in  which  it  spreads  from  a single  spot,  usually  a wound  or 
raw  surface,  and  especially  by  the  characteristic  sharply  defined  margin.  It  is 
most  commonly  confounded  with  the  red  blush  surrounding  a wound  in  which 
septic  matter  is  pent  up  ; in  this,  however,  the  margin  of  the  redness  is  not 
sharply  defined  ; the  enlargement  of  the  lymphatic  glands  and  the  definite  in- 
vasion are  usually  absent.  From  inflammation  of  the  veins  or  of  the  lymphatics, 
the  diagnosis  is  not  always  easy,  more  especially  as  the  two  conditions 
frequently  co-exist.  If  a vein  is  inflamed,  the  general  absence  of  cutaneous 
redness,  the  existence  of  a hard  round  cord,  and  the  tenderness  along 
the  course  of  the  vessel,  are  sufficient  to  establish  the  diagnosis.  In  in- 
flammation of  the  lymphatic  vessels  the  redness  is  not  uniform,  but  consists 
of  a number  of  small  and  separate  red  streaks,  running  in  the  direction  of  the 
lymphatics,  and  affecting  the  glands  towards  which  they  course.  These  two 
affections — erysipelas  of  the  skin  and  inflammation  of  the  lymphatics — are  so 
frequently  conjoined  that  a differential  diagnosis  is  not  of  much  importance. 

Prognosis. — The  prognosis  in  uncomplicated  cutaneous  erysipelas  is  by  no 
means  grave.  Of  3G  cases  of  idiopathic  erysipelas  admitted  under  the  care  of 
the  physicians  in  University  College  Hospital  during  a period  of  ten  years  only 
two  died,  and  one  of  them  was  suffering  from  chronic  Bright’s  disease.  When 
traumatic  the  disease  is  far  more  dangerous.  Of  148  cases  admitted  under 
the  Surgeons  or  breaking  out  in  the  surgical  wards  during  a similar 
period  35  died.  In  only  five  is  no  special  complication  mentioned  in 
the  report,  and  one  of  those  was  an  infant.  Two  died  from  pneumonia, 
seven  of  pyaemia  which  attacked  j.the  patient  after  the  erysipelas  had  sub- 
sided, two  of  meningitis  from  injury  to  the  head,  two  suffered  from 
Bright’s  disease,  two  from  severe  constitutional  syphilis,  one  from  general 
albuminoid  degeneration,  two  from  advanced  cancer  of  the  breast,  one  from 
cancer  of  the  liver,  one  from  heart  disease,  two  from  suppuration  of  the  kidney 
secondary  to  cystitis ; one  had  a large  cavity  in  the  lung ; one  was  an  habitual 
drunkard,  one  was  in  very  bad  health,  and  one  was  dying  at  the  time  of  in- 
vasion ; one  died  from  bed-sores,  one  from  secondary  haemorrhage,  one 
from  an  abscess,  and  one  from  thrombosis  of  the  veins  of  the  leg  and  slough- 
ing of  the  skin  after  the  specific  disease  had  subsided.  These  statistics  show 
that  cutaneous  erysipelas  rarely  proves  fatal  unless  it  attacks  an  individual 
previously  suffering  from  grave  constitutional  disease,  but  that  by  exhausting 
the  strength  it  may  leave  the  patient  liable  to  fall  a victim  to  other  complica- 
tions of  wounds  such  as  pyaemia.  Disease  of  the  kidneys  is  always  a most 
serious  complication.  High  fever,  violent  delirium,  profuse  diarrhoea,  and 
early  prostration  are  grave  signs  during  the  progress  of  the  case.  Traumatic 
eijsipelas  is  more  dangerous  than  idiopathic,  as  other  unhealthy  processes  are 
apt  to  follow  in  the  wound  ; on  the  other  hand,  sores  which  have  been  making 
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no  progress  for  a long  time  often  heal  rapidly  after  an  attack  of  cutaneous 
erysipelas.  The  disease  is  most  dangerous  in  the  extremes  of  life. 

Treatment.- — Preventive  Measures. — The  occurrence  of  erysipelas  is 
best  guarded  against  by  attention  to  hygienic  measures,  more  particularly 
proper  ventilation  with  pure  air,  and  the  avoidance  of  overcrowding  of  patients. 
In  hospitals,  the  frequency  of  its  occurrence  may  most  materially  be 
lessened  by  careful  regulation  of  the  hygienic  conditions  that  surround  the 
patient.  With  every  care,  however,  erysipelas  can  never  be  completely  eradi- 
cated from  surgical  wards,  as  it  is  often  epidemic,  brought  into  the  hospital 
from  without,  and  in  many  cases  the  conditions  that  lead  to  its  development 
have  influenced  the  patients  so  deeply  before  their  admission  into  hospital,  that 
no  subsequent  attention  can  prevent  its  occurrence  afterwards.  It  often  hap- 
pens that  erysipelas  is  unusually  frequent  in  certain  wards  and  even  in  certain 
beds.  Its  persistence  in  these  respects  will  be  found  to  be  owing  to  some  local 
cause,  such  as  the  emanations  from  a drain  or  dust-bin,  on  the  removal  of  which 
the  disease  will  cease.  Scrupulous  attention  to  cleanliness  also  on  the  part  of 
nurses  and  dressers  should  be  enforced,  and  the  latter  should  not  be  allowed  to 
go  straight  from  the  dead-house  to  the  ward  without  previously  washing  their 
hands  in  some  disinfectant  or  antiseptic  solution.  When  erysipelas  has  already 
occurred,  its  further  spread  may  be  prevented  by  isolating  the  affected  patients, 
and  at  once  taking  active  measures  to  purify  the  ward  from  which  they  have 
been  removed. 

The  Curative  Treatment  of  cutaneous  erysipelas  must  always  be  conducted 
with  reference  to  the  depressing  character  of  the  disease.  The  apparent 
intensity  of  the  local  inflammation  observed  in  some  cases,  must  not  lead  the 
Surgeon  into  the  fatal  error  of  employing  any  so-called  antiphlogistic  treat- 
ment. The  treatment  required  is  essentially  of  a tonic  and  stimulating 
character.  The  principal  medicinal  remedies  consist  of  bark,  quinine,  iron, 
and  ammonia.  If  there  be  much  thirst,  these  remedies  may  be  given  in  an 
effervescent  form.  But  in  any  case  they  should  be  administered  in  frequent 
doses.  If  medicines  are  not  well  borne,  the  stomach  rejecting  them,  I have 
seen  the  best  possible  results  follow  the  free  administration  of  the  brandy-and- 
egg  mixture,  to  which  I am  in  the  habit  of  trusting  in  the  majority  ot  these 
cases.  During  the  progress  of  the  disease,  simple  purgatives  must  be  given 
from  time  to  time.  Tincture  of  the  percldoride  of  iron,  originally  recommended 
by  Hamilton  Bell  in  small  and  repeated  doses,  is  now  often  given  in  large  doses, 
forty  minims  every  four  hours,  by  Russell  Reynolds  and  others.  It  is  sup- 
posed to  exert  a specific  influence  on  the  disease,  and  is  certainly  useful. 

The  Local  Treatment  is  of  equal  importance  with  the  constitutional.  In- 
numerable modes  of  treatment  have  been  recommended  by  different  Surgeons, 
but  all  are  agreed  that  the  first  essential  is  to  keep  the  inflamed  part  ''arm- 
Cold  lotions  should  never  under  any  circumstances  be  employed  ; they  lessen 
the  vitality  of  the  part,  and  may  thus  cause  local  sloughing.  In  slight  cases 
the  part  should  be  covered  with  flour  or  starch  powder  dusted  over  it,  an 
wrapped  in  cotton  wool.  In  the  more  severe  forms,  warm  applications  assi  u- 
ously  continued,  especially  poppy  and  chamomile  fomentations  appuc  J 
means  of  flannels  or  spongio-piliuc,  afford  the  greatest  possible  relief, 
surface  may  at  the  same  time  be  covered  with  a paint  composed  °f  eqiia  p.  - 
of  glycerine  and  extract  of  belladonna.  Astringent  applications  to  the  in  a 
surface,  such  as  a strong  solution  of  the  nitrate  of  silver,  are  recommend  7 
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some  Surgeons.  I saw  them  rather  extensively  employed  in  former  years 
but  not  with  any  very  marked  success.  At  University  College  Hospital 
the  treatment  recommended  by  Yalette  of  Lyons  has  been  lately  tiied  in  se\  era 
cases  with  very  good  results.  A 30  per  cent,  solution  ol  perchloride  of  iion  is 
prepared  (roughly  5]'  of  solid  perchloride  to  siv  of  water)  ; forty  minims  of 
this  solution  may  be  given  internally  with  a little  syrup  or  glycerine  and  water 
every  two  or  three  hoars,  and  externally  the  pure  solution  is  applied  to  the 
inflamed  area.  Yalette  insists  that  this  must  be  done  thoroughly,  the  solution 
must  not  merely  be  painted  on,  it  must  be  rubbed  in  with  a piece  of  lint  or 
cotton  wool.  If  necessary  the  grease  must  be  removed  from  the  surface  of  the 
skin  by  washing  with  soap  and  warm  water  before  the  lotion  is  applied.  The 
application  is  repeated  twice  a day  as  long  as  it  is  necessary.  A boundary 
line  of  nitrate  of  silver  is  occasionally  drawn  around  the  inflamed  part,  with  a 
view  of  checking  the  extension  of  the  disease.  I have  often  done  this,  and 
seen  it  done  by  others,  but  never  apparently  with  any  benefit ; and  have  now 
discontinued  the  practice  as  an  useless  source  of  irritation. 

The  local  abstraction  of  blood  and  of  serum  from  the  inflamed  part,  by  the 
plan  introduced  by  Sir  R.  Dobson,  of  rapidly  making  with  the  point  of  a lancet 
a large  number  of  small  punctures,  from  a quarter  to  half  an  inch  deep,  is  of 
much  value  when  the  tension  and  swelling  are  extreme  ; a hot  fomentation 
cloth  should  be  laid  over  the  punctures  so  as  to  encourage  bleeding,  and  the 
escape  of  serum.  If  the  disease  have  attacked  one  of  the  limbs,  the  application 
of  a bandage  is  occasionally  necessary  after  the  disappearance  of  the  erysipelas, 
in  order  to  remove  the  oedema  that  remains,  and  to  support  the  softened  and 
weakened  tissues. 

2.  Cellulo-Cutajxeous  on  Phlegmonous  Erysipelas  differs  from  simple 
cutaneous  in  so  many  respects,  that  by  many  authors  it  is  regarded  as  an 
entirely  distinct  affection,  dependent  on  a different  virus  and  different  pre- 
disposing causes.  It  was  described  by  Dupuytren  under  the  name  of  “ diffuse 
phlegmon.”  The  nature  of  the  virus  is  not  known,  and  there  is  no  evidence 
that  it  is  inoculable,  though  analogy  would  lead  us  to  believe  that  it  is  so.  It 
does  not  spread  from  patient  to  patient  if  a case  be  admitted  into  a general 
ward,  nevertheless  the  patient  should  be  isolated,  as  our  knowledge  of  the 
nature  of  the  disease  is  not  sufficient  to  justify  11s  in  abandoning  such  precau- 
tions. It  has  been  said  to  occur  occasionally  in  an  epidemic  form.  It  rarely 
occurs  in  its  worst  form,  except  in  persons  who  have  been  addicted  to  excessive 
drinking,  or  who  are  suffering  from  chronic  disease  of  the  kidneys.  Locally, 
it  differs  from  cutaneous  erysipelas  in  the  intensity  of  the  inflammation,  which 
is  such  that  it  invariably  terminates,  if  left  to  itself,  in  diffuse  suppuration 
and  sloughing.  In  depth  it  always  extends  to  the  subcutaneous  areolar  tissue, 
and,  though  generally  bounded  by  the  underlying  fasci®,  it  not  unfrequently 
implicates  them  if  they  have  been  opened  up,  and  extends  to  the  intermuscular 
areolar  planes,  the  sheaths  of  the  tendons,  and  other  deep  structures.  There 
•s  no  defined  margin  to  the  superficial  redness,  and  the  lymphatic  glands  are 
frequently  unaffected. 

Symptoms.  I he  inflammation  may  start  from  a wound  or  abrasion  at  an 
eaily  period  after  its  infliction,  but  frequently  no  such  cause  can  be  recognized, 
t is  ushered  in  by  the  ordinary  symptoms  of  inflammatory  fever,  accompanied 
or  followed  by  the  signs  of  severe  inflammation  in  the  part  affected.  The  red- 
ness is  uniform,  of  a deep  scarlet  hue,  and  pretty  distinctly  bounded  ; the  pain 
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is  from  the  first  pungent  and  burning,  though  it  may  soon  assume  a throbbing  | \ 
character;  the  swelling,  at  first  soft,  diffused,  and  pitting  distinctly,  soon 
increases,  and  becomes  tense  and  brawny,  the  skin  being  evidently  stretched 
to  its  full  extent,  and  the  part  appearing  to  be  perhaps  twice  its  natural  size. 
Large  vesications  or  blebs  containing  sero-purulent  fluid,  sometimes  blood- 
stained, appear  in  many  cases.  This  condition  usually  continues  up  to 
the  sixth  or  eighth  day  after  the  invasion  of  the  disease,  during  the  whole  of 
which  time  the  constitutional  symptoms  have  presented  the  ordinary  type  of 
sthenic  inflammatory  fever ; about  this  time,  however,  a change  commonly  takes 
place,  either  for  better  or  for  worse.  If,  under  the  influence  of  proper  treatment, 
and  in  a tolerably  healthy  constitution,  the  inflammation  subside,  resolution  bakes 
place,  with  a gradual  abatement  of  all  the  symptoms.  If,  however,  as  usually 
happens,  the  disease  runs  on  to  more  or  less  sloughing  or  suppuration  of  the 
part,  no  increase  of  the  swelling,  pain,  or  redness  takes  place,  but  on  the  con- 
trary, some  diminution  of  these  signs  may  occur,  aud  thus  give  rise  to  a decep- 
tive appearance  of  amendment.  The  skin  becomes  darkly  congested,  and  the 
part,  instead  of  being  tense  and  brawny,  has  a somewhat  loose,  soft-,  and  boggy 
feel,  communicating  a semi-fluctuating,  doughy  sensation  to  the  fingers.  This 
change  from  a tense  brawny  state  to  a semi-pulpy  condition  indicates  the  forma- 
tion of  pus  and  slough  beneath  the  integument,  and  occurs  without  any  material 
alteration  in  the  size,  colour,  or  general  appearance  of  the  part  ; pus  can  be 
detected  only  by  careful  palpation.  Hence  the  Surgeon  must  daily  examine 
with  his  own  fingers  the  state  of  the  part,  and  neither  trust  to  the  reports  of 
others,  nor  to  the  general  appearance  of  the  diseased  structures,  for  a know- 
ledge of  the  probable  condition  of  the  subjacent  tissues.  If  an  incision  be  now 
made  into  the  affected  part,  the  areolar  tissue  will  be  found  loaded  with 
an  opalescent  fluid  distending  its  interstitial  loculi,  but  not  flowing  from  the 
wound  ; the  retention  of  this  fluid  gives  a gelatinous  appearance  to  the  sides 
of  the  incision,  which  rapidly  degenerate  into  slough  and  pus.  If  the  alteration 
in  structure  have  advanced  to  a stage  beyond  this,  the  areolar  tissue  will  be 
found  to  have  been  converted  into  dense  masses  of  slough,  bathed  in  thin  and 
unhealthy  ichorous  pus  ; these  sloughs  have  not  inaptly  been  compared  in 
appearance  to  masses  of  decomposed  tow,  of  wet  chamois  leather,  or  to  the 
membranes  of  an  embryo  a few  months  old.  Whilst  these  changes  are  going 
on  below  the  surface,  the  skin,  at  first  congested,  becomes  somewhat  paler, 
and  assumes  a marbled  appearance,  rapidly  forming  into  black  sloughs,  and 
being  undermined  by  large  quantities  of  brolcen-up  areolar  tissue  and  of 
ill-conditioned  pus,  without  any  appearance  of  pointing,  however  exten- 
sive the  subcutaneous  mischief  may  be.  These  destructive  changes  expose 
muscles,  fascia;,  and  blood-vessels,  and  may  induce  necrosis  of  the  bone,  or  sup- 
puration of  the  joints.  They  occur  most  readily  in  those  parts  of  the  body  that- 
possess  the  lowest  degree  of  vitality,  and  lienee  are  more  common  in  the  legs 
than  in  the  scalp.  As  soon  as  the  skin  gives  way  the  sloughs  undergo  ordi- 
nary  offensive  putrefaction,  and  the  products  of  this  process  cause  local  aggra- 
vation of  the  inflammation  and  the  constitutional  symptoms  of  septic  poisoning- 
If  the  patient  recover,  there  will  be  tedious  cicatrization  of  the  deep  cavities 
that  are  left ; or  considerable  oedema,  often  of  a solid  character— a kind  of  fa  se 
hypertrophy  of  the  part — which  may  continue  for  some  considerable  time.  n 
other  cases,  there  may  be  such  extensive  local  destruction  or  gangrene  of  e 
soft  tissues,  with  exposure  and  death  of  the  bones  or  suppuration  of  the  join  s, 
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that  amputation  of  the  limb  may  be  required  to  save  the  patient’s  life.  No 
operation  of  this  kind,  however,  should  ever  be  practised  for  the  effects  ol 
erysipelas,  unless  they  be  strictly  localized,  and  without  tendency  to  spieac. ; 
nor  until  the  fever  has  subsided  completely,  except  such  as  is  ol  a hectic 
character,  and  dependent  on  the  septic  influences  of  suppuration. 

During  the  progress  of  these  local  changes,  the  Constitutional  Symptoms  ha\  e 
j assumed  corresponding  modifications.  At  first  of  an  active  inflammatory 
character,  the  fever,  when  suppuration  and  sloughing  have  set  in,  often  sud- 
denly becomes  asthenic.  Although  in  some  cases  there  is  at  first  no  diminu- 
tion in  the  severity  of  the  symptoms,  the  constitution  gradually  gives  way  after 
the  patient  has  struggled  for  a few  days  against  the  exhausting  influences  of 
the  disease,  and  death  speedily  supervenes.  If  the  patient  survive  the  stage  of 
sloughing,  pyaemia  with  metastatic  abscesses,  septicaemia  or  hectic,  from  pro- 
fuse discharge  may  carry  him  off.  If  recovery  eventually  take  place,  it  may 
he  with  a constitution  impaired  and  shattered  for  years.  This  disease  is  most 
fatal  in  the  old  and  infirm,  in  habitual  drunkards,  or  in  young  children.  The 
immediate  danger  is  always  greatest  when  the  head  is  affected.  The  remote 
danger  from  the  effects  of  suppuration  of  areolar  tissue,  necrosis  of  bones,  and 
inflammation  of  the  joints,  is  greatest  when  the  lower  extremities  are  the  seat 
of  the  disease. 

A variety  of  the  cellulo-cutaneous  erysipelas  has  been  described  as  (Edema- 
tous Erysipelas.  By  this  is  meant  not  merely  the  effusion  into  the  areolar 
tissue  which  occurs  in  all  the  varieties  of  the  disease,  but  a peculiar  form,  spe- 
cially marked  by  oedema  of  the  areolar  tissue,  with  less  inflammation  of  the 
skin  than  usual.  There  is  much  swelling,  which  pits  deeply  on  pressure,  with 
but  little  pain  or  tension,  and  but  moderate  redness  of  the  skin  ; the  constitu- 
tional symptoms  are  less  marked  than  in  the  other  varieties  of  the  disease  ; it 
is  principally  met  with  in  old  people,  or  in  persons  of  a dropsical  tendency,  in 
whom  it  occurs  especially  about  the  legs,  scrotum,  or  labia,  sometimes  giving 
rise  to  permanent  and  solid  enlargement. 

Diagnosis. — Phlegmonous  erysipelas  is  easily  recognized  by  the  charac- 
teristic symptoms  just  described,  when  arising  from  some  slight  superficial 
injury  or  spontaneously  ; but  if  it  should  happen  to  complicate  a deep  wound 
or  compound  fracture,  it  is  easily  confounded  with  simple  septic  inflammation 
consequent  upon  pent  up  decomposing  discharges  or  blood.  In  all  probability 
a very  large  proportion  of  the  cases  formerly  described  under  the  name  of 
erysipelas  were  in  reality  simple  septic  inflammations  not  of  a specific  character. 
The  so-called  phlegmonous  erysipelas  of  the  scalp  following  a wound  is,  for 
example,  almost  invariably  the  result  of  the  burrowing  of  putrid  discharges 
beneath  the  pericranial  aponeurosis. 

From  spreading  gangrene,  it  is  distinguished  by  its  slower  progress  and  the 
absence  of  foetid  gases  in  the  sloughs  before  the  skin  gives  way. 

Prognosis.— The  prognosis  in  phlegmonous  erysipelas  is  always  grave. 
Of  twenty-four  cases  admitted  into  University  College  Hospital  seven  died. 
It  may  be  dangerous  to  the  part  affected  or  to  life.  It  is  especially  dange- 
rous if  it  affect  the  head  or  parts  in  which  the  areolar  tissue  is  abundant 
and  lax,  as  the  scrotum  or  orbit.  Much  also  will  depend  upon  the  prompt- 
ness with  which  efficient  treatment  is  begun  and  the  means  adopted  to 
prevent  septic  poisoning  from  putrefaction  of  the  sloughs.  The  disease  is 
most  dangerous  at  either  of  the  extremes  of  life.  If  the  constitution  be  sound, 
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very  extensive  mischief  may  be  recovered  from  ; if,  on  the  other  hand,  it  be 
depressed  or  broken  by  want  of  the  necessaries  of  life,  by  fatigue,  over-exertion, 
or  indulgence  in  stimulants,  a very  slight  amount  of  disease  may  prove  fatal. 
The  most  dangerous  complication,  and  one  which  when  it  exists  almost  pre- 
cludes the  hope  of  recovery,  is  chronic  disease  of  the  Iculneys , either  in  the  form 
of  the  granular  contracted,  or  of  the  large  white  kidney.  I have  never  seen 
any  patient  labouring  under  these  diseases,  and  attacked  with  phlegmonous 
erysipelas,  escape  with  life  ; the  sloughing  and  suppuration  running  on 
unchecked  by  any  treatment  that  could  be  adopted. 

Pathological  Anatomy. — The  most  characteristic  local  feature  is  the  dis- 
tension/of  the  spaces  of  the  areolar  tissue  with  an  abundant  coagulable  exudation, 
and  the  subsequent  suppuration  and  sloughing.  The  viscera  present  nothing 
special.  There  will  be  the  signs  of  septicaemia  (see  septicaemia),  or  pyaemia 
(see  pyaemia),  should  these  affections  have  been  the  immediate  cause  of  death. 

Treatment. — In  the  early  stage,  our  object  is  to  prevent  the  inflammation 
from  running  into  gangrene  of  the  affected  tissue.  The  fever  being  at  this 
period  commonly  sthenic,  the  administration  of  purgatives,  or  effervescent 
salines  may  give  relief.  I have  never  seen  a case  in  which  blood-letting  was 
required  ; and  depressing  remedies,  such  as  salines,  must  be  given  with  great 
caution.  Medicinal  tonics  and  dietetic  stimulants  require  to  be  given  early  and 
late.  As  the  disease  advances,  and  symptoms  of  depression  come  on,  a more 
stimulating  plan  of  treatment  must  be  adopted.  In  doing  this,  the  pulse 
and  the  tongue  must  be  our  guides  ; as  the  one  becomes  feebler,  and  the 
other  browner,  so  must  ammonia,  bark,  and  especially  port  wine,  and  the 
braudy-and-egg  mixture,  be  administered.  In  the  more  advanced  stages  of 
the  disease,  when  sloughing  and  suppuration  are  fully  established,  our  sole 
object  must  be  by  nourishing  diet,  and  the  use  of  stimulants  and  tonics,  more 
particularly  the  tincture  of  perchloride  of  iron,  to  bear  the  patient  through 
the  depression. 

The  Local  Treatment  of  cellulo-cutaneous  or  phlegmonous  erysipelas  must  be 
conducted  on  essentially  the  same  plan  as  that  of  the  cutaneous  variety,  though 
with  more  active  means.  The  part  affected  must  be  kept  at  rest,  must  be 
elevated,  if  it  be  a limb,  and  have  hot  chamomile-  and  poppy-fomentations 
assiduously  applied,  cold  being  even  more  prejudicial  here  than  in  the  form  of 
disease  last  described  ; in  this  way,  the  swelling  and  tension  may  perhaps  be 
removed,  and  sloughing  of  the  areolar  tissue  prevented.  In  the  majority 
of  cases,  however,  other  means  will  be  required  to  effect  this,  and  with  this 
view  none  are  more  efficacious  than  incisions  made  iuto  the  part  ; by  these  an 
outlet  is  afforded  for  the  blood  and  effused  scrum,  which,  by  distending  the 
areolar  spaces  of  the  part,  produce  strangulation  of  the  tissues  and  conse- 
quent sloughing.  This  mode  of  practice,  originally  introduced  by  Mr.  I. 
Hutchinson,  is  generally  allowed  to  be  the  most  effectual  means  we  possess  for 
the  'prevention  of  sloughing  ; hence  the  incisions  should  be  made  early,  before 
there  has  been  time  for  the  tissues  to  lose  their  vitality.  So  soon,  indeed,  as 
they  have  become  brawny,  indurated,  and  tense,  incisions  properly  made  an 
placed  will  afford  the  greatest  possible  relief  to  the  part  and  the  patient,  taking 
down  the  tension  by  the  gaping,  and  the  swelling  by  the  exit  they  afford  o 
the  inflammatory  exudation.  Much  difference  of  opinion  has  existed  among 
Surgeons,  as  to  the  extent  to  which  incisions  should  be  practised  in  t iese 
cases  ; some  recommending  that  one  long  cut  should  be  made  throug  1 c 
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inflamed  structures  ; others  contending,  on  the  contrary,  that  a number  of 
small  incisions  better  answer  the  proposed  end.  The  objections  to  the  on0 
incision  are,  that  so  considerable  a wound  not  only  inflicts  a serious  shoe  £ 0 
the  system,  but  that  the  loss  of  blood  from  it  may  be  so  great  as  to  be  ratal 
cases  having  occurred  in  which  life  has  been  lost  from  this  cause,  or  the 
haemorrhage  has  been  arrested  only  by  the  ligature  of  the  main  artery  of  the 
limb  ; and  also  that  a single  long  incision  does  not  relieve  tension  so  effectually 
as  a number  of  smaller  ones.  These  preventive  incisions  consequently  should 
be  of  limited  extent,  from  two  to  three  inches  in  length  : at  most  they  should 
not  extend  deeper  than  into  the  gelatinous-looking  subcutaneous  areolar 
tissue,  unless  it  happen  that  the  disease  have  extended  beneath  the  fascia, 
when*  they  may  be  carried  through  it  also.  South  recommends  that  the 
incisions  should  be  so  arranged  in  fours,  as  to  enclose  a diamond- 
| | shaped  space,  and  states  that  in  this  way  the  greatest  relief  is  given 

| to  the  tension  of  the  part.  As  it  is  not  the  object  of  the  Surgeon  to 
draw  blood  in  these  cases,  any  undue  amount  of  haemorrhage  should  be  arrested 
by  plugging  the  wound.  Much  blood  may  be  saved  by  elevating  the  limb  and 
applying  a tourniquet  before  using  the  knife,  but  it  is  better  not  to  employ 
Esmarch’s  bandage,  for  fear  of  driving  the  unhealthy  inflammatory  products 
into  the  circulation.  In  those  cases  in  which  the  disease  is  not  already 
complicated  with  an  open  wound  and  decomposing  discharges,  great  advantage 
will  be  derived  from  the  employment  of  antiseptic  dressings,  thus  pre- 
venting decomposition  of  the  effused  inflammatory  fluids  which  fill  up  the 
spaces  of  the  areolar  tissue  exposed  by  the  incisions.  Before  making  the 
incisions,  the  limb  should  be  well  fomented  for  a quarter  of  an  hour  with 
cloths  wetted  with  a hot  solution  of  carbolic  acid  (1  to  40).  The  tourniquet 
is  then  applied,  and  the  incisions  made  with  antiseptic  precautions.  To 
arrest  excessive  bleeding,  the  wounds  must  be  plugged  with  carbolic  gauze. 
The  treatment  is  then  conducted  according  to  the  rules  laid  down  when 
describing  the  antiseptic  method.  If  the  necessaries  for  this  be  not  at 
hand,  the  part  may  be  wrapped  in  hot  oakum  poultices,  iodoform  or 
salicylic  wool  or  fomentation  of  boracic  lint,  or  dressed  with  some  other 
disinfectant  application.  After  suppuration  and  sloughing  have  taken  place, 
as  indicated  by  a boggy  feel  of  the  parts,  free  incision  should  be  made  in 
order  to  let  out  pus  and  sloughs.  After  this,  the  skin  will  often  be  found  to 
be  greatly  undermined,  blue,  and  thin,  with  matter  bagging  in  the  more 
dependent  parts  ; if  so,  egress  must  be  made  for  it  by  free  counter-openings, 
and  drainage-tubes  inserted  as  required.  During  the  after-treatment, 
frequent  dressing  is  necessary  to  prevent  an  accumulation  of  pus,  and  the 
sloughs  must  be  removed  as  they  form.  Care  should  be  taken  not  to  destroy 
any  of  the  vascular  connections  of  the  skin  with  subjacent  parts  ; but,  in 
order  to  get  proper  cicatrization,  it  will  often  be  found  necessary  to  lay  open 
sinuses,  or  to  divide  bridges  of  unhealthy  and  blue  integument  stretching 
across  chasms  left  by  the  removal  of  the  gangrenous  areolar  tissue.  If  the 
loss  of  substance  be  great,  the  cicatrix  that  forms  may  be  weak,  imperfect,  or 
so  contracted  as  to  occasion  great  deformity  of  the  limb.  In  other  cases, 
again,  the  diseased  state  of  the  bones  and  joints  may  be  such  as  to  call  for 
ultimate  amputation,  either  in  consequence  of  the  local  deformity  and 
annoyance,  or  in  order  to  free  the  constitution  from  a source  of  hectic  and 
of  irritation.  In  all  circumstances,  the  patient’s  health  will  usually  continue 
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in  a feeble  and  shattered  state  for  a considerable  time  after  recovery,  requiring  j j 
change  of  air,  great  attention  to  habits  of  life'and  a nourishing  diet. 

3.  Cellulae  Erysipelas,  or  as  it  is  more  often  termed  Diffuse  Inflam-  i 
niation  of  the  Cellular  Tissue  or  Cellulitis,  has  been  particularly  described 
by  Duncan,  Arnott,  Lawrence,  and  Nunneley.  It  is  an  acute  local  infective  - 
process  originating  in  the  inoculation  of  a virus  either  in  a wound  or  by  a 
small  puncture  or  scratch.  Diffuse  cellulitis  may  arise  as  a consequence  of 
ordinary  injuries,  but  it  is  especially  apt  to  follow  those  in  which  there  lias  j 
been  any  inoculation  of  animal  poisons,  as  from  dissection  wounds,  the  stings  • j 
of  insects,  and  the  bites  of  venomous  reptiles.  Of  the  nature  of  the  virus  we  1 
know  but  little  definitely,  not  enough  either  to  assert  or  to  deny  that  it  may  i 
be  in  some  cases  identical  with  that  which  causes  cutaneous  erysipelas.  The  t 
diversity  of  its  origin,  however,  and  the  different  course  assumed  by  different  ;• 
cases  would  lead  us  to  suppose  that  it  is  not  always  the  same.  The  disease 
resembles  erysipelas  in  the  diffuse  character  of  the  inflammation,  and  it  arises  • 
under  circumstances  similar  to  those  in  which  erysipelas  is  observed  to 
originate.  In  some  cases  the  constitutional  symptoms  present  nothing  peculiar, 
being  merely  those  of  acute  inflammatory  fever  ; in  others,  especially  those 
arising  from  the  inoculation  of  the  poison  of  a dead  body  the  symptoms  may 
be  those  of  acute  septicaemia.  The  term  cellular  erysipelas  or  diffuse  cellulitis 
must,  therefore,  be  regarded  as  a clinical  expression  for  an  acute  infective 
inflammation,  spreading  by  the  lymphatics  and  lymph-spaces  of  the  areolar 
tissue,  dependent  upon  a virus,  the  nature  of  which  is  uncertain,  and  possibly 
varies  in  different  cases  ; and  not  as  implying  a definite  specific  disease,  such 
as  simple  cutaneous  erysipelas  undoubtedly  is. 

Local  Signs. — The  local  signs  will  vary  with  the  part  affected.  If  it  is  the 
subcutaneous  tissue  of  a limb,  there  are  great  swelling,  tension  and  pain,  and 
the  part  feels  brawny  in  some  parts,  cedematous  in  others.  The  skin  is 
slightly  reddened  in  patches,  has  a mottled  appearance,  and  may  in  extreme 
cases  follow  the  same  course  as  hi  phlegmonous  erysipelas,  running  into 
blackish  sloughs.  This  form  in  fact  differs  from  phlegmonous  erysipelas  only 
in  the  affection  of  the  skin  being  entirely  secondary  to  that  of  the  subcutane- 
ous tissue.  The  extent  to  which  the  disease  may  spread  varies  greatly ; 
when  once  it  has  set  in,  it  frequently  runs  rapidly  up  the  whole  limb, 
extending  also  to  the  sides  of  the  trunk. 

In  other  cases,  especially  in  the  form  that  follows  dissection-wounds,  the 
inflammation  at  the  seat  of  inoculation  may  be  slight,  the  mischief  being 
chiefly  seated  at  a distance  ; thus  in  a punctured  wound  of  the  finger,  the 
diffuse  inflammation  may  take  place  principally  in  the  planes  of  areolar  tissue 
in  the  axilla  and  sides  of  the  chest.  Diffuse  cellulitis  affects  also  the  internal 
planes  of  areolar  tissue.  This  may  happen,  for  instance,  in  the  fascia;  of  the 
pelvis  after  lithotomy,  or  in  the  anterior  mediastinum  after  operations  at  the 
root  of  the  neck.  In  these  cases  there  is  deep-seated  pain  and  tenderness, 
and  the  skin  may  be  slightly  reddened  and  cedematous.  The  superficial  veins 
arc  often  full  and  clearly  indicated  on  the  surface.  Sloughing  frequently 
occurs  with  remarkable  rapidity,  the  areolar  tissue  being  broken  down  into  u - 
conditioned  pus  and  shreddy  sloughs  in  the  course  of  thirty-six  or  forty-cign 
hours,  more  especially  when  the  disease  has  resulted  from  the  inoculation  o 
an  animal  poison. 

The  constitutional  symptoms  vary  in  different  cases.  In  some  they  . 
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those  of  acute  inflammatory  fever  ; in  others  the  affection  is  accompanied  by 
sio-ns  of  the  gravest  blood-poisoning.  In  these  latter  there  is  probab  y a 
o-eneral  infection  of  the  system.  After  the  sloughs  become  exposed  to  the 
air  decomposition  rapidly  sets  in,  and  'the  symptoms  then  assume  the  type  o 
acute  septic  poisoning  from  the  absorption  of  the  chemical  products  o! 

putrefaction.  . M 

Pathological  Anatomy. — The  state  of  the  areolar  tissue  is  the  same  as  m 
phlegmonous  erysipelas.  Micrococci  are  found  in  the  inflammatory  exuda- 
tions. Should  the  patient  die,  the  viscera  present  the  ordinary  appearances 
of  acute  blood-poisoning  (see  Septicaemia). 

Prognosis— If  the  subcutaneous  tissue  of  a limb  only  is  affected  many  cases 
can  be  saved  by  proper  treatment.  Amongst  twenty-four  cases  registered  as 
cellulitis  in  the  reports  of  University  College  Hospital  there  were  six  deaths. 
When  the  deeper  planes  of  areolar  tissue  are  affected,  and  when  the  process  is 
very  acute,  death  commonly  supervenes  early,  often  in  two  or  three  days  in 
other  instances  life  may  lie  prolonged  for  some  weeks,  the  patient  ultimately 
dying  from  exhaustion  or  from  some  secondary  complication,  as  pyaemia. 

' Diagnosis. — Superficial  cellulitis  closely  resembles  cellulo-cutaneous  erysipe- 
las, and  in  the  later  stages  it  may  be  indistinguishable  when  the  skin  becomes 
affected.  In  any  case  the  diagnosis  is  of  little  importance  as  the  treatment  is 
the  same.  Deep-seated  cellulitis  is  often  very  difficult  to  recognize  ; the 
swelling,  with  some  oedema  and  slight  redness,  the  fulness  of  the  superficial 
veins,  and  the  deep-seated  pain  and  tenderness,  with  the  history  of  a cause 
likely  to  induce  the  disease,  as  a post-mortem  wound,  combined  with  the 
characteristic  constitutional  condition,  will,  however,  usually  enable  the 
Surgeon  to  recognize  the  condition. 

Treatment. — In  the  treatment  of  diffuse  cellulitis  it  is  usually  necessary  to 
administer  stimulants  early  ; ammonia,  wane,  or  brandy  may  be  required  from 
the  very  first.  The  Surgeon  must  judge  of  this  by  the  constitutional  condition 
of  the  patient,  and  more  particularly  by  the  state  of  his  pulse  and  tongue.  The 
Local  Treatment  is  precisely  of  the  same  kind  as  that  adopted  in  phlegmonous 
erysipelas,  except  that  the  incisions  require  to  be  made  earlier  and  perhaps 
more  freely  ; in  all  other  respects,  there  is  no  difference  between  the  general 
management  of  the  two  forms  of  the  disease. 


Special  Forms  of  External  Erysipelatous  Inflammation.— Erysi- 
pelas of  Newly-born  Infants,  Erysipelas  Neonatorum,  is  occasionally 
met  with,  more  particularly  in  lying-in  hospitals,  or  in  situations  where  the 
mother  and  child  are  exposed  to  depressing  causes  of  disease.  It  usually 
appears  a few  days  after  the  birth,  at  first  about  the  abdomen  and  genitals, 
and  soon  spreads  widely  over  the  body,  being  characterized  by  a dusky  redness, 
which  rapidly  runs  into  gangrene  of  the  affected  tissues.  It  starts  in  many 
cases  from  the  raw  surface  left  by  the  separation  of  the  umbilical  cord.  It  is 
extremely  fatal,  owing  to  the  feeble  vitality  of  the  child,  and  presents  but  few 
points  for  treatment ; change  of  air  and  of  nursing,  with  the  administration 
of  a few  drops  of  spirits  of  ammonia  or  brandy  from  time  to  time,  being  all 
that  can  be  done. 


Cellulitis  of  the  Orbit  may  occur  primarily,  or  as  the  result  of  extension 
of  the  disease  from  the  neighbouring  structures.  It  is  dangerous,  and  often 
fatal  from  meningitis.  It  commences  with  a violent  deep-seated  pain  in  the 
orbit ; the  conjunctiva  becomes  injected  and  ecchymoscd,  the  eyelids  arc 
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greatly  swollen,  red,  and  cedematous ; the  eyeball  protrudes,  and  vision  is  J 
impaired  or  altogether  lost.  Symptoms  of  cerebral  inflammation  may  now- 
set  in,  the  patient  becoming  delirious  and  finally  comatose. 

The  Treatment  consists  in  fomentations,  with  early  and  free  incisions  into 
the  orbit,  made  by  pushing  a lancet  flat-wise  between  the  eyeball  and  the 
orbital  walls,  through  the  inflamed  conjunctiva,  the  eyelids  having  previously 
been  everted.  In  this  way  inflammatory  effusions  and  pus  may  be  evacuated, 
and  the  eye  saved.  Destructive  abscesses  of  the  orbit,  possibly  of  an  erysipela- 
tous origin,  occasionally  occur  in  the  puerperal  state,  requiring,  when  practica- 
ble, the  free  evacuation  of  the  pus,  in  the  way  just  mentioned. 

Diffuse  Cellulitis  of  the  Scalp  following  wound  has  been  already 
described  (pp.  715,  710). 

Idiopathic  Erysipelas  of  the  Head  is  always  of  the  simple  cutaneous 
form,  having  no  tendency  to  end  in  suppuration  or  gangrene.  The  only 
peculiarity  it  presents  is  the  excessive  oedema  of  the  subcutaneous  tissue  that  . 
usually  accompanies  it,  which  completely  obliterates  the  features.  As  the 
result  of  the  tension  caused  by  this,  a little  pus  may  occasionally  form  in  the 
eyelids.  Large  blebs  on  the  skin  are  very  common.  It  is  always  accom- 
panied by  some  redness  and  soreness  of  the  throat.  The  inflammation  as  a 
rule  starts  from  the  junction  of  the  mucous  membrane  and  skin,  as  at  the 
angle  of  the  eye,  spreading  quickly  to  the  bridge  of  the  nose,  at  the  orifice  of 
the  meatus  auditorius  externus,  or  the  angle  of  the  mouth.  Its  origin  without 
a small  abrasion  or  wound  has  been  frequently  denied.  The  course,  symptoms, 
prognosis  and  treatment  are  those  of  simple  cutaneous  erysipelas  (p.  914). 

Diffuse  Cellulitis  of  the  Submaxillary  Region  was  first  accurately 
recognized  by  Ludwig,  of  Stuttgart,  in  1836  ; hcuce  the  affection  has  some- 
times received  the  name  of  Ludwig’s  Angina.  It  has  been  specially  described 
also  by  Bickersteth,  of  Liverpool,  and  by  Croly,  of  Dublin,  aud  in  an 
exhaustive  paper  by  K.  W.  Parker  {Lancet,  Yol.  II.,  1879).  Submaxillary 
cellulitis  is  an  acute  diffuse  inflammation  of  the  areolar  tissue  beneath  the 
deep  cervical  fascia,  attended  by  the  ordinary  severe  constitutional  symptoms 
of  diffuse  cellulitis,  and  terminating  rapidly  in  suppuration,  with  sloughing  of 
the  affected  tissues  unless  relieved  by  prompt  aud  efficient  treatment.  The 
peculiar  danger  of  the  affection  depends  on  the  density  of  the  cervical  fascia, 
beneath  which  the  inflammatory  products  arc  pent  up  at  a high  degree  of 
tension,  and  the  importance  of  the  parts  affected.  The  disease  may  commence 
without  evident  cause  after  exposure  to  cold,  and  is  said  occasionally  to  hav  e 
appeared  in  an  epidemic  form  ; it  may  arise  also  from  extension  from  the  lymphatic 
glands  in  scarlet  fever,  or  may  follow  wounds  or  other  injuries.  It  may  occur  at 
any  age  ; in  adults,  according  to  Furncaux  Jordan,  it  most  frequently  occurs  in 
those  addicted  to  excessive  drinking.  It  commences  as  a brawny  inflammatory 
swelling  at  the  fore-part  of  the  neck,  or  near  the  angle  of  the  jaw  surrounding 
the  submaxillary  gland,  or  more  rarely  the  parotid.  It  rapidly  spreads  towards 
the  chin,  extending  to  the  opposite  side,  and  afterwards  down  the  neck  over 
the  larynx.  The  tongue  is  pushed  upwards,  and  the  hardened  tissue  can  be 
felt  in  the  floor  of  the  mouth  on  each  side  of  it  ; the  movements  of  the  ja« 
are  interfered  with,  and  deglutition  becomes  difficult.  Sometimes  there  is 
o-reat  swelling  of  the  tongue  from  pressure  on  the  lingual  veins.  A hen  gan- 
grene of  the  areolar  tissue  sets  in,  the  swelling  becomes  softer  and  boggy  ; the 
mucous  membrane  may  give  way,  and  a foul  discharge  may  come  from 
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mouth.  If  unrelieved  by  treatment  it  is  extremely  fatal ; death  may  occur 
from  blood-poisoning  or  from  suffocation,  the  disease  spreading  to  the  root 
of  the  epiglottis,  and  producing  oedema  glottidis.  _ 

The  Treatment  consists  in  making  a free  incision  in  the  mesial  line,  from 
the  chin  to  the  os  hyoides,  through  the  infiltrated  parts,  from  which,  if  it  be 
made  sufficiently  early,  a thin  dark  serum,  but  no  pus,  will  be  seen  to  exude. 
The  incision  must  be  carried  to  a depth  of  two  inches  or  more  towards  the 
base  of  the  tongue,  keeping  carefully  to  the  middle  line,  until  the  whole  of  the 
brawny  infiltration  has  been  divided. 

Erysipelas  of  the  Scrotum,  the  “ inflammatory  oedema  ” so  well  described 
by  Liston,  is  of  frequent  occurrence,  as  the  result  of  wounds,  ulcers,  and  other 
sources  of  irritation  in  this  neighbourhood.  The  scrotum  swells  to  a large 
size,  being  uniformly  red,  but  with  a semi-transparent  glossy  appearance,  pitting 
readily  on  pressure,  and  feeling  somewhat  soft  and  doughy  between  the  fingers  : 
the  integuments  of  the  penis  are  also  greatly  swollen  and  ccdematous,  and 
sometimes  the  inflammation  extends  to  the  areolar  tissue  of  the  cord.  The 
chief  characteristic  of  this  form  of  erysipelas  is  its  tendency  to  run  into  slough 
without  any  previous  brawny  or  tense  condition  of  the  parts  ; the  dartos 
becoming  so  distended  with  the  inflammatory  exudation  that  the  circulation 
through  it  is  arrested.  When  an  incision  is  made  into  it  in  this  state  it 
scarcely  bleeds,  and  the  sides  of  the  wound  present  a yellowish-white  gelati- 
nous appearance. 

The  Treatment  consists  in  making  a free  incision  about  four  inches  in 
length  on  each  side  of  the  septum,  taking  care  not  to  go  so  deeply  as  to 
wound  the  testes  ; the  part  must  then  be  supported  on  a pillow,  and  well 
fomented.  If  this  incision  be  not  made  at  once,  a great  part  or  even  the 
whole  of  the  scrotum  may  slough  away,  leaving  the  testes  and  cords  bare  ; in 
these  unpleasant  circumstances,  however,  the  parts  will  often  with  great  rapidity 
become  covered  Avith  neAV  integument.  The  oedema  of  the  penis  usually  subsides 
of  itself,  or  after  making  a few  punctures  in  it  ; should  its  integuments,  how- 
ever, threaten  to  slough,  a free  incision  must  be  made  into  it,  or  the  prepuce 
be  slit  up. 

Erysipelas  of  the  Pudenda  is  occasionally  met  with  in  ill-fed  unhealthy 
children  in  whom  cleanliness  is  neglected.  The  parts  become  of  a dusky  or 
livid  red,  swell  considerably,  and  quickly  run  into  gangrene,  Avhich  spreads 
up  the  abdomen  or  down  the  nates.  It  may  prove  fatal  by  inducing  peritonitis 
or  exhaustion.  In  the  Treatment,  ammonia,  bark,  and  chlorate  of  potash, 
with  good  nourishment,  and  a little  wine,  arc  the  principal  means,  at  the  same 
time  that  the  parts  are  bathed  in  a warm  antiseptic  solution  and  well  fomented. 

Diffuse  Cellulitis  of  the  Ischio-Rectal  Fossa  is  not  uncommon  in  old 
and  feeble  subjects,  as  the  result  of  exposure  to  cold.  The  symptoms  are 
those  of  cellulitis  in  general,  a brawny  hard  swelling  by  the  side  of  the  rectum, 
Avith  redness  of  the  skin,  and  great  pain  and  tenderness.  The  fat  of  the  ischio- 
rectal fossa  rapidly  sloughs,  and  a foul,  fetid  abscess,  the  pus  of  Avhich  is  mixed 
Avith  shreds  of  gangrenous  tissue,  rapidly  forms.  The  Treatment  consists  of 
free  and  early  incisions.  At  a later  stage  it  may  be  necessary  to  divide  the 
sphincter  before  the  cavity  will  heal. 

Whitlow,  or  Paronychia,  is  an  Erysipelatous  Inflammation  of  the 
Fingers.  It  is  a frequent  affection  in  old  and  young  people,  either  occurring 
spontaneously  in  cachectic  constitutions,  or  arising  from  the  irritation  pro- 
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clucecl  by  scratches,  punctures,  or  inoculation  of  the  part  with  poisonous  or 
putrescent  matters.  It  is  most  common  in  the  spring  of  the  year,  when 
indeed,  it  sometimes  appears  to  be  almost  epidemic. 

That  the  inflammation  of  whitlow  is  essentially  of  the  same  character  as  ■ 
that  of  cellulitis,  and  consequently  may  be  classed  as  erysipelatous,  in  the  broader 
sense  of  the  word,  appears  to  be  proved  by  the  following  facts.  1 . The  causes, 
whether  of  season,  infection,  or  local  irritation,  are  the  same  in  both  affections. 
2.  The  constitutional  disturbance  in  whitlow  is  always  very  severe  for  a disease 
apparently  so  slight,  and  assumes  the  same  character  of  speedy  depression  that 
we  observe  in  erysipelas.  3.  The  inflammation  of  the  affected  finger  is  invari- 
ably diffused,  and  always  tends  to  terminate  in  suppuration  and  sloughing. 
4.  So  soon  as  the  disease  spreads  beyond  the  affected  finger,  or  to  the  back  of 
the  hand,  it  frequently  assumes  a distinctly  erysipelatous  appearance  and 
character. 

There  are  four  degrees  of  whitlow.  In  the  first,  the  inflammation  com- 
mences in  the  cutis  or  immediately  beneath  it  ; a drop  of  pus  forms  which, 
being  unable  to  escape  through  the  thick  cuticle,  burrows  into  the  areolar 
tissue  of  the  pulp  of  the  finger,  and  thus  gives  rise  to  one  of  the  succeeding 
degrees.  It  is  important  to  recognize  this  form,  as  a very  large  proportion 
of  whitlows  commence  in  this  way,  and  all  further  mischief  may  in  such  cases 
be  prevented  by  shaving  away  the  thickened  cuticle,  and  thus  giving  exit 
to  the  pus  without  incision.  In  the  second  degree,  the  mischief  com- 
mences deeply  in  the  fibrous  fat  of  the  pulp  of  the  finger.  In  the  third 
degree,  the  sheath  of  the  tendon  is  affected,  either  primarily  or  secondarily,  by 
burrowing  of  pus  into  it,  giving  rise  to  the  condition  known  as  thecal  abscess. 
In  the  fourth  degree,  the  mischief  either  commences  beneath  the  periosteum 
of  the  ungual  phalanx  or  rapidly  extends  to  it,  causing  necrosis  of  the  bone. 
These  degrees  are  occasionally  distinct,  but  more  commonly  in  clinical  practice 
they  merge  into  one  another. 

The  most  common  form  of  whitlow  is  that  in  which  the  inflammation  is 
confined  to  the  dense  tissue  forming  the  pulp  of  the  finger.  It  often  arises 
from  a very  slight  injury,  as  the  prick  of  a pin,  or  a splinter  in  the  finger,  hut 
not  unfrequently  without  any  recognizable  cause.  The  part  becomes  extremely 
painful,  hard,  red,  and  swollen  ; it  then  suppurates  to  a limited  extent,  with 
some  sloughing  of  the  areolar  tissue.  If  an  exit  be  now  provided  for  the  pus 
the  inflammation  ceases  to  extend,  but  in  many  cases,  especially  in  the  horn} 
hands  of  the  working  classes,  the  pus  is  unable  to  find  a way  out  through  the 
dense  cuticle,  and  consequently  burrows  more  deeply  into  the  pulp  of  the 
finger.  In  this  way  the  ungual  phalanx,  which  is  imbedded  in  the  pulp,  nia} 
necrose,  or  the  pus  may  find  its  way  into  the  sheath  of  the  tendon.  There  is 
usually  some  inflammation  of  the  lymphatics  of  the  arm ; and  not  unfrequently 
a good  deal  of  febrile  disturbance  is  present. 

When,  in  the  more  severe  cases  of  whitlow,  the  inflammation,  which  is  of 
an  excessively  painful  character,  owing  to  the  tension  of  the  parts,  extends  to 
the  sheath  of  the  tendons,  it  then  constitutes  an  affection  that  is  fraught  u it  1 
danger  to  the  utility  of  the  finger  or  hand.  The  whole  finger  swells  considcr- 
ably,  becomes  red  and  tense,  with  much  throbbing  and  shooting  pain  ; tie 
inflammation  rapidly  extends  to  the  back  of  the  hand,  which  becomes  pu 
red,  and  swollen.  Although  the  palm  be  greatly  swollen,  it  usually  preserves 
its  natural  colour,  or  becomes  dull  white,  owing  to  the  greater  thickuess  0 1 s 
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cuticle.  Pus  rapidly  forms  in  the  finger,  and  may  extend  to  the  palm  of  the 
hand,  finding  its  way  into  the  common  sheath  of  the  flexor  tendons,  and 
spreading  up  the  forearm  under  the  annular  ligament.  Whitlow  affecting  the 
little  finger  or  thumb  is  much  more  likely  to  cause  suppuration  in  the  common 
sheath  of  the  flexor  tendons  than  when  it  occurs  in  any  of  the  other  fingers. 
This  is  due  to  the  fact  that  the  synovial  sheaths  of  the  flexor  tendons  of  the 
thumb  and  little  finger  generally  communicate  with  the  common  sheath,  while 
those  of  the  three  other  fi  ugers  do  not.  There  is  usually  no  fluctuation  to  be 
felt  in  the  finger,  even  though  pus  may  have  formed,  but  in  other  parts  of  the 
hand  it  may  readily  be  detected  in  the  usual  way.  In  these  cases  there  is 
always  much  sloughing  conjoined  with  the  suppuration  ; the  areolar  tissue  of 
finger  and  hand,  the  tendons  and  their  sheaths,  and  the  palmar  fascia  being  all 
more  or  less  implicated.  In  some  cases  the  end  of  the  finger,  as  far  as  the 
first  phalangeal  joint  or  the  middle  of  the  second  phalanx,  falls  into  a state  of 
gangrene  and  has  to  be  separated.  In  many  cases  the  joints  of  the  fingers  are 
destroyed,  and  the  phalanges  necrose  ; or,  if  this  do  not  happen,  the  tissues  of 
the  part  may  be  so  matted  together,  as  the  result  of  sloughing  and  suppura- 
tion, that  rigid  and  contracted  fingers,  or  a stiff  and  comparatively  useless 
hand,  may  be  permanently  left. 

In  the  Treatment,  the  patient  should  be  well  purged  and  kept  upon  a 
moderate  diet  during  the  early  stages.  In  all  cases  of  whitlow  affecting  the 
pulp  of  the  finger  the  part  should  be  soaked  in  hot  water  for  a short  time, 
after  which  the  thick  cuticle  should  be  carefully  shaved  down  with  a sharp 
knife.  If  a specially  tender  spot  can  be  recognised  it  often  happens  that  as 
the  cuticle  is  removed  at  that  part  a drop  of  pus  escapes,  which  gives  imme- 
diate relief.  By  this  plan  of  treatment  incisions  can  be  very  frequently 
avoided  and  the  mischief  cut  short. 


In  severe  cases  the  two  essentials  in  the  treatment  consist  : First,  in  the 
arrest  of  the  inflammation,  and  secondly,  failing  in  that,  in  the  prevention  of 
necrosis  of  tissue,  whether  areolar,  tendinous,  or  osseous,  by  strangulation 
from  the  extreme  tension  of  the  inflamed  parts. 

The  first  object  is  best  accomplished  by  smearing  the  affected  part  thickly 
with  belladonna  and  glycerine,  covering  it  up  in  cotton-wool,  and  keeping  the 
hand  slung.  In  many  cases  this  treatment  will  arrest  the  inflammation,  limit- 
ing the  disease  to  its  first  degree.  Should  the  inflammation,  however,  exteud, 
spreading  with  deep  throbbing  to  the  back  of  the  hand  and  palm,  or  creeping- 
up  the  course  of  the  lymphatics  of  the  arm  to  the  axillary  glands,  no  time  should 
be  lost  in  giving  exit  by  means  of  free  incisions  to  the  engorged  and  tense 
tissues,  and  thus  preventing  the  occurrence  or  limiting  the  spread  of  slough 
and  Pus-  Wl’th  this  view,  a free  incision  should  be  made  in  the  palmar 
aspect  of  the  finger,  its  length  and  depth  proportionate  to  the  extent  of  the 
inflammation.  In  opening  a deep-seated  palmar  abscess,  there  is  danger  of 
wounding  the  branches  of  the  median  nerve,  the  superficial  palmar  arch,  and 
(ll"ltal  aytcnes-  . These  structures  may  all  be  avoided,  and  the  operation 
one  sn  c y,  ly  making  the  incision  toward  the  head  of  a metacarpal  bone, 
ipon  the  bone  itself  and  parallel  to  its  axis,  so  as  to  avoid  the  digital  inter- 
•Mces.  the  sheath  of  the  flexor  tendon  should  be  spared  if  possible;  but  if  it 
a ec  ec  it  must  be  Ircely  opened,  or  the  tendon  will  certainly  slough  and 
e linger  be  permanently  stiffened.  This  incision  should  be  made  from  the 

r t 0V,1U<S  cnc^  ^he  finger,  so  that  if  the  patient  involun- 
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tarily  draw  it  back  it  may  meet  the  knife.  But  these  incisions  if  deep  are 
horribly  painful,  and  an  anesthetic  should  never  be  omitted.  After  incising  the 
finger  the  limb  should  be  well  bathed  and  fomented  several  times  in  the  day,  the 
finger  itself  dressed  with  carbolized  lint,  covered  with  a piece  of  gutta-percha 
tissue,  joined  along  the  edges  by  a touch  of  chloroform.  Poultices  make  the 
parts  sodden,  and  are  injurious  by  their  decomposition.  In  cases  of  extensive 
implication  of  the  hand  the  limb  should  be  supported  by  a splint,  and  in  all 
cases  the  dressings  covered  with  cotton-wool.  The  dead  and  sodden  cuticle 
should  be  cut  away  with,  scissors,  as  it  frequently  seriously  interferes  with  the 
escape  of  the  discharges  and  sloughs.  After  the  opening  has  been  made,  and 
any  slough  which  may  have  formed  has  come  away,  it  not  un frequently  happens 
that  a large  and  fungoid  granulating  mass  sprouts  up  ; this  will,  however, 
gradually  subside,  as  the  swelling  of  the  finger  goes  down  and  the  inflamma- 
tion abates.  If  the  nail  become  loosened,  it  had  better  be  removed,  as  it  may 
otherwise  keep  up  irritation  ; it  must  not,  however,  be  torn  off  if  adherent, 
but  merely  scraped  and  cut  away  so  far  as  it  is  loose.  When  the  whole  of  a 
finger  is  affected,  the  hand  should  be  placed  on  a splint  as  soon  as  the  inflam- 
mation has  been  somewhat  subdued,  lest  contraction  of  the  affected  finger, 
which  may  eventually  extend  to  the  neighbouring  ones,  ensue.  The  finger 
should  not  be  placed  in  a fully  extended  position,  or  it  will  be  impossible  after 
recovery  to  break  down  any  adhesions  that  may  form  between  the  flexor  tendons 
and  their  sheaths. 

Should  the  lymphatics  of  the  arm  become  implicated,  belladonna  and  gly- 
cerine should  be  freely  applied,  the  limb  covered  Avith  cotton  avooI  and 
supported  in  a sling. 

When  the  joints  are  implicated,  destruction  of  the  cartilages  commonly 
ensues  ; yet,  by  position,  and  rest  on  a splint,  a tolerably  useful  though  stiffened 
finger  may  be  retained.  When  the  bones  are  implicated,  some  operative  pro- 
cedure usually  becomes  eventually  necessary.  If  the  ungual  phalanx  alone  be 
necrosed,  it  may  be  excised  through  an  incision  on  the  palmar  side  of  the 
finger,  the  pulp  and  nail  being  left ; in  this  tvay  I have  often  preserved  a finger 
that  must  otherwise  have  been  removed.  Amputation  of  the  finger  at  the 
metacarpo-phalangeal  articulation  will  usually  be  required  when  the  second 
or  proximal  phalanges  are  involved  ; though  here  partial  excision,  by  cutting 
and  scraping  away  the,  diseased  bone,  may  sometimes  be  usefully  done.  During 
the  later  stages  of  these  affections,  tonics,  good  diet,  and  stimulants  will  be 
required  for  the  re-establishment  of  the  health. 

Senile  Teno-Synovitis. — There  is  a form  of  acute  suppurative  inflamma- 
tion of  the  fingers  and  hand  sometimes  extending  to  the  wrist-joint,  which 
occiu's  in  old  people  of  feeble  constitutions.  It  usually  arises  from  some 
trivial  irritation  or  infection,  and  runs  its  course  of  disorganization  with 
rapidity.  It  appears  to  be  a disease  of  the  hand  due  mainly  to  senile  degenera- 
tion, in  this  respect  resembling  the  gangrena  senilis  of  the  foot,  but 
differing  in  its  more  acute  character  and  suppurative  tendency.  The  joints 
of  the  fingers,  metacarpus  and  carpus,  become  disorganized  and  the  bones 
necrose.  This  disease  requires  an  aeti\’c  tonic  and  nutritive  treatment.  1 he 
affected  parts  should  not  be  too  much  soddeued  by  Avet  applications. 
Amputation,  partial  or  complete,  may  at  last  be  required. 
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INTERNAL  ERYSIPELATOUS  INFLAMMATIONS. 

By  Internal  Erysipelas  we  mean  those  forms  of  diffuse  inflammation 

which  affect  the  Mucous  or  Serous  Surfaces.  . . „ 

Erysipelas  of  Mucous  Surfaces. — The  mucous  tract  that  is  chiefly 
affected  by  this  disease  is  that  covering  the  fauces,  the  pharynx,  or  the  larynx. 

Erysipelas  of  the  Fauces  may  occur  in  consequence  of  the  disease 
spreading  from  the  head  and  face  to  these  parts  ; or  it  may  commence  as  a 
primary  affection,  occurring  perhaps  at  the  same  time  that  the  rash  appears  on 
the  cutaneous  surface  of  some  distant  part  of  the  body.  When  the  fauces  aie 
erysipelatous,  they  present  a bright  crimson  or  scarlet  colour,  with  some 
swelling  and"  thickening  of  the  soft  palate  and  uvula  ; the  patient  also  most 
commonly  has  some  huskiness  or  complete  loss  of  voice,  and  occasionally  some 
croupy  symptoms.  The  glands  at  the  angle  of  the  jaw  are  always  swollen 
and  tender.  At  the  same  time  there  is  a good  deal  of  febrile  disturbance, 
with  a pungent  hot  skin  and  quick  pulse.  This  form  of  erysipelas  is  peculiarly 
contagious,  and  occurs  not  unfrequently  in  the  attendants  of  those  who  are 
labouring  under  some  of  the  other  varieties  of  the  disease  ; of  this  I ha\  e seen 
numerous  instances.  In  many  cases,  also,  it  is  epidemic,  spreading  through  a 
house  and  affecting  almost  every  inmate. 

Treatment. — The  best  results  are  obtained  by  sponging  the  inflamed  parts 
freely  with  a strong  solution  of  the  nitrate  of  silver  ; and,  if  there  be  much 
I constitutional  depression,  by  administering  full  doses  of  ammonia,  with  cam- 
phor or  bark.  Should  the  disease  go  on  to  sloughing  (which  not  unfre 

' 


quently  happens),  constituting  one  of  the  forms  of  “ putrid  sore  throat,  the 
mineral  acids  and  bark,  with  chlorinated  gargles,  and  the  brandy-and-egg 
mixture  for  support,  will  be  found  most  useful.  In  many  cases,  this  disease 
continues  limited  to  the  palate  and  fauces  ; but  in  others  it  extends  upwards 
or  downwards.  It  may  extend  upwards  through  the  nares,  out  of  the  nostrils, 
and  thus  spread  over  the  face  and  head,  or  downwards,  implicating  the 
larynx. 

Erysipelatous  Laryngitis,  as  described  by  Byland,  Budd,  and  others,  is 
extremely  dangerous.  The  inflammation,  commencing  in  the  fauces,  rapidly 
spreads  to  the  mucous  membrane  and  loose  submucous  areolar  tissue  external 
to  and  within  the  larynx,  giving  rise  to  extensive  oedematous  infiltration, 
which,  by  obstructing  the  rima  glottidis,  may  readily  suffocate  the  patient. 
In  consequence  of  this  special  tendency  to  oedema,  the  disease  has  by  many 
writers  been  termed  “ oedema  tons  laryngitis .”  After  death,  the  submucous 
areolar  tissue  of  the  fauces,  that  about  the  base  of  the  epiglottis,  and  especially 
that  which  enters  into  the  ary  tamo-epiglottidean  folds  and  that  covering  the 
posterior  part  of  the  larynx,  will  be  found  to  be  distended  with  serum  or  a 
scro-puriform  fluid.  This  infiltration  reaches  to  the  rima  of  the  glottis,  and, 
extending  into  the  interior  of  the  larynx,  gives  rise  to  such  swelling  that  its 
canty  is  nearly  obliterated.  Great  as  the  swelling  may  be,  however,  in  all 
these  parts,  it  never  spreads  below  the  true  vocal  chords.  This  fact,  which  is 
very  important,  is  explained  by  the  mucous  membrane  coming  closely  into 
contact  with,  and  being  adherent  to,  the  fibrous  tissue  of  which  these  struc- 
tures are  composed,  without  the  intervention  of  any  submucous  areolar  tissue. 
The  progress  of  this  oedematous  inflammation  of  the  mucous  membrane  and 
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loose  submucous  tissue  in  these  situations,  is  often  amazingly  rapid,  the 
swelling  boimr  sufficient  to  induce  suffocation  at  the  end  of  thirty-six  or 
forty-eight  hours,  or  even  sooner.  If  the  patient  be  not  carried  off  in 
this  way,  there  will  be  a great  tendency  to  suppuration  and  sloughing  of 
the  affected  tissues,  leading  perhaps  eventually  to  death  from  septicaemia 
or  pyaemia. 

The  Symptoms  of  this  affection  are  strongly  marked.  The  patient,  after 
being  attacked  with  erysipelas  of  the  fauces,  attended  by  some  difficulty  and 
pain  in  deglutition,  and  huskiness  of  the  voice,  is  seized  with  more  or  less 
difficulty  in  breathing,  coughs  hoarsely  and  with  a croupy  souud,  and  com- 
plains of  tenderness  under  the  angles  of  the  jaw  and  about  the  larynx.  The 
difficulty  in  breathing  increases,  and  may  speedily  threaten  the  life  of  the 
patient,  giving  rise  to  intense  fits  of  dyspnoea,  in  one  of  which  he  will  probably 
be  suddenly  carried  off.  The  difficulty  is  greater  in  inspiration  than  in  expi- 
ration, as  the  swollen  parts  above  the  opening  of  the  larynx  fall  together  like  a 
valve  in  the  former  act,  while  they  are  easily  separated  by  air  coming  from 
below  in  the  latter.  On  examining  the  throat  the  fauces  will  not  only  he 
observed  to  be  much  and  duskily  reddened,  but  by  depressing  the  tongue  the 
epiglottis  can  be  felt,  and  perhaps  seen,  to  be  rigid  and  erect.  Examination 
Avith  the  laryngoscope  readily  shows  the  condition  of  the  parts  to  be  as  above- 
described.  Enlarged  lymphatic  glands  can  usually  be  felt  early  in  the  case 
behind  the  angle  of  the  lower  jaw. 

In  the  Treatment , local  means  are  of  the  first  importance.  The  tongue 
having  been  Avell  depressed,  the  posterior  part  of  the  larynx,  the  epiglottis,  and 
the  arytceno-epiglottidean  folds  must  be  well  scarified  by  means  of  a hernia- 
knife,  Avith  which  this  operation  may  be  most  readily  and  safely  done.  If  no 
better  instrument  be  at  hand  in  case  of  emergency,  a very  useful  amount  of 
scarification  may  be  done  by  the  nail  of  the  Surgeon’s  index-finger,  notched 
Avith  a knife  to  make  it  tear  the  mucous  membraue  more  readily.  The  patient 
should  then  be  directed  to  inhale  the  steam  of  hot  water,  and  several  leeches 
may  be  applied  under  each  angle  of  the  jaw,  to  be  folloAved  by  large  and  hot 
poultices  ; at  the  same  time,  the  bowels  must  be  kept  Avell  opened,  and  the 
patient  treated  by  antiphlogistic  measures  or  otherwise,  according  to  the 
constitutional  condition.  Most  frequently,  I have  found  antimonials  of  great- 
service  in  the  early  stages,  followed  later  by  support  and  stimulants.  A few 
hours  after  the  engorged  tissues  have  been  unloaded  by  scarification,  the 
fauces,  pharynx,  and  upper  part  of  the  larynx  should  be  well  sponged  out  aa  ith 
a strong  solution  of  the  nitrate  of  silver  (sixty  grains  to  an  ounce),  'which  must 
be  applied  freely.  If,  notwithstanding  the  employment  of  these  measures,  the 
dyspnoea  increase,  the  face  becoming  pale,  livid,  and  bedcAved  Avith  a clamnij 
perspiration,  it  Avill  be  necessary  to  open  the  Avindpipe  to  save  the  patient 
from  suffocation.  In  doing  this  I prefer  laryngotomy,  for  reasons  that  will  lie 
mentioned  when  I come  to  speak  of  the  Diseases  ot  and  Operations  on  the 
Air-passages.  In  order,  however,  that  this  operation  may  be  successful,  it 
must  not  be  too  long  delayed,  and  should  not  be  looked  upon  as  a last  resource : 

if  it  be  done  in  time  (and  time  in  these  cases  is  most  precious,  owing  to  the 
rapid  progress  of  the  disease),  the  patient’s  life  may  probably  be  saved  ; but  1 
it  be  deferred  too  long,  congestion  of  the  lungs  will  come  on,  the  blood  v) 
cease  to  be  properly  oxygenated,  and  the  patient  will  sink  from  slow  asphyxia, 
even  though  air  be  at  last  freely  admitted.  If  the  patient  survive  to  the  st-a* 
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Of  sloughing,  general  support,  with  gargles  of  choratc  of  potash,  and  hark, 

ItofflRABEB  was  formerly  supposed  to  be  of 
common  occurrei ice,  all  those  cases  of  diffuse  inflammation  which je  now 
reoarded  as  of  septic  origin  being  at  one  time  classed  as  erysipelatous  It  is 
hi'o-hly  probable  that  some  cases  of  diffuse  meningitis  and  peritomtis  fo 

in"  injuries  of  the  head  and  abdomen  are  truly  erysipektous  and  dependent 

upon  a specific  virus  ; but  in  by  far  the  greater  proportion  of  these  cases  the 
inflammation  is  due  to  the  diffusion  of  decomposing  discharges  ovei  the 
surface  of  the  serous  membrane. 
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CHAPTER  XXXIII. 


SEPTICAEMIA  AND  PYAEMIA. 


Definitions. — The  terms  septicaemia  and  pyaemia  have  been  used  with 
different  significance  by  different  authors,  and  before  proceeding  to  discuss 
the  affections  to  which  they  are  applied,  it  is  necessary  briefly  to  define  the 
sense  in  which  they  will  be  used  here. 

The  term  Septicaemia  is  applied  to  a constitutionahdisorder  produced  by 
the  entrance  into  the  blood-stream  of  a poison  generated  in  a wound,  the 
discharges  of  which  are  undergoing  putrefaction  or  fermentative  changes. 


The  resulting  process  is  not  accompanied  by  the  formation  of  secondary  or 


metastatic  centres  of  inflammation  or  suppuration.  Experiments  on  animaLs 
have  shown  that  two  distinct  forms  of  disease  may  arise  from  the  entrance  of 
putrid  matter  into  the  blood-stream.  First,  an  acute  general  affection,  not 
infective  in  character,  resulting  from  the  admixture  of  the  chemical  products 
of  putrefaction  with  the  blood  ; this  poison  does  not  increase  in  the  system, 
and  its  effects  are  proportioned  to  the  dose.  Secondly,  a true  infective 
process,  dependent  on  a specific  virus,  which  multiplies  in  the  organism 
like  that  of  an  acute  specific  fever,  so  that  its  effects  are  not  proportional  to 
the  original  dose.  The  former  of  these  conditions  has  received  the  name  of 
septic  poisoning',  or  septic  intoxication,  the  latter  of  septic  infection. 
By  some  authors  the  infective  form  of  septicaemia  has  been  described  uuder 
the  name  of  pyaemia  simplex. 

Pyaemia  is  a general  disease  consequent  upon  the  entrance  into  the  blood- 
stream of  a virus  contained  in  the  products  of  a local  unhealthy  inflammation. 
It  is  accompanied  by  the  formation  of  secondary  centres  of  suppuration  dis- 
seminated throughout  the  body.  The  name  pyaemia  was  originally  derived 
from  the  theory  that  the  disease  was  due  to  the  entrance  ot  pus  into  the 
blood-stream,  and,  although  this  theory  is  no  longer  regarded  as  true,  the  void 
has  come  to  have  so  definite  a clinical  significance  that  it  would  be  incon- 
venient to  change  it.  Pyaemia  almost  invariably  arises  in  connexion  with 
wounds  the  discharges  of  which  are  in  a putrid  condition,  and  is  conse- 
quently frequently  complicated  with  septic  poisoning.  It  may  arise  also  from 
wounds  or  sores  which  have  previously  been  attacked  by  cutaneous  erysipelas, 
diffuse  cellulitis,  or  hospital  gangrene.  It  is  evident,  therefore,  that  in  actual 
practice  these  various  secondary  diseases  often  become  more  or  less  confused 
together,  giving  rise  to  forms  apparently  intermediate  between  the  different 
affections,  which  have  led  to  much  confusion  with  regard  to  them. 

Experimental  Investigations  into  the  Nature  of  Septicemia  and 
Pyaemia. — The  earliest  experiments  on  this  subject  were  made  by  Gaspard  m 
the  early  part  of  this  century  and  first  published  in  1822,  since  which  time 
investigations  have  been  almost  continuously  carried  on  up  to  the  presen 
time  by  Virchow,  Panum,  0.  Weber,  Billroth,  Bergmann,  Burden  Sanderson, 
Chauveau,  Koch,  Iluctcr,  Klcbs,  and  many  others.  The  literature  of  tic 
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subject  is  now  so 
possible  summary 
If  a septic  liqu 


tissues  have  been 
subcutaueous  tissue  — - •— — j 
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death  the  animal  quickly  recovers  its  normal  health,  even  though  severe 
gastro-intestinal  symptoms  may  have  been  induced.  When  smaller  doses  are 
used  a febrile  disturbance  of  limited  duration  is  the  only  result. 

If  an  animal  killed  in  this  way  be  examined  after  death,  tolerably  uniform 
appearances  are  met  with  ; the  blood  is  dark-coloured,  and  sometimes  im- 
perfectly coagulated,  the  inner  coats  of  the  vessels  and  the  endocardium  are 
darkly  stained,  and  the  serum  is  reddened  by  the  colouring  matter  of  the  red 
corpuscles,  which  have  become,  to  a certain  extent,  disintegrated  in  the  blood 
even  before  the  death  of  the  animal.  Small  extravasations  of  blood  (petecliim) 
are  found  beneath  the  pericardium  and  pleura,  and  occasionally  in  other 
parts  ; the  lungs  are  congested,  the  glandular  viscera  swollen,  and  the  spleen 
enlarged,  soft,  and  pulpy.  The  mucous  membrane  of  the  intestines  is  intensely 
iujected,  and  its  epithelium  is  found  to  have  been  sepaiated. 

Further  experiments  have  shown  that  the  blood  in  an  animal  thus  killed  is 
not  infective,  and  contains  no  recognizable  microscopic  organisms.  The 
process  is,  therefore,  assumed  to  be  one  of  simple  poisoning  by  a chemical 
poison,  and  no  more  an  infective  process  than  if  arsenic  or  any  similai  sub- 
stance were  injected  into  the  blood-stream.  1 rom  the  time  of  Gnspaid  efioits 
have  been  made  to  ascertain  the  exact  chemical  nature  of  the  toxic  substance 
developed  in  animal  fluids  during  putrefaction.  This,  however,  has  not  as  yet 
been  accomplished.  By  adding  strong  boiling  alcohol  to  a clear  filtered 
solution  of  putrid  meat-infusion  a precipitate  is  obtained,  which  can  be  again 
dissolved  in  water,  and  the  clear  solution  possesses  the  most  intensely  toxic  pro- 
perties, giving  rise,  if  injected,  to  the  characteristic  symptom  of  septic,  poisoning. 
The  poison  is,  therefore,  soluble  in  water  and  precipitable  by  alcohol.  Bergmaun 
succeeded  in  further  extracting  a crystalline  substance,  to  which  he  gave  the 
name  of  “ sepsin ,”  but  it  has  not  by  any  means  been  conclusively  proved 
that  this  is  the  sole  poisonous  principle  in  putrid  fluids.  The  clear  solution 
of  the  septic  poison  is  perfectly  free  from  microscopic  organisms.  The 
relation  of  microscopic  organisms  to  the  process  of  putrefaction  has  already 
been  discussed  (p.  1 (>4)  ; and  assuming  the  germ-theory  of  decomposition  to 
be  true,  bacteria,  although  not  themselves  concerned  directly  in  the  production 
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of  tlic  symptoms  of  septic  poisoning,  arc  essential  to  the  production  of  the 
poison.  That  they  are  not  the  actual  poison  was  shown  by  Hiller,  who  col- 
lected a mass  of  the  ordinary  bacteria  of  putrefaction  on  a filter,  washed  them 
in  distilled  water,  and  then  injected  them  into  animals,  and  also  into  his  own 
body  without  producing-  any  evil  effect.  That  the  bacteria  had  not  been 
injured  by  the  distilled  water  was  shown  by  other  experiments  in  which 
their  power  of  growing-  and  causing  putrefaction  in  organic  solutions  was 
demonstrated. 

Those  experiments  may,  therefore,  be  said  to  show  that  in  the  process  of 
putrefaction  a complex  substance  is  formed  which  is  soluble  in  water,  and 
possesses  intensely  toxic  properties,  in  small  doses  giving  rise  to  severe  febrile 
disturbance,  in  large  doses  causing  a fatal  illness  accompanied  by  definite 
symptoms.  The  affection  thus  produced  in  its  most  intense  form  is  spoken  of 
as  septicaemia,  but  to  avoid  confusion  is  better  termed  septic  poisoning.  The 
effect  produced  by  a smaller  dose  forms,  as  has  already  been  pointed  out,  one 
form  of  so-called  traumatic  fever. 

The  injection  of  putrid  animal  fluids  into  the  subcutaneous  tissue  or 
blood-stream  is  not,  however,  in  all  cases  followed  merely  by  poisoning 
from  the  chemical  products  of  putrefaction.  Under  certain  conditions  a 
true  infective  process  ensues,  as  was  first  pointed  out  by  Davaine.  The 
best  example  of  this  process  is  perhaps  furnished  by  the  experiments  of 
Robert  Koch,  in  which  putrid  fluids,  such  as  blood  or  meat  infusion  were 
injected  into  mice  beneath  the  skin  of  the  back.  If  the  quantity  used 
was  sufficient,  the  animals  died  with  all  the  symptoms  of  septic  poison- 
ing in  four  or  five  hours.  When  one  drop  only  was  injected  about  two- 
thirds  of  the  mice  recovered  without  any  serious  symptoms,  but  in  the 
remaining  third,  after  twenty-four  hours  of  apparent  health,  a definite 
illness  set  in  which  invariably  terminated  fatally  in  from  forty  to  sixty  hours 
after  inoculation.  The  first  symptom  was  a dulness  of  the  eye,  with  increased 
secretion  from  the  conjunctiva,  the  animal  became  languid,  ceased  to  eat,  and 
finally  sat  still  with  its  back  bent  and  its  legs  drawn  under  it.  Its  respirations 
gradually  became  slower,  and  death  came  on  almost  imperceptibly.  On 
examining  it  after  death  some  local  inflammation,  with  serous  exudation,  was 
found  at  the  seat  of  inoculation,  but  the  internal  organs  showed  no  marked 
change  beyond  some  swelling  of  the  spleen.  If  the  point  ol  a knife  was 
dipped  in  the  blood,  or  in  the  exudation  at  the  seat  of  inoculation,  and  a 
mere  scratch  was  then  made  with  it  on  the  car  or  tail  of  another  mouse,  < ea  _ 
invariably  followed,  with  the  same  symptoms  and  in  about  the  same  time,  an 
thus  the  disease  might  be  transmitted  indefinitely  from  animal  to  annua  . * 

drop  of  the  blood  from  an  infective  mouse  placed  on  a glass  slide,  dried, 
stained  with  methyl-violet,  and  mounted  in  Canada  balsam,  was.  fomi  ° 
contain  vast  numbers  of  very  delicate  bacilli,  about  jj'sj  ot  an  inch 
and  one-eighth  of  their  length  in  breadth.  Many  of  these  were  seen  to  la^  c 
penetrated  into  the  substance  of  the  white  corpuscles,  and  apparently  to  av 

multiplied  within  them.  . ......i,. 

An  attempt  was  subsequently  made  to  transmit  the  disease  to  othu  ■ • 

but  without  success.  Even  the  field-mouse,  though  apparently  so  ncai 
allied  to  the  house-mouse,  was  found  to  be  incapable  of  receiving  ie  po  * ■ 

A general  infective  process  was  induced  by  Davaine  in  a snni  ai  *. 
rabbits  by  the  inoculation  of  putrid  fluids ; but  the  organism  fomu 
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blood  was  in  that  case  of  a different  form.  Both  Davainc  and  Koch  iound 
that  the  infective  process  was  more  certainly  induced  by  fluids  in  an  early 
stage  of  decomposition. 

The  infective  processes  in  this  way  have  been  described  as  “ septicaemia  ” 
by  both  Davainc  and  Koch,  but  as  that  term  is  also  applied  to  the  simple 
chemical  poisoning  from  putrid  matter  it  is  better  to  speak  of  the  infective 
disease  as  septic  infection , and  the  non-infective  as  septic  poisoning. 

The  foregoing  experiments  have  shown,  therefore,  that  an  acute  infective 
process,  unaccompanied  by  the  formation  of  secondary  ceutresof  inflammation, 
can  be  induced  both  in  mice  and  rabbits  by  the  injection  of  putrid  animal 
fluids  beneath  the  skin. 

Koch  succeeded  iu  further  experiments  in  producing  an  infective  disease, 
in  which  the  development  of  secondary  centres  of  inflammation  formed  a part 
of  the  process.  A fluid,  prepared  by  macerating  a piece  of  the  skin  of  a mouse, 
was  injected  beneath  the  skin  of  a rabbit.  After  two  days  the  animal  became 
ill,  and  gradually  growing  weaker  died  105  hours  after  the  injection.  The 
post-mortem  examination  showed  a diffuse  purulent  inflammation  at  the 
seat  of  inoculation,  which  had  extended  to  the  peritoneum  ; the  spleen 
1 was  swollen  and  the  liver  contained  grey  wedge-shaped  patches,  and  dark  red 
airless  spots  the  size  of  a pea  were  found  in  the  lungs.  Micrococci  were 
fouud  in  great  numbers  throughout  the  body,  especially  in  the  parts  that 
had  undergone  changes  visible  to  the  naked  eye.  In  the  vessels  in  many 
parts,  dense  masses  of  micrococci  mixed  with  red  corpuscles  were  found 
adherent  to  the  walls,  and  Koch  felt  justified  in  coming  to  the  conclusion  that 
capillary  thrombi  were  thus  produced,  and  that  the  patches  in  the  lungs  and 
liver  were  caused  in  this  way.  In  the  metastatic  deposits,  not  only  were  the 
vessels  plugged  with  mixed  red  corpuscles  and  micrococci,  but  the  organisms 
had  penetrated  the  walls  of  the  vessels  and  were  invading  the  surrounding 
tissues.  Some  blood  from  the  affected  animal  injected  beneath  the  skin  of 
another  rabbit  produced  essentially  the  same  condition  which  terminated 
fatally  in  forty  hours.  The  disease  thus  induced  was,  therefore,  a general 
infective  process  accompanied  by  secondary  or  metastatic  deposits  closely 
resembling  those  met  with  in  pyaemia  in  man. 

Lastly,  numerous  experiments  have  been  made  by  Cruveilhicr,  Sedillot, 
Yirchow,  0.  Weber,  Henry  Lee,  Savory,  and  many  others  with  the  view  of 
ascertaining  the  part  played  by  embolism  in  the  production  of  the  secondary 
' abscesses  in  pyaemia.  Their  result  has  been  to  show,  that  if  a fluid  holding  in 
suspension  solid  particles  of  sufficient  size  to  lodge  in  the  smaller  arteries  of 
the  lung  be  injected  into  the  blood-stream,  the  effect  produced  will  depend 
upon,  whether  the  solid  matter  is  irritating  or  not.  Non-irritating  emboli 
lodging  in  the  terminal  arteries  of  the  lung  cause  the  part  cut  off  from  the 
direct  blood-supply  to  be  intensely  injected  with  blood.  The  walls  of  the 
capillaries  soften  and  give  way,  and  haemorrhage  takes  place  into  the  tissue  of 
the  lung.  A wedge-shaped  airless  patch  is  thus  formed  of  dark  purple  colour 
on  the  suiface,  or  as  it  is  called  a hccmorrhctgic  infavet.  The  whole  infarct  is 
gradually  absorbed  without  suppuration,  leaving  a cicatrix  on  the  surface. 

e ter  also  states  that  very  fine  solid  particles  may  pass  through  the 
capi  anes  of  the  lung  and  give  rise  to  embolism  in  the  course  of  the  systemic 
?U„CU  Should  the  embolus,  however,  possess  irritating  properties,  the 

n <llc^  s°ttcns  and  breaks  down,  inflammation  and  suppuration  follow  in  the 
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surrounding  tissues,  and  thus  an  abscess  is  formed.  If  the  irritating  embolus  ; 
be  so  small  as  to  lodge  in  the  capillaries  only,  it  will  directly  excite  inflamma- 
tion and  suppuration  at  the  point  at  which  it  lodges.  The  experiments  have 
shown  that  similar  results  follow  whether  the  embolus  owes  its  irritating  pro-  , 
perties  to  its  mechanical  condition,  its  chemical  composition,  or  to  its  containing  . 
a specific  virus.  Thus  abscesses  in  the  lung  have  occasionally  followed  the 
injection  of  charcoal,  and  mercury.  Decomposing  fibrin  or  blood-clot  or 
putrid  fat  never  fail  to  produce  them.  If  the  emboli  enter  the  general  circu- 
lation, abscesses  may  form  in  other  viscera  or  tissues.  These  observations  ■ 
show  that  the  existence  of  secondary  or  metastatic  abscesses  does  not  neces- 
sarily indicate  a true  infective  process,  as  the  causes  of  the  disseminated  local 
inflammations  may  be  carried  by  the  blood  without  developing  or  multiplying  . 
in  that  fluid. 

Experimental  pathology  has  thus  thrown  great  light  upon  the  nature  and 
causes  of  septicaemia  and  pyaemia,  but  much  still  remains  to  be  explained.  It  t 
will  be  noticed  that  the  genuine  infective  diseases  are  associated  Avith  the 
presence  of  definite  microscopic  organisms  Avhich,  according  to  the  majority  of 
modern  pathologists,  arc  supposed  to  stand  in  some  direct  causal  relation  to  the 
process,  yet  they  all  arise  from  the  injection  of  apparently  similar  putrid  fluids. 
Microscopic  examination  shows  that  in  the  early  stages  of  putrefaction 
numerous  different  organisms — bacilli,  bacteria,  and  micrococci  aie  fouud  in  ti 
the  putrid  fluid ; but  it  has  not  been  clearly  slioAvn  that  each  of  the  forms  sub-  • 
sequently  found  in  the  blood  of  the  affected  animals  is  present.  As  putrefac- 
tion advances,  the  ordinary  septic  bacteria  which,  as  sIioaati  by  Hiller,  cannot  : 
develop  in  a living  animal,  become  more  abundant,  choking  the  other  forms,  . 
and  this  fact  has  been  suggested  as  an  explanation  of  the  diminished  virulence 


of  the  fluid  after  the  second  day. 

Septic  poisoning  by  the  chemical  products  of  putrefaction  can  be  produced 
■with  certainty  in  any  animal  by  the  injection  of  a sufficient  dose  of  the  putrid 
fluid.  The  symptoms  produced  are  nearly  identical  in  all  species,  though  some 
animals,  as  the  rodents,  suffer  more  severely  than  the  carnivora.  On  the  othei 
hand  true  septic  infection  cannot  always  be  produced  at  will.  The  same  dose 
of  the  same  fluid  injected  into  different  animals  of  the  same  species  may  induce 
the  disease  in  some  and  fail  in  others  ; and  different  species  are  differen  \ 
affected.  It  is  evident  therefore  that  there  are  other  causes  dependent  upon 
the  animal  itself,  which  are  essential  to  the  development  of  the  infective 
disease,  and  of  the  nature  of  these  we  are  still  ignorant.  When  once,  however, 
the  disease  is  developed,  it  can  be  communicated  from  one  animal  to  ano  ler 
of  the  same  species  Avith  perfect  certainty  ; but  frequently  it  is  iucapa  1 e o 
being  transmitted  to  animals  of  a different  species.  . 

Our  knowledge  may  be  briefly  summarised  thus:  that  all  putnd  annua 
fluids  contain  a chemical  poison  Avhich,  if  absorbed,  Avill  cause  a con 
stitutional  disturbance  proportional  to  the  dose,  and  that  they  frequen  y ? 
and  perhaps  always,  contain  also  a virus  capable  under  favourable  com 1 10“® 
sct tin"'  up  a true  general  infective  disease  ; and  lastly,  that  shorn 
particles,  as  from  a softening  thrombus  enter  the  blood-stream,  they  au  , 
impregnated  either  with  the  simple  chemical  poison  or  the  specific  a , 
up  disseminated  centres  of  inflammation  and  suppuration  w herever  t ° 
The  importance,  therefore,  of  avoiding  putrefaction  in  the  discharges  of  wounds 
cannot  possibly  be  over-rated  in  the  prevention  of  pyaemia  and  septicaemia. 
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Although  the  conditions  in  a ■wound  in  the  human  subject  are  somewhat 
different  from  those  obtained  in  experimenting  on  animals,  yet  the  analogy  is 
close  enough  to  justify  us  in  applying  the  results  obtained  to  surgical  practice. 
A recent  wound  with  decomposing  discharges,  or  a deep  cavity  with  pent-up 
putrid  pus  in  it,  are  conditions  essentially  similar  to  those  obtained  by  inject- 
ing a syringeful  of  a putrid  fluid  beneath  the  skin  of  an  animal. 

Causes  of  Septicaemia  a yd  Pyaemia.* — Simple  septic  poisoning  may  occur 
whenever  a sufficient  quantity  of  decomposing  blood,  serum,  or  pus  is  collected 
in  a wound  or  cavity  of  the  body.  Putrefaction,  as  before  pointed  out,  will 
occur  in  such  collections  of  fluid  under  all  ordinary  conditions  to  which  a 
patient  is  exposed  either  in  hospital  or  private  practice.  Septic  poisoning 
affects  a patient  debilitated  by  want  of  proper  food  and  bad  hygienic  con- 
ditions more  severely  than  one  placed  under  better  circumstances,  but  beyond 
this  the  surroundings  of  the  patient  exercise  but  little  influence  on  its  occur- 
rence. The  causes  of  the  process  are  to  be  looked  for  in  the  wound  itself,  and 
septic  poisoning  may  always  be  prevented  by  efficient  drainage  and  antiseptic 
treatment. 


The  genuine  infective  processes,  septic  infection,  and  pyaemia,  will,  on  the 
other  hand,  rarely  develop  in  spite  of  the  presence  of  decomposing  matter  in 
the  wound  except  when  the  patient  is  placed  under  unfavourable  hygienic 
conditions.  The  experiments  already  described,  in  which  septic  infection  and 
pyaemia  have  been  artificially  induced  by  the  injection  of  putrid  fluids  beneath 
the  skin  of  an  animal  show  that  the  presence  of  decomposing  matter  is  an  im- 
portant element  in  the  causation  of  these  diseases.  Clinical  experience  has 
fully  confirmed  this  fact.  Pyaemia  has  been  practically  banished  from  many 
hospitals,  chiefly  Continental,  in  which  it  was  formerly  a frequent  cause  of 
death,  merely  by  the  adoption  of  antiseptic  methods  of  treating  wounds— 
ventilation,  cubic  space,  and  other  conditions  surrounding  the  patient  being 
unchanged.  On  the  other  hand,  a strict  attention  to  the  laws  of  hygiene  has 
been  equally  successful  in  preventing  these  diseases  even  when  the  Surgeons 
have  not  adopted  any  special  mode  of  antiseptic  treatment. 

These  diseases  are  predisposed  to  by  all  conditions  of  life,  either  before  or 
after  operations  or  injuries,  that  tend  to  impair  the  health,  to  lower  the 
strength,  and  to  induce  an  unhealthy  state  of  the  system,  such  as  constant 
want  of  fresh  air,  overcrowding  in  working  or  in  sleeping  apartments,  abuse 
of  alcohol  and  insufficient  or  improper  food.  Of  all  these  causes,  overcrowd- 
ing is  undoubtedly  the  most  frequent  and  the  most  fatal ; more  particularly 
is  overcrowding  of  patients  injurious,  if  many  are  suffering  from  suppurating 
ounds  That  pyaemia  is  the  result  of  the  faulty  hygienic  conditions  just 
alluded  to,  viz.,  want  of  pine  air,  overcrowding,  and  insufficient  and  unwhole- 
ome  diet,  is  evident  from  the  fact  of  its  being  most  destructive  where  these 

non  !i°  i CaSG  M fmongst  thc  P°orer  classes  of  all  large  and  densely 

peofled  towns;  while  m the  purer  air  of  country  districts,  or  in  private 

X I amongst  the  wealthier  classes,  it  is  rarely  met  with.  It  is  one  of 
osc  causes  of  death  after  operations  that  might  and  ought  to  be  prevented  ; 

is , o t-eVei’  nqUCUt’  WC  muy  be  8lirc  110t  0%  that  proper  attention 
re  I,SiPX  ° th?  pJ,'eVen?0n  0f  decomposition  and  to  cleanliness  in  the 
treatment  of  the  wounds,  but  that  either  the  constitutions  of  the  patients  arc 

1S74SCC  alS°  ChaptCr6  L n,ld  «■>*  “ Hospitalism  and  the  Causes  of  Death  after  Operation.”  Longmans, 
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peculiarly  deteriorated,  or  else  that  the  hygienic  conditions  to  which  they  are 
exposed  after  the  injury  or  operation  are  more  than  usually  faulty.  That  it 
may  he  prevented,  has  been  abundantly  proved  by  the  experience  gained  in  the  i 
Franco-German  war  of  1870.  In  that  great  struggle,  the  fact,  which  had 
been  previously  well  known  to  all  scientific  Surgeons,  was  established  beyond 
all  possibility  of  cavil,  that  the  danger  of  pyaemia  increased , cccferis paribus,  | 
in  proportion  as  the  hygiene  was  faulty  and  as  wounded  patients  were  closely 
crowded,  so  that  the  atmosphere  surrounding  them  became  contaminated  by 
foetid  exhalations  from  the  decomposing  discharges  of  suppurating  wounds. 

It  was  found  that,  in  the  great  mass  of  the  wounded,  pyaemia  was  developed 
among  those  who  were  aggregated  within  the  walls  of  hospitals  or  regular  j 
buildings,  such  as  churches,  barns,  school-houses,  and  conservatories,  which,  I 
though  clean  and  airy,  did  not  admit  of  thorough  ventilation  : while  it  was  > 
almost,  if  not  entirely,  absent  among  wounded  soldiers  of  exactly  the  same 
class  who  were  treated  in  hastily  constructed  open  and  draughty  huts. 


SEPTICAEMIA. 

The  two  forms  of  disease  known  as  septicaemia,  septic  poisoning,  and  septic 
infection,  are  not  always  to  be  clearly  distinguished  from  each  other  iu 
surgical  practice,  partly  because  the  symptoms  of  the  two  affections  closely  ■ 
resemble  each  other  and  partly  because  the  true  infective  process  is  frequently  H 
complicated  or  preceded  by  the  non-infective.  They  are  sufficiently  distinct, 
however,  to  justify  a separate  description. 

Septic  Poisoning,  Septic  Intoxication,  or,  as  it  has  sometimes  been 
called,  Saprsemia,  is  the  general  affection  produced  by’  the  absorption  of  a 
sufficient  dose  of  the  chemical  products  of  putrefaction  to  endangei  life. 
The  milder  effects  of  the  same  poison  are  classed  as  septic  traumatic  fever. 
Such  a division  as  this  is  unscientific,  and  will  no  doubt  before  long  he  done 
away  with,  but  at  the  present  time  to  speak  of  the  milder  forms  of  septic  . 
wound-fever  as  septicaemia  would  ouly  increase  the  confusion  already  existing.  . 

For  septic  poisoning  to  take  place  it  is  necessary  that  there  should  be  a j 
considerable  quantity  of  decomposing  matter  so  situated  that  absorption  o^ 
the  poison  can  readily  take  place.  The  conditions,  therefore,  undei  " i'j  1 1 | 
is  most  likely  to  occur  are  large  and  irregular  wounds,  such  as  those  resulting  . 
from  compound  fractures  of  the  bones  of  a limb  ; hollow  wounds,  such  as 
those  left  by  the  removal  of  tumours;  wounds  of  joints;  wounds  invoking 
the  pleura  'and  peritoneum  and  large  abscesses  opening  externally  iff 
insufficient  aperture.  Perfect  drainage  of  injuries  of  this  land  so  iar  nn 
the  quantity  of  septic  matter  as  to  render  acute  septic  poisoning  almas 
impossible.  Absorption  takes  place  most  readily  from  recent  v oun  *-,  sc 
or  synovial  cavities.  When  suppuration  has  set  in  absorption  a ■as  1 
much  less  readily,  as  healthy  granulations  take  up  the  poison  with  di 
unless  the  septic  matter  is  pent  up  in  contact  with  them  at  some  i D 

1 The  symptoms  of  acute  septic  poisoning  or  eo]U  ic  mn ’x1’c'a^1' ,^^0 
following.  On  the  second  day  after  the  injury  or  operation  * Tlc 

,L  considerably,  read, in,  from  ln3°  F.  to  1. M*  JV » 
skin  is  dry,  and  feels  hot  to  the  hand.  Ilicie  may  >e  a i there  is 

rigor,  but  this  is  by  no  means  constant.  The  patient  fee  Is  , 

complete  loss  of  appetite,  with  headache,  a quick  pulse,  < • * 
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tongue.  Delirium  usually  sets  in  at  night,  and  occasionally  is  \ iolcnt.  D\ 
the°third  day  after  the  injury  some  disturbance  of  the  alimentary  tract  sets 
in.  Vomiting  is  common,  hut  diarrhoea  is  not  frequent.  In  A ery  acute  cases 
the  symptoms  of  collapse  quickly  set  in.  The  pulse  becomes  rapid,  ieeblc, 
and  irregular,  the  tongue  brown  and  dry,  and  the  lips  covered  with  sordes  ; the 
temperature  falls,  and  may  sink  even  below  normal,  consciousness  is  lost, 
and  the  patient  may  become  comatose  before  death.  Dyspnoea  is  a common 
symptom  during  the  last  day.  The  skin  may  assume  a yellowish  tint  before 
death.  The  urine  frequently  contains  albumen. 

In  cases  in  which  the  septic  matter  which  is  causing  the  mischief  is  in  the 
cavity  of  the  pleura  or  peritoneum  the  symptoms  may  set  in  and  prove  fatal 
before  the  end  of  the  third  day.  When  the  primary  mischief  is  a large  wound 
of  the  soft  parts,  or  a compound  fracture,  the  symptoms  maybe  less  severe  and 
the  duration  of  the  case  may  extend  to  a week  or  more  before 'death  takes 
place.  In  these  less  acute  cases  the  temperature  is  lower  ; vomiting  and 
diarrhoea  are  common  ; there  is  rapid  emaciation  and  loss  of  strength,  death 
finally  occurring  rather  from  exhaustion  than  collapse. 

In  contrasting  these  symptoms  with  those  produced  in  animals  by  the 
injection  of  putrid  fluids  beneath  the  skiu,  it  will  be  seen  that  there  is  a 
general  resemblance,  which  is  quite  as  close  as  could  be  expected  Avhen  the 
differences  in  the  conditions  are  considered.  In  experimental  septic  poisoning 
the  full  dose  is  injected  once  for  all  under  the  skin,  or  into  the  blood  ; if  in 
sufficient  quantity  it  is  speedily  fatal,  if  not  the  animal  recovers.  In  septic 
poisoning,  as  it  occurs  in  man,  the  process  of  putrefaction  gradually  developes 
in  the  putrescible  matter  in  the  wound,  and  the  symptoms  consequently  are 
more  slowly  manifested.  The  local  inflammation  caused  by  the  pent-up 
septic  discharges  is  necessarily  accompanied  by  exudation,  which  maintains  a 
constant  supply  of  fresh  decomposable  matter,  and  consequently  a continuous 
development  of  the  poison  takes  place.  The  symptoms  are  in  fact  as  a rule 
the  result  of  the  prolonged  administration  of  a moderate  dose  of  the  septic 
poison  rather  than  of  the  sudden  entranoe  of  a fatal  quantity  into  the  blood- 
stream. 

The  Post-mortem  Appearances  are  almost  identical  with  those  observed 
when  the  disease  is  produced  artificially  in  animals.  In  extremely  acute  cases 
the  signs  of  decomposition  set  in  early,  and  the  surface  in  a few  hours  after 
death  becomes  marked  by  lines  corresponding  to  the  superficial  veins.  Kmor 
mortis  is  often  feebly  marked.  O11  opening  the  body  the  blood  may  be  found 
imperfectly  coagulated  and  dark  in  colour,  but  this  is  by  no  means  common. 
A slight  excess  of  serum,  often  darkly  stained  Avith  the  colouring  matter  of  the 
blood,  may  be  found  both  in  the  pericardium  and  peritoneum.  The  heart  is 
flabby,  and  marked  in  many  cases  by  small  extravasations  of  blood  (petechia)) 
beneath  the  pericardium,  usually  most  abundant  at  the  back  of  the  heart. 
Similar  pctechiaa  may  be  found  also  beneath  the  pleura  and  peritoneum.  On 
opening  the  heart  the  endocardium  is  found  darkly  stained,  even  at  an  early 
peiiod  after  death.  1 he  lungs  always  sIioav  marked  hypostatic  congestion,  their 
posterior  part  being  dark  purple,  swollen  and  cedematous.  The  liver  and 
kidneys  are  swollen  and  often  full  of  blood,  and  the  spleen  is  swollen  and  soft, 
sometimes  almost  diffluent.  The  mucous  membrane  of  the  alimentary  canal 
is  often  congested,  but  Avith  nothing  approaching  to  the  intensity  met  Avith  in 
animals. 
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The  post-mortem  appearances  are  due,  first  to  the  changes  in  the  blood,  the 
most  marked  of  which  is  the  rapid  disintegration  of  the  red  corpuscles, 
causing  the  staining  of  vessels  and  tissues.  This  disintegration  takes  place  in 
extreme  cases  before  death.  The  corpuscles  arc  found  not  to  run  together  in 
rouleaux  but  to  form  irregular  clumps.  This  also  has  been  observed  during 
life,  and  the  blocking  of  the  vessels  by  these  masses  of  corpuscles  is  probably 
the  cause  of  the  capillary  haemorrhages  found  throughout  the  body.  Secondly, 
there  is  a marked  tendency  to  passive  congestion  of  the  viscera  consequent  on 
the  feeble  action  of  the  heart  before  death  ; and,  lastly,  there  is  cloudy  swelling 
of  the  epithelium  of  the  glandular  viscera. 

In  more  chronic  cases  of  septic  poisoning  similar  changes  arc  found,  but  less 
marked  in  proportion  to  the  chronicity  of  the  case. 

Diagnosis. — Septic  poisoning  can  be  confounded  only  with  some  malignant 
specific  fever,  but  the  distinct  connexion  of  the  symptoms  with  their  cause  is 
in  most  cases  so  evident  that  an  error  is  scarcely  likely  to  be  made.  In 
former  times  many  cases  of  septic  poisoning  after  operations  were  classed  as 
collapse,  or  exhaustion. 

Prognosis. — The  prognosis  depends  upon  the  severity  of  the  symptoms 
and  the  possibility  of  removing  the  cause.  If  the  accumulation  of  septic 
matter  can  be  cleared  away  and  its  re-accumulation  prevented,  cases  appar- 
ently hopeless  may  sometimes  recover. 

Treatment.— The  treatment  consists  in  removing  the  cause,  as  by  laying 
a joint  freely  open,  enlarging  the  aperture  in  au  imperfectly  opened  abscess, 
or  establishing  good  drainage  in  a cavity,  as  the  peritoneum  or  pleura,  or  in  a 
wound.  The  occurrence  of  septic  poisoning  can  generally  be  prevented  by 
antiseptic  treatment,  and  efficient  drainage.  The  patient’s  strength  must  be 
kept  up  by  stimulants  and  liquid  food. 

Septic  Infection. — An  acute  general  disease  accompanied  by  symptoms 
closely  resembling  those  just  described  as  resulting  from  septic  poisoning  is 
not  unfrequently  met  with  in  circumstances  which  preclude  the  possibility  of 
its  being  due  merely  to  the  absorption  of  a chemical  poison.  The  conditions 
which  would  lead  us  to  believe  that  a given  case  is  the  result  of  a true  infec- 
tive process  are,  first,  its  arising  from  a wound  of  such  size  as  to  render  it 
impossible  for  the  necessary  dose  of  septic  matter  to  be  formed  in  it ; secondly, 
evidence  of  infection  from  one  patient  to  another  ; and,  thirdly,  the  presence 
of  active  living  organisms  in  the  blood.  The  first  condition  is  met  with  in 
those  cases  of  septicaemia  that  follow  the  inoculation  of  the  poison  of  dead 
bodies,  by  a scratch  or  puncture  during  a post-mortem  examination.  In 
these  the  local  inflammation  may  be  very  slight,  the  patient  dying  rapidly 
from  blood-poisoning.  Similar  cases  are  sometimes  met  with  after  operations 
in  which  the  wound  is  too  small  to  furnish  a fatal  dose  of  the  chemical 
products  of  putrefaction.  The  second  condition,  infection  from  another 
patient,  is  seldom  observed  in  surgical  practice.  It  is,  however,  very  marked 
in  the  septicaemia  which  forms  one  of  the  varieties  of  puerperal  fever,  the 
fearful  infectiousness  of  which  is  but  too  well  known.  The  last  condition, 
the  presence  of  specific  organisms  in  the  blood,  has  been  observed  in  many 
cases  of  septicaemia,  but  our  knowledge  on  this  subject  is  at  present  very 
imperfect  when  compared  with  that  which  we  possess  with  regard  to  septic 
infection  in  animals.  It  must  be  remembered,  however,  that  until  recviii : } 
the  non-iufectivc  and  infective  forms  of  septicaemia  were  confounded  toga  1 , 
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i and  the  methods  of  observation  have  only  lately  been  brought  to  any  degree 
of  perfection. 

Those  cases  of  septic  infection  which  arise  as  a consequence  of  large  wounds, 
the  discharges  of  which  are  in  a state  of  decomposition,  are  necessarily 
, complicated  to  a greater  or  less  degree  by  septic  poisoning,  and  the  recognition 
of  the  infective  process  then  becomes  correspondingly  difficult. 

Although,  therefore,  at  present  we  are  unable  always  to  separate  septic 
poisoning  and  septic  infection  in  actual  practice,  it  is  to  be  hoped  that  further 
observation  will  enable  us  to  do  so,  for  the  importance  of  the  distinction  is 
very  great.  Septic  poisoning  is  not  infectious,  and  can  be  relieved  by 
removing  the  local  source  of  the  septic  poison  ; septic  infection,  on  the  other 
, hand,  is  supposed  to  be  intensely  contagious,  and  may  be  readily  communicated 
from  one  patient  to  another,  and  as  it  is  a general  or  blood-disease  no  relief 
can  be  expected  from  treatment  applied  to  the  local  source  of  infection. 

Symptoms  of  Septic  Infection. — The  disease  is  usually  ushered  in  by  a 
distinct  rigor,  often  severe,  and  sometimes  repeated  more  than  once.  The 
temperature  rapidly  rises,  reaching  104°  F.  or  105°  F.,  or  even  a higher  point, 
during  the  rigor.  The  subsequent  symptoms  closely  resemble  those  already 
described  as  occurring  during  septic  poisoning.  There  is  delirium,  ending  in 
insensibility,  and  even  in  profound  coma.  The  pulse  is  extremely  rapid  and 
quickly  becomes  feeble.  The  tongue  rapidly  becomes  dry  and  brown,  and  the 
lips  aud  teeth  are  covered  with  sordes.  Diarrhoea  or  vomiting  may  occur. 
The  skin  assumes  a yellowish  tint,  and  purpuric  spots  may  appear  on  the  skin. 
The  temperature  may  fall  and  become  subnormal  before  death,  or  may  remain 
high  to  the  end.  Dyspnoea  is  often  a marked  symptom  before  death. 

In  very  acute  cases  death  takes  place  on  the  second  or  third  day  after  the 
commencement  of  the  disease,  but  life  may  be  prolonged  even  for  a week. 

The  post-mortem  appearances  are  the  same  as  in  septic  poisoning  ; 
visceral  congestions,  subserous  petechias,  early  and  intense  post-mortem 
staining,  and  usually  a swollen  aud  softened  spleen.  In  some  cases  there  is 
pneumonic  consolidation  of  the  lung,  and  there  may  be  pleurisy  with  blood- 
staiued  effusion.  Microscopic  organisms  have  been  recognized  in  the  blood  in 
many  cases,  but  at  present  the  disease  has  not  been  shown  to  be  associated 
with  a definite  form,  as  in  the  corresponding  affections  produced  experimentally 
in  animals. 


Diagnosis.— In  the  present  state  of  our  knowledge  it  is  frequently  impos- 
sible to  distinguish  septic  infection  from  septic  poisoning  except  in  the"  definite 
absence  of  the  cause  of  the  latter  condition,  as  in  some  poisoned  wounds. 
Septic  infection  is  identical  in  its  symptoms  and  post-mortem  appearances  also 
with  the  malignant  forms  of  the  acute  specific  fevers  in  which  the  patient  dies 
before  the  characteristic  eruption  appears,  and  unless  the  source  of  infection 
is  evident  the  diagnosis  may  be  very  doubtful. 


rognosis.  Ihc  uncertainty  of  the  diagnosis  necessarily  interferes  with 
an  accurate  prognosis  ; but  when  the  evidence  is  strong  that  the  affection  is  a 
genuine  infective  process  the  case  is  almost  hopeless. 

Treatment.  I t the  case  is  complicated  by  a septic  wound  means  must  be 
a en  to  lemove  the  septic  matter  and  clean  out  the  cavity  with  some  strong 

on  K!C  solution’,  as  of  chloride  of  ziuc  OO  gr.  to  5 j),  or  carbolic  acid  (1  in 
10  patients,  strength  must  be  supported  by  fluid  nourishment,  and 
stimulants  and  quinine  may  be  given  in  large  doses. 


944 


SEPTICAEMIA  AND  PYAEMIA. 


PYJEMIA. 


Pyaemia  is  merely  a clinical  expression  for  a general  disease  originating  in 
a local  source  of  infection,  and  accompanied  by  the  formation  of  disseminated 
centres  of  inflammation  and  suppuration  throughout  the  body.  It  most 
commonly,  in  fact  almost  invariably,  arises  as  the  secondary  result  of  a 
primary  inflammation  which  has  reached  the  stage  of  suppuration,  and  the 
name  was  derived  from  the  theory  that  the  disease  was  due  to  the  entrance  of 
the  pus  into  the  blood  stream,  or  “ purulent  absorption.”  It  has  however 
been  clearly  proved  that  healthy  fresh  pus  may  be  injected  freely  into  the 
blood  stream  without  giving  rise  to  the  affection  known  as  pyaemia.  The 
disease  is  now  believed  to  be  due  to  the  entrance  into  the  blood-stream  of  a 
specific  poison  developed  in  unhealthy  or  decomposing  pus.  Although  in  the 
o-reat  majority  of  cases  in  which  pyaemia  comes  under  the  observation  of  the 
Surgeon  it  occurs  as  a complication  of  wounds  or  injuries  in  which  the 
discharges  are  in  a state  of  putrefaction,  this  is  not  invariably  the  case. 
Thus  in  the  disease  known  as  acute  necrosis  of  bone,  pyaemia  often  sets  in 
before  the  sub-periosteal  abscess  has  been  opened,  and  when  the  pus  is  per- 
fectly free  from  any  signs  of  decomposition.  The  primary  disease  in  this  case 
is  however  itself  an  infective  process,  and  not  a simple  inflammation.  Simple 
healthy  abscesses  never  give  rise  to  pyaemia  till  air  has  been  admitted  from 
without  at  the  time  they  are  opened  or  burst.  Pyaemia  is  frequently  met  with 
as  a consequence  of  other  specific  suppurative  inflammations  ; thus,  mc  &cc 
boils,  carbuncles,  diffuse  cellulitis,  and  phlegmonous  erysipelas  often  precede 

and  lead  to  its  occurrence.  . 

Pyaemia  was  formerly  a very  common  cause  of  death  after  surgical  opera- 
tions and  injuries,  especially  those  implicating,  the  veins,  bones,  or  joints. 
The  improved  hy°'ienic  condition  of  most  hospitals,  and  the  inti  oduct ion  of 
antiseptics  and  drainage  in  the  treatment  of  wounds  have  almost  banished  it 
from  surgical  practice.  In  properly  constructed  and  well  regulated  hospitals 
and  in  private  practice  it  is  rarely  met  with  except  as  a complication  of  cases 
in  which  efficient  antiseptic  treatment  is  impossible,  as  in  operations  on  the 
urinary  organs,  or  as  a sequence  of  some  specific  inflammation,  as  carbuncle, 
acute  necrosis,  or  scarlatinal  inflammation  of  the  fauces. 

In  some  rare  cases  the  symptoms  and  post-mortem  appearances  of  pyaemia 
are  met  with  without  any  primary  inflammation  being  found.  Ihese  cases 

have  been  described  as  idiopathic  or  spontaneous  pyaemia.  ... 

The  nature  of  the  poison  and  its  mode  of  entrance  into  the  system  mi 

discussed  with  the  pathology  of  the  disease.  _ 

Pyaemia  is  characterized  especially  by  two  series  of  phenomena  . 
peculiar  train  of  Constitutional  Symptoms  attended  by  a state  of  great  depres- 
Sion  of  the  powers  of  the  system;  2.  The  formation  of  AteMSS«,andfte 

occurrence  of  diffuse  inflammations  in  various  parts  of  the  bod}.  • 

Zbe  Mute,  subacute,  or  chronic.  Most  usually  it  is  subacute,  and  often 
chronic.  Whatever  form  it  may  assume,  the  symptoms  are  essentially  the 

of  the  disease  is  as  follows  = During  the  period 

f mmrentlv  ordinary  febrile  disturbance,  the  patient  is  seized  mt  > a 1 h ’ 
voi^evire  ami  prolonged.  The  rigor  presents  no  difference  from  to 
met  with  in  the  invosion  of  many  other  specific  febrile  affections  (p.  • 
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except  in  its  severity.  In  some  cases  of  pyaemia  the  rigor  is  not  repeated,  but 
more  frequently  it  recurs  at  irregular  intervals  of  from  twenty-four  to  forty- 
eight  hours  ; and,  as  the  disease  becomes  established,  even  twice  or  oftener  in 
the  day.  A single  rigor,  although  a very  alarming  symptom,  may  pass  off 
without  the  development  of  the  disease.  The  subsequent  sweating  is  very 
profuse,  the  bedclothes  being  soaked  with  the  perspiration.  These  rigors  are 
necessarily  very  exhausting  to  the  patient. 

The  temperature  in  pyaemia  iwesents  remarkable  and  cha  racteristic  fluctua- 
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tions.  It  is  uniformly  higher  than 
ral  level  in  exact  accordance  with 
accompanying  Diagrams  (Figs.  355, 

VOL.  I. 


normal,  but  rises  and  falls  in  its  gene- 
the  development  of  the  rigors.  The 
350),  for  which  I am  indebted  to  Dr. 
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Ringer,  who  took  them  from  patients  of  mine,  will  indicate  this  more  clearly 
than  any  description.  Wunderlich  observes  that  the  rise  of  temperature  in 
the  first  accession  of  pyaemic  fever  is  greater  in  a shorter  time  than  in  any 
other  disease,  and  that  the  fall  is  ecpially  rapid  with  the  rise,  and  sometimes 
more  so.  But  it  does  not,  as  a rule,  reach  the  normal  point,  and  usually 


r-j-i 


ascends  again  long  before  this  is  reached.  In  some  cases,  however  the  tem- 
perature falls  slightly  below  normal  during  the  profuse  sweating  Mowing, 
rigor,- as  shown  in  the  accompanying  tempeiature  charts.  *-  L 
temperature  precedes  the  occurrence  of  the  rigors  ; am  le  aPP11^  q 
rigor  may  be  predicted  by  noting  a commencing  rise  in  thc  ^ 'u  J 
There  are  sometimes  actually  two  rigors  during  one  continuous  use  of 

^Shouldthe  rigors  recur  with  some  degree  of  regularity  the  Pymrnia  may 
closely  resemble  an  attack  of  ague.  As  a rule,: however,  h 6 ^ 
so  characteristic  of  ague  is  wanting  m pyaemia.  Aftei  the  occu 

other  changes  begin  to  manifest  themselves.  _ , t tc  at  thc  time 

Any  open  wound  that  may  exist  is  usually  in  an  unhealthy  state 
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of  the  invasion  of  the  disease.  It  is  cither  foul,  or  sloughy,  or  inflamed,  and 
discharging  decomposing  pus,  which  perhaps  does  not  find  a ready  exit.  Even 
when  the  wound  appears  healthy  superficially,  it  is  probable  that  some  pus  is 
deeply  pent  up  within  it,  or  that  possibly,  if  the  bone  is  injured,  inflammation 
and  suppuration  are  taking  place  in  the  medulla.  Pytemia  never  arises  from  a 
healthy  superficial  granulating  sore.  When  pyaemia  has  set  in,  the  wound  usually 
becomes  dry  and  ceases  to  discharge  pus.  Even  if  the  superficial  parts  remain 
tolerably  healthy,  the  granulations  become  pale  and  healing  ceases.  In  very 
chronic  cases,  however,  healing  may  go  on  while  the  patient  is  still  suffering 
from  secondary  abscesses  in  different  parts  of  the  body.  The  skin  is  con- 
tinuously hot,  and  has  often  a burning  pungent  feel.  The  breath  has  that 
peculiar  sweetish,  saccharine,  or  fermentative  smell  that  is  commonly  noticed 
in  all  febrile  diseases  of  a low  type  ; this  odour  of  the  breath,  and  indeed  of 
the  body  generally,  often  occurs  early  in  the  disease,  and  must  then  be  taken 
almost  as  a diagnostic  and  certainly  as  a most  unfavourable  sign.  The  secre- 
tions are  arrested  ; the  pulse  is  quick  and  soft ; the  face  is  usually  pale, 
vith  a very  anxious  drawn  look,  but  sometimes  flushed,  and  the  eyes  bright  ; 
there  are  hebetude  and  dulness  of  mind,  with  slight  nocturnal  delirium,  but 
perfect  consciousness  on  being  spoken  to.  Rapid  wasting  of  the  body  sets 
in  about  this  period  ; patches  of  erratic  erythema  frequently  make  their 
appearance  on  the  surface  ; and  the  skin  assumes  a dull  sallow  and  earthy,  or 
a bright  yellow  icteric  tint,  which  may  extend  to  the  conjunctive.  The 
symptoms  now  indicate  an  extreme  depression  of  the  vital  powers  ; the  pulse 
becoming  small  and  fluttering,  the  tongue,  which  has  been  dry,  becoming 
brown,  sordes  being  deposited  about  the  teeth,  and  low  delirium  supervening^ 
Usually  from  the  sixth  to  the  tenth  day,  but  sometimes  earlier,  suppuration 
commences  in  different  tissues,  joints,  and  organs. 

The  Formation  of  numerous  centres  of  inflammation  and  suppura- 
tion, c secondary  or  metatastic  abscesses”  as  they  are  termed,  is  the  most 
marked  feature  of  pymmia.  The  pus  iu  these  abscesses  is  often  thin  and 
oily-lookmg  ; sometimes,  however,  it  is  thick  and  laudable.  In  the  oily- 
looking  pus  the  cells  are  extremely  granular,  and  sometimes  so  far  degenerated 
that  no  nucleus  can  be  recognized  even  after  the  addition  of  acetic  acid  ; the 
liquor  puns  contains  large  quantities  of  granular  debris.  In  some  cases  the 
pus  has  been  observed  to  form  a firm  coagulum,  and  occasionally  it  is  foetid. 

hese  purulent  collections  vary  greatly  in  size  and  in  situation.  They  are 
found  in  the  viscera,  in  the  intermuscular  and  subcutaneous  areolar  tissue  in 

™ CaYltieS’ni  thG  i°ints’and  occasionally  in  the  muscles,  or  at  the  ^eat 
o subcutaneous  injuries  received  at  the  same  time  as  the  wound  from  which 
the  infection  has  taken  place. 

' ’V Hffer  frT  ?r?nai7  Pm'nleilt  collections,  not  only  in  the 
S”  , T I1'7  °0,lt“in'  bllfc  “ore  particularly  in  the 

- , 01  Uicyfoi™,  a few  days  commonly  sufficing  for  them  to 

dion,  til1'’  ?!6;  Tth  «"*  widely  spread  character,  and  the 

consSeZ Tf  , r ej  °CC"r’  0ften  "'ith  fc"'  iF  “>•  local  signs, 

oustitute  the  distinguishing  features  of  these  collections 

ca^™1  abs°esscs  yarJ  in  size  from  a pin’s  head  to  a walnut ; in  many 

With  the‘n-  TI’CS0  coUc'Hoos  arc  molt 
lently  met  with  m the  lungs,  being  seated  at  the  posterior  part  and 
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the  surface  of  these  organs,  or  in  the  interlobular  fissures.  1 hey  form  often 
without  cough  or  pain,  ancl  the  area  of  consolidation  is  iaiel\  sufficiently 
extensive  to  be  recognized  by  percussion.  1 hey  are  usually  tapidl}  followed 
by  pleurisy  with  effusion,  which  conceals  any  physical  signs  of  the  mischief  in 
the  lung-tissue.  The  organ  that  is  most  frequently  affected  next  to  the 
lung  is  the  liver.  Here  also  the  abscesses  are  usually  small  and  numerous. 
They  can  occasionally  he  recognized  by  irregularity  of  the  sin-face  of  the  liver 
in  the  superficial  part  in  the  epigastrium  and  by  tenderness  on  pressure. 
Jaundice  often  forms  a marked  symptom.  In  some  cases,  especially  when  the 
disease  is  secondary  to  dysenteric  ulceration  of  the  intestine,  the  abscess  is 
single  and  of  considerable  size.  Secondary  abscesses  are  not  uncommon  in 
thef spleen,  where  they  can  only  occasionally  he  recognized  by  tenderness  and 
pain  in  the  splenic  region.  They  are  met  with,  with  some  frequency,  also 
in  the  kidney,  less  commonly  in  the  brain,  and,  in  rare  cases,  in  the  parotid 
gland,  the  prostate,  and  testes. 

Inflammations  of  the  serous  membranes  in  pyaemia  are  usually  secondary  to 
abscesses  of  the  viscera,  but  they  are  occasionally  met  with  independently. 
There  is  usually  abundant  effusion,  which  rapidly  becomes  purulent.  The 
pleura  is  most  commonly  affected,  the  peritoneum  least  frequently.  The 
symptoms  of  these  serous  inflammations  as  a rule  present  nothing  peculiar 
except  in  the  rapidity  with  which  effusion  takes  place. 

The  joints  are  frequently  affected,  especially  the  knees  and  shoulders.  They 
become  rapidly  filled  with  a thin  yellowish  purulent  liquid.  This  is  usually 
indicated  by  intense  pain,  often  cutaneous  or  superficial,  with  fluctuation  and 
swelling  in  the  joint.  Often,  however,  large  accumulations  of  pus  form 
suddenly  in  joints,  without  having  been  preceded  by  pam  or  any  other  sign 
of  mischief  in  these  cases  the  interior  of  the  joint,  though  filled  with  pus, 
remains  tolerably  healthy,  there  being  no  erosion  of  cartilage  or  destruction 
of  ligament,  hut  merely  some  inflammatory  injection  of  the  synovial 


When  the  pus  is  infiltrated  into  the  areolar  tissues  and  muscles  of  the  t 
limbs  and  trunk,  it  forms  diffuse  collections  of  a thin  serous  matter,  com- 
monly mixed  with  shreds  of  the  areolar  membrane  of  the  part,  having  no  ' 
boundary.  These  collections  are  met  with  in  the  axilla,  down  the  flank  and 
about  the  back,  in  the  iliac  fossa,  thigh  or  calf,  and  may  either  he  confined  to 
the  subcutaneous,  or  extend  to  the  deep  intermuscular,  areolar  planes  m these 
regions  ; or  they  may  form  even  in  the  muscular  substance  itself,  hew-, 
diffused  between  the  fasciculi,  which  are  softened  and  disintegrated . * 
commonly  the  presence  of  these  collections  is  indicated  by  patches  of  cutaneous 
redness,  and  by  a doughy,  ccdematous,  and  boggy  state  of  the  supcrja 
integuments.  Sometimes  superficial  patches  of  redness  with  some  adema 
appear  in  different  parts  of  the  body,  afterwards  subsiding  without! a* 
formation  of  pus,  giving  rise  to  one  form  of  the  condition  know  n as  c 

01  Amongst  the  rarer  complications  of  pyaemia  is  acute  ,SUP^^ 
ball  or  metastatic  panophthalmitis,  as  it  has  been  termed.  All  the  stiucturcs 
« affeeied/  Virchow  has  shown  that  it  is  due  “ 
infective  emboli  to  the  vessels  of  the  eye.  L.tten  and 
retinal  luemonbagc  in  many  eases  of  puCTporal  Iu  ^ d doubtfc|. 

appeared  to  be  the  result  of  embolism,  but  m others  this  scan 
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Plugs  of  micrococci  have  been  observed  in  the  retinal  vessels  after  death. 
These  conditions  are  met  with  only  in  very  grave  cases,  and  usually  indicate 
the  approach  of  death.  The  ophthalmoscope  may  therefore  sometimes 
furnish  valuable  evidence  both  of  the  nature  of  the  disease  and  its  probable 
termination. 

The  progress  of  the  disease  is  usually  from  bad  to  worse,  sometimes  rapidly, 
but  at  other  times  not  uninterruptedly  so,  there  being  remissions  and  apparent, 
though  not  real,  improvement.  The  patient  rapidly  wastes,  the  body  becoming- 
shrunken,  the  muscles  soft,  and  the  skin  gray  or  sallow,  loose  and  pendulous  ; 
great  debility  also  sets  in.  The  abdomen  becomes  tympanitic,  diarrhoea  or 
profuse  sweats  come  on  ; pneumonia  or  pleuritic  effusions  declare  themselves  ; 
delirium,  from  which  the  patient  is  easily  roused,  alternates  with  sopor  ; and 
at  last  he  sinks  from  exhaustion.  Death  takes  place  usually  about  the  tenth 
or  twelfth  day  ; though  it  may  occur  as  early  as  the  fourth,  or  the  patient 
linger  on  for  six  or  seven  weeks. 

Post-Mortem  Appearances. — The  body  is  usually  emaciated  and  rigor 
mortis  is  feebly  marked.  The  skin  is  generally  yellowish  in  tint,  sometimes 
intensely  jaundiced.  Purpuric  spots  are  occasionally  noticed  on  the  surface, 
especially  in  the  lower  extremities.  Decomposition  as  a rule  sets  in  early. 

Appearances  at  the  Seat  of  Infection. — Any  external  wound  is  usually 
gray,  sloughy,  or  dry,  and  the  parts  round  it  may  be  oedematous.  If  the 
wound  be  one  implicating  the  bones,  as  an  amputation,  or  an  excision  of  a 
joint,  it  very  frequently  presents  the  appearances  of  septic  or  gangrenous  osteo- 
myelitis. The  exposed  end  of  the  bone  is  bare,  and  the  periosteum  is  loosened. 
If  the  shaft  of  a long  bone  has  been  implicated  the  medullary  canal  contains 
gangrenous  fat  mixed  with  offensive  pus ; if  the  cancellous  tissue  has  been 
opened  up  the  spaces  are  filled  with  a similar  material.  (See  Osteo-myelitise, 
Vol.  II.)  In  the  bones  of  the  skull  the  diploe  may  be  found  infiltrated  with 
pus. 

The  Veins  leading  from  the  wound  are  in  some  cases  perfectly  healthy  ; 
far  more  commonly,  however,  they  are  found  to  present  marked  evidences  of 
disease.  While  exposing  the  vein  by  dissection  it  will  usually  be  noticed  that 
the  areolar  tissue  in  its  neighbourhood  is  infiltrated  with  inflammatory  products 
for  a considerable  distance  from  the  wound,  and  occasionally  the  vessel  may 
be  surrounded  here  and  there  by  pus.  When  the  vein  is  exposed,  it  is  seen  to 
be  distended,  in  parts  dark  purple,  and  in  parts  yellowish,  as  if  filled  with  pus. 
On  opening  the  vein  its  coats  arc  found  to  be  swollen  and  thickened,  and  its 
lumen  filled  with  a thrombus  in  various  stages  of  softening  and  disintegration. 
This  thrombus  may  extend  for  a great  distance,  as  from  the  leg  to  the  groin, 
its  extremity  sometimes  projecting  into  the  main  trunk,  into  which  the 
affected  vein  enters.  The  fragments  of  the  softened  thrombus  may  thus  be 
earned  on  into  the  circulation  as  emboli,  lodging  in  the  lungs  and  giving 
nse  to  secondary  abscesses.  In  some  cases  the  source  of  the  secondary 
mischief  may  be  recognized  by  the  state  of  the  veins.  Thus  in  cases  of  ostco- 
mjc  itis,  the  thrombosis  of  the  main  trunk  may  commence  at  the  point  at 
w 101  khe  veins  from  the  bone  enter  it.  In  a case  in  which  a patient  died  of 
pyaemia  after  an  amputation  of  the  thigh  in  University  College  Hospital,  the 
veins  leading  from  the  stump  were  perfectly  healthy,  while  those  leading  from 
u loul  bed-sore  were  full  of  disintegrated  clot. 

General  Post-Mortem  Appearances.— The  blood  may  be  dark  in 
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colour  and  imperfectly  coagulated,  as  in  septicaemia,  but  in  the  vast  majority 
of  cases  presents  no  naked-eye  abnormal  appearance. 

The  Veins  of  distant  parts  are  occasionally  found  to  contain  softening 
thrombi  similar  to  those  observed  at  the  seat  of  infection.  In  the  1 10  cases 
of  pyaemia  collected  by  the  Committee  of  the  Pathological  Society  this  condi- 
tion was  observed  in  six.  These  cases  arc  of  great  interest  as  indicating  that 
the  general  infection  of  the  blood  may,  in  some  cases  at  least,  be  an  important 
factor  in  causing  thrombosis  at  the  original  seat  of  infection. 

Secondary  Centres  of  Inflammation  occurred  in  the  following  order  of 
frequency  in  the  110  cases  reported  in  the  Transactions  of  the  Pathological 
Society  of  London,  1870.  The  table  is  divided  into  two  columns,  A and  B, 
A showing  the  frequency  with  which  the  secondary  inflammation  was  limited 
to  one  organ  or  tissue,  and  13,  the  number  of  cases  in  which  the  special  part 
was  affected  in  combination  with  others. 


Joints 

A. 

12 

n. 

8 

Total. 

20 

Subcutaneous  and  intermuscular  areolar  tissue  . 

. 4 

8 

12 

Muscles 

() 

1 

1 

Bruises  and  other  subcutaneous  injuries 

. 1 

1 

2 

Serous  membranes 

(i 

4 

10 

Lung 

. 33 

24 

57 

Liver 

1 

11 

12 

Spleen 

. 1 

10 

11 

G 

Kidneys  

0 

G 

Brain 

1 

5 

(> 

Heart,  substance  of 

1 

4 

5 

Endocardium 

0 

1 

i 

Parotid  gland 

0 

1 

i 

The  cases  of  inflammation  of  serous  membranes  do  not  include  those  in 
which  the  mischief  was  merely  secondary  to  abscesses  in  the  organs  they 
cover.  The  relative  frequency  of  the  affection  of  the  different  membranes 
was  as  follows  : pleurisy,  4 ; meningitis,  3 ; pericarditis,  2 ; peiitonitis,  1. 

The  Heart  is  frequently  the  seat  of  small  extravasations,  winch  may  l>e 
found  either  beneath  the  pericardial  or  endocardial  lining,  or  in  the  muscular 
substance  itself.  Sometimes,  though  not  very  often,  abscesses  are  found 
situated  either  in  the  wall  or  in  the  papillary  muscles  ; these  are  usually  small 
collections  of  puriform  matter,  rarely  much  larger  than  a pea,  and  often  sur- 
rounded by  a zone  of  congestion  or  haemorrhage.  The  muscular  substance  is 
flabby,  and  the  lining  membrane  of  both  the  heart  and  aorta  is  usually  moie 
or  less  deeply  stained  by  imbibition  of  the  colouring  matter  of  the  blood. 
Pericarditis  may  occur  independently  or  in  connection  with  metastatic  absc esses 
in  the  heart,  or  may  be  secondary  to  the  inflammation  of  the  pleura. 
sionally  diffuse  acute  inflammation  of  the  muscular  structure  of  the  hear  is 
found,  without  any  distinct  abscess  having  been  formed.  _ _ 

The  Lungs  are  much  congested,  especially  at  the  posterior  bases,  u heic  i 
tissue  is  friable  ; sometimes  this  congestion  passes  into  true  pneumonia.  ® 
most  important  condition  present  in  these  cases  is  the  existence  ot  me  a*  ■ 
2«Z,  which  may  vary  much  in  number  and  size.  These  are 

found  scattered  over  the  surface,  and  are  most  common  m fchc\^  ' , 

the  lower  lobes,  and  the  interlobular  fissure.  Them  pos.t.on  is ; md.e  ted  by 
induration  and  a slight  elevation,  to  be  felt  on  passing  the  hand 
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surface  of  the  lung-.  It  occasionally  happens  that  all  stages  of  development 
of  the  “secondary  abscesses”  may  be  observed  in  the  same  lung'.  .1  he  eailiest 
stage  is  merely  the  effect  of  embolism.  A small  terminal  artery  having  been 
obliterated  by  an  embolus,  the  wedge-shaped  portion  of  lung  it  supplies 
becomes  intensely  engorged  with  blood  by  regurgitation,  from  the  surrounding 
parts  ; the  walls  of  the  vessels  soften  and  haemorrhage  into  the  lung-tissue  and 
air-vesicles  takes  place.  The  portion  of  the  lung-tissue  then  presents  the 
ordinary  appearance  of  so-called  pulmonary  apoplexy  ; it  is  dark  red  on  section, 
like  damson-cheese,  airless,  and  solid,  but  breaking  down  readily  on  pressure. 
The  consolidated  portion  is  spoken  of  as  a “ haemorrhagic  infarct .”  If  this 
were  due  to  the  lodgment  of  an  unirritating  embolus,  the  extravasated  blood 
and  the  tissues  which  have  been  deprived  of  their  blood-supply,  would  be 
gradually  absorbed,  leaving  a depressed  cicatrix  in  the  lung  tissue.  In 
pyaemia,  however,  the  embolus  is  infective  and  intensely  irritating ; conse- 
quently the  vessel  in  which  it  is  lodged  sloughs,  and  the  mischief  extending 
to  the  surrounding  tissues,  the  whole  infarct  softens  and  breaks  down.  The 
products  of  this  process  soaking  away  into  the  surrounding  lung-tissue  cause 
inflammation,  with  exudation  into  the  air-vesicles  identical  in  its  pathological 
appearances  with  ordinary  croupous  pneumonia.  Occasionally  all  these 
conditions  may  be  recognized  in  one  infarct.  On  making  a section  through 
it  a gray  or  yellowish  fluid  may  be  seen  in  the  centre  ; it  is  not  pus, 
being  produced  by  gangrenous  softening  of  the  central  parts  of  the 
infarct.  Round  this  is  a zone  of  pulmonary  apoplexy,  then  follows  a paler 
solid  area,  having  the  ordinary  appearances  of  pneumonic  consolidation,  and 
round  this  again  a zone  of  hyperaemia,  in  which  the  vesicles  still  contain  air. 
As  the  area  of  softening  extends,  the  cavity  becomes  a true  abscess,  containing 
pus  mixed  with  the  debris  of  the  tissues  of  the  lung,  and  the  wedge-shaped 
form  is  then  lost.  The  size  of  these  abscesses  varies  greatly,  from  less  than 
that  of  a pea  to  two  or  three  inches  in  diameter.  The  pleurisy  which  accom- 
panies, and  in  most  cases  results  from,  the  formation  of  the  abscesses  is  often 
veiy  severe.  The  pleural  surface  is  thickly  covered  with  patches  of  inflamma- 
tory lymph,  whilst  quantities  of  deeply  coloured  turbid  fluid  are  usually 
collected  into  the  pleural  sac.  Sometimes,  though  rarely,  small  collections  of 
pus  are  found  scattered  through  the  substance  of  the  organ  without  affecting 
its  pleural  surface,  or  giving  rise  to  any  of  the  wedge-shaped  masses  above 
described. 

The  Liver  frequently  presents  no  abnormal  appearances,  even  in  severe 
cases,  where  the  lungs  have  suffered  most  markedly  ; in  others,  again,  it  is  the 
seat  of  many  abscesses,  which  often  attain  a very  large  size.  They  have  much 
the  same  character,  both  as  to  form  and  position,  as  those  in  the  lungs,  and 
are  usually  surrounded  by  a zone  of  haemorrhage  and  congestion.  When, 
however,  they  occur  without  any  deposits  in  the  lungs  preceding  them,  they 
may  appear  as  simple  collections  of  pus,  having  a more  or  less  branched  arrange- 
ment. This  form  of  pyannic  abscess  does  not  appear  to  be  the  result  of 
arterial  embolism.  In  cases  in  "which  the  general  blood-poisoning  is  more 
marked  than  the  local  effects,  the  liver  is  found  to  be  swollen,  its  structure 
is  soft  and  more  friable  than  usual,  and  its  colour  uniform  and  muddy. 

■ e epithelium  is  found  on  microscopic  examination  to  be  excessively 
granular. 

1 he  Spleen  is  usually  large,  soft,  very  friable,  and  often  of  an  almost  pulpy 
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consistence.  Infarcts  unconnected  with  the  pyseinic  state  are  frequently  met 
with  in  this  organ  ; metastatic  abscesses  are  not,  however,  very  common. 

The  Kidneys  are  almost  invariably  swollen  and  soft ; tire  epithelium 
cloudy,  excessively  granular,  and  often  choking  the  tubules  in  irregular 
masses.  They  are  very  frequently  congested,  and  sometimes  the  seat  of  abscesses 
presenting  the  same  varieties  as  those  found  in  other  parts. 

The  Intestines  rarely  suffer,  but  abscesses  may  be  found  iu  the  submucous 
or  subserous  areolar  tissue.  Local  peritonitis  not  unfrequently  follows  the 
formation  of  hepatic  abscesses,  and  may  become  very  severe.  Of  the  other 
organs  the  brain  is  most  commonly  affected. 

Diffuse  suppuration  is  occasionally  met  with  in  the  parotid  gland,  and  in 
rare  cases  abscesses  have  been  observed  in  the  prostate. 

One  or  more  Joints  are  frequently  found  to  be  swollen,  and  on  opening  them 
a large  quantity  of  pale  yellow  or  thick,  flaky,  and  pur i form  fluid  escapes. 
There  are  congestion  of  the  synovial  fringes,  and  softening  or  destruction  of 
the  cartilage. 

Microscopic  Appearances  of  Tissues  and  Organs  in  Pv^diia. — 
The  blood  in  almost  all  cases  contains  a considerable  excess  of  white  cor- 
puscles, with  a deficiency  of  red,  but  this  condition  is  by  no  means  peculiar  to 
or  characteristic  of  pyaemia.  The  red  corpuscles  are  usually  unchanged  ; but, 
occasionally,  they  have  been  observed  to  run  together  into  irregular  masses 
instead  of  forming  rouleaux. 

Microscopic  organisms  have  been  frequently  observed  in  the  blood,  and  these 
will  be  more  fully  referred  to  afterwards. 

The  yellowish  fluid  found  in  the  veins  as  the  result  of  softening  of  the 
thrombi  closely  resembles  pus  in  appearance,  but  on  microscopic  examination 
it  is  found  in  many  cases  to  be  composed  merely  of  granular  debris  containing 
no  true  pus  cells.  In  other  cases,  as  I have  frequently  observed,  cells  having 
the  ordinary  appearance  of  pus-cells  are  more  or  less  abundantly  present. 

The  so-called  “ secondary  deposits  ” may  in  an  early  stage  in  like  manner 
be  found  not  to  contain  pus,  being  composed  merely  of  gaugrenous  tissue.  In 


the  later  stages  pus  is  always  present. 

The  epithelium  of  the  liver  and  kidney  is  usually  granular  and  swollen. 

Microscopic  Organisms. — In  almost  all  cases  of  pyaemia,  micrococci  cau 
without  difficulty  be  recognized  in  various  situations. 

At  the  seat  of  infection  they  are  frequently  found  in  large  quantities  in  the 
discharges,  and  in  the  slough  that  so  frequently  covers  the  surface  of  the 
wound.  They  arc  always  present  in  the  fluid  resulting  from  the  softening  of 
the  thrombi  in  the  veins.  In  the  blood  they  arc  recognized  with  greater  diffi- 
culty, and  the  evidence  as  to  their  presence  has  been  very  conflicting. 
Throughout  all  other  parts  of  the  body  they  have  been  observed  in  the  pin  tilen 
fluids  in  the  secondarg  abscesses,  but  their  most  characteristic  appearance  is  as 
colonies  or  zooglical  masses  blocking  the  smaller  arterioles  or  cajnllaries.  u 
this  form  they  arc  readily  recognized  in  sections  prepared  in  the  ordinary 
way,  and  stained  with  logwood  or  methyl  violet.  They  form  rounded  granu  ar 
masses,  in  which  it  is  often  difficult  to  recognize  the  individual  organisms 
except  at  the  edge  of  the  mass.  The  vessel  is  slightly  distended  at  the  par 
at  which  they  are  lodging,  and  there  is  occasionally  seen  a coagulum  a o 
and  below  the  obstruction.  Sometimes  the  wall  of  the  vessel  appears  to  . ■ 
given  way,  and  the  organisms  are  found  outside  it.  Iu  most  specimens 
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L cbange  is  observed  in  the  tissues  around  the  vessel,  but  occasionally  inflam- 
matory exudation  has  taken  place,  and  the  group  ol  micrococci  seems  tofoim 
s the  centre  of  a commencing  abscess.  These  colonies  ol  micrococci  are  found 
in  the  lymphatic  glands  nearest  to  the  seat  of  infection,  in  the  liver,  heart, 
■ thyroid  body,  and  especially  frequently  in  the  tufts  of  vessels  in  the  Malpighian 
: bodies  of  the  kidney.  The  accompanying  drawings  (Figs.  357,  358)  copied  from. 

!J  the  Transactions  of  the  Pathological  Society,  of  London,  1871),  and  from  Koch’s 


Fig.  357. — A colony  of  micrococci  lying  amongat  the  muscular  fibres  of  the  heart. 

IB  " (From  Path.  Soc.  Trans.  1S79.) 

work  on  Infective  Processes  in  Wounds,  show  very  clearly  the  appearances 
presented  by  the  micrococci  in  pyaemia. 

General  Pathology. — On  contrasting  the  symptoms  and  the  post-mortem 
appearances  just  described  with  those  observed  in  the  diseases  experimentally 
produced  in  animals  (see  p.  935),  it  will  be  seen  that  they  closely  resemble, 
if  they  are  non  identical,  with  them.  In  those 
cases  in  which  a softening  thrombus  is  found  in 
a vein,  and  the  secondary  abscesses  in  the  lungs 
only,  the  conditions  are  identical  with  those 
obtained  by  injecting  putrid  matter  containing 
1 coarse  solid  particles  in  suspension  into  the 
: veins  of  an  animal.  In  other  cases  the  dis- 
i seminated  abscesses,  with  capillary  thrombosis 
d and  the  distribution  of  colonies  of  microscopic 
|!  organisms  throughout  the  system  closely  re- 
semble the  results  obtained  by  Koch  from  the 
injection  of  putrid  fluids  beneath  the  skin  of 
a rabbit.  In  the  hmnan  subject  the  con- 
ditions under  which  the  disease  arises  also 
■closely  resemble  those  obtained  experimentally 
in  animals. 

The  thrombosis  which  forms  so  frequent  a precursor  of  pysemia,  is  predis- 
posed to  by  all  those  conditions  which  favour  thrombosis  in  general  (sec 
Diseases  of  Veins),  but  it  is  usually  determined  in  one  of  two  ways.  In 
Many  cases  an  unhealthy  diffuse  inflammation  spreads  upwards  from  the 
wound  m the  areolar  tissue  surrounding  the  vein.  This  periphlebitis 
cai  s to  inflammation  ol  the  coats  of  the  vessel  followed  by  coagulation 
, 1 .f!6  ccmtamecI  1,lo0(b  T,1C  cl°t  becoming  impregnated  with  the  pro- 
|Uc  ,s  ^'ie  unhealthy  inflammation,  softens  and  becomes  disintegrated. 

o ter  cases,  the  thrombus  forms  in  the  vein  either  in  consequence 
I lts  m’inS  bceu  divided  and  ligatured,  or  from  death  of  the  tissues 
m whlcb  it  derives  its  blood,  as  in  necrosis  of  bone.  If  under  these 


Fig.  35S. — Colony  of  micrococci,  from  a 
lymphatic  gland.  (Path.  Soc.  Trans. 
1879). 
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circumstances  the  distal  end  of  the  thrombus  becomes  exposed  to  septic 
matter,  as  in  a foul  wound,  the  clot  decomposes  and  disintegrates.  The  presence 
of  the  decomposing  clot  causes  inflammation  of  the  vein,  and  an  extension  of 
the  thrombus  ; the  new  clot  in  its  turn  decomposes,  and  thus  the  process  - 
extends  up  the  vein  almost  indefinitely.  In  whichever  way  the  spreading 
thrombosis  takes  place,  it  may  continue  to  extend  till  it  reaches  a point  at 
which  the  affected  vessel  joins  another  large  trunk,  when  the  softened  frag- 
ments may  be  washed  on  into  the  circulation,  and  cause  the  effects  already 
described  wherever  they  lodge. 

In  some  rare  cases  the  cavity  of  a foul  abscess  may  open  directly  into  a large 
vein  by  ulceration  of  the  wall. 

In  those  cases  in  which  decomposing  discharges  are  pent  up  in  a deep 


Pi"'.  359.  —Micrococci,  plugging  a small  brandling  arteriole  in  the  muscular  fibre  of  the  heart. 

The  tissues  round  are  infiltrated  with  inflammatory  exudation,  (lvodi.) 

wound,  the  conditions  are  essentially  analogous  to  those  which  exist  when 
putrid  fluids  arc  injected  beneath  the  skin,  as  in  Ivoch’s  experiments. 

The  explanation  of  the  pathology  of  pyaemia  may  therefore  be  fairly  sought 
in  the  experimental  investigations  which  have  already  becn;described.  The  part 
played  by  the  microscopic  fungi  is  still  open  to  dispute,  but  the  opinion  is 
steadily  gaining  ground  that  they  take  some  essential  part  in  the  causation  of 
the  disease.  That  in  all  cases  a true  infective  process  is  developed  in  which  a 
specific  poison  enters  the  blood  and  multiplies  in  it  is  not  proved.  In  some 
cases,  in  which  the  secondary  abscesses  are  limited  to  the  lungs,  it  is  possible 
to  explain  all  the  phenomena  by  supposing  that  the  fragments  of  a putrid 
clot  enter  the  blood-stream,  and  lodging  in  the  lung,  cause  a number  o 
embolic  abscesses  which  may  prove  fatal  without  any  general  infection  of  the 

Varieties  of  Pyaemia. — In  the  preceding  pages  a description  has  been 
oiyen  of  the  general  symptoms  and  post-mortem  appearances  of  pyaunia.  © 
disease,  however,  does  not  always  run  the  same  course,  and  a few  dehm 
varieties  may  be  mentioned. 
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Acute  Pyaemia. — In  this  form  the  rigors  are  well  marked,  the  fcTer  is  high, 
secondary  abscesses  form  early,  and  almost  invariably  affect  the  viscera  ; death 
takes  place  usually  before  the  tenth  day.  Acute  pyaemia  is  found  after  death 
to  be  almost  constantly  associated  with  softening  thrombi  in  the  veins,  and 
embolic  abscesses.  It  is  most  common  after  operation  or  injuries  involving 
the  bones,  as  amputation  or  compound  fractures,  and  is  frequently  preceded  by 
septic  osteomyelitis.  It  is  invariably  fatal.  The  part  taken  by  embolism  in 
the  production  of  the  secondary  abscesses  is  often  so  evident  in  this  form  that 
it  lias  been  described  as  embolic pyccmia. 

Chronic  Pyaemia.- — In  this  form  of  the  disease  the  fever  is  less  intense ; 
there  may  be  but  a single  rigor,  hut  occasionally  it  may  be  repeated  frequently 
throughout  the  case.  The  secondary  inflammations  affect  chiefly  the  subcu- 
taneous cellular  tissue  and  the  joiuts,  and  occasionally  the  pleura,  the  viscera 
not  being  affected.  Sometimes  the  secondary  abscesses  appear  at  points  ex- 
posed to  pressure,  as  the  shoulders,  or  elbows,  or  the  back ; in  other  cases 
suppuration  takes  place  in  subcutaneous  injuries,  as  bruises  or  simple  fractures. 
The  patient  may  linger  on  for  weeks,  and  finally  die  from  exhaustion  ; or 
recovery  may  take  place,  leaving  him  in  shattered  health,  with  perhaps  one  or 
more  joints  firmly  ankylosed.  Chronic  pyaemia  is  most  frequently  met  with 
after  injuries  of  the  soft  parts,  especially  the  genito-urinary  organs,  and  it 
foinis  a not  uncommon  form  of  puerperal  fever.  It  has  been  known  to  follow 
gonorrhoea,  and  is  allied  to  some  forms  of  “gonorrhoeal  rheumatism.”  Should 
the  patient  die,  as  a ride  no  softening  thrombi  are  found  in  the  veins. 

Umbilical  Pyaemia  is  a name  which  has  sometimes  been  given  to  a form 
of  the  disease  occurring  in  infants  from  thrombosis  of  the  umbilical  vein,  with 
subsequent  softening  of  the  clot. 

Pyaemia  without  an  Open  Wound. — This  may  occur  as  the  result  of 
ulcerations  oi  the  alimentary  canal,  as  in  typhoid  fever  or  dysentery,  or  as  a 
consequence  of  some  infective  inflammation  of  a deep  part.  A general  febrile 
disease  with  rigors,  and  the  formation  of  metastatic  abscesses  has  been  observed 
also  as  a complication  of  gonorrhoea.  Perhaps  the  most  common  example 
ol  pyaemia  from  a subcutaneous  inflammation  is  the  form  that  so  frequently 
iollows  acute  necrosis  of  bones  in  children.  This  is  an  acute  infective  inflam- 
mation terminating  rapidly  in  the  formation  of  pus  beneath  the  periosteum, 
t is  very  frequently  complicated  by  thrombosis  of  the  veins  leading  from  the 
bone,  and  subsequent  softening  of  the  thrombi  and  embolism.  The  emboli  are 
impregnated  with  the  infective  products  of  the  local  inflammation,  and  wherever 
hey  lodge  they  give  rise  to  abscesses.  It  is  not  known  with  certainty  what  is 

wnnn  ia  e f tlC  m*e?1Ve  material  «feer  iii  pyaimia  from  an  open 

ho  va  T m both  cases  ifc  « disseminated  throughout 

the  sjstern  by  the  blood-stream,  and  consequently  the  anatomical  distribution 

fent  C°ndaiT  ° inflammation  will  be  the  same  even  if  the  virus  is 

Idmpathic  py^xa  is  a term  applied  to  those  rare  cases  in  which  the 

.L  1 ° ' m"j8  llle  aiKJ  the  Post-mortem  appearances  arc  those  of  pyaemia, 
and  yet  no  local  source  of  infection  can  be  found.  “ 

InveWn  f°rm?  °if  Pyseima  ancl  SePtlcseniia. — Although  these  diseases 
met  with  ^ i separately,  > must  not  be  supposed  that  they  are  always 

IWtmui^ho  n I f Pia  fstmcfc  fi'om  cach  ofcbcr-  111  m«st  cases  of 
pa  ion  suffers  at  the  same  time  more  or  less  severely  from  septic 
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poisoning ; the  early  blood-staining,  the  soft  and  swollen  spleen,  the  sub- 
scrons  petechias,  and  the  other  characteristic  signs  of  that  condition  form 
prominent  features  at  the  post-mortem  examination.  In  other  cases,  with  the 
exception  of  an  unhealthy  wound,  a softening  thrombus  in  the  vein,  and  some 
softening  infarcts  in  the  lungs,  the  post-mortem  appearances  may  be  those  of 
a healthy  body.  Between  these  extremes  every  variety  may  be  met  with.  It 
is  this  that  has  led  some  Surgeons  to  the  conclusion  that  septicaemia  and 
pyaemia  are  mere  modifications  of  a single  process. 

Prognosis. — The  prognosis  in  pyaemia  is  always  bad.  The  disease  is  dan- 
gerous to  life,  to  health,  and  to  limb.  When  active  acute  pyaemia  has  fairly 
set  in,  recovery  rarely,  if  ever,  takes  place,  the  patient  usually  dying  between 
the  fourth  and  the  twelfth  days.  One  or  two  rigors  may  occur,  and  yet  the  t 
patient  may  recover.  Each  repetition  of  the  attack  adds  to  the  gravity  of  the  ■ 
case.  In  fact,  the  danger  and  the  rapidity  of  the  fatal  termination  in  any 
given  case  will,  cceteris  paribus,  depend  on  the  frequency  of  the  rigors  and  their 
severity. 

When  the  pyasmic  attack  is  from  the  first  subacute  or  chronic,  it  may  be  < 
recovered  from,  usually  after  prolonged  illness,  the  formation  of  numerous  or 
large  abscesses,  and  great  and  continued  disturbance  of  the  general  health. 

In  these  less  active  and  acute  forms  of  pyaemia,  the  joints  are  liable  to 
special  implication,  more  particularly  the  knee  and  elbow.  Destructive  ■ 
suppuration  may  be  set  up  in  it,  and  loss  or  permanent  impairmeut  of  utility 
of  the  limb  will  be  the  inevitable  result. 

Diagnosis. — The  diagnosis  of  pyaemia  requires  to  be  made  : — 1,  from  ordi- 
nary Surgical  Fever,  the  Inflammatory  Fever  which  accompanies  wounds  and 
Injuries,  and  Typhoid  Fever  ; 2,  from  Ague  ; 3,  from  Rheumatism  ; 4,  from 
Septicaemia. 

1.  The  Diagnosis  from  ordinary  Surgical  Inflammatory  Fever  and 
Typhoid  Fever  is  usually  sufficiently  easy,  the  course  of  these  fevers  being 
unbroken  by  severe  rigors,  by  sudden  fluctuations  of  temperature,  or  by  sweats. 
These  symptoms,  which  are  characteristic  of  pyaemia,  do  not  occur  in  these 
other  forms  of  febrile  disturbance.  An  ordinary  fever  may  be  ushered  in  by  a 
rigor  ; but  this  is  seldom  so  intense  as  that  which  marks  pyaemia,  and  certainly 
does  not  recur  during  the  attack.  The  temperature  also  in  ordinary  fevers  is 
more  uniform.  It  is  not  marked  by  those  sudden  exacerbations,  followed  by 
equally  rapid  declines,  that  are  so  characteristic  of  pyaemia.  . 

2.  From  Ague  the  diagnosis  would  not  be  easy  in  the  earlier  stages,  it  the 
patient  had  been  exposed  to  malarial  influences,  and  was  at  the  same  time 
suffering  from  surgical  fever  resulting  from  a wound,  as  then  the  characters  ic 
feature  of  intermittent  fever,  the  prolonged  period  of  normal  tempera  lire 
between  the  rigors,  will  he  wanting.  Thus  in  a person  injured  whilst  living 
in  a malarial  country,  there  may  be  much  doubt  as  to  the  natuie  o a- 
attack;  but  in  large  towns,  the  general  absence  of  ague  and  the 
surgical  cause  of  the  pyaemia  will  render  the  diagnosis  more  easy,  n 
later  stages,  the  signs  of  articular  inflammation  and  suppuration,  the  secern  , 
visceral  and  areolar  abscesses,  will  all  tend  to  clear  up  the  diagnosis.  ^ » 
doubtful  case  a chart  should  be  made  of  the  temperature  when  t ic  „ «.g 
periodicity  of  the  attacks  in  ague  will  be  very  apparent  it  tin 


1 3.  From  Rheumatism  it  is  easy  to  make  the  diagnosis  of  pyamiia.  provided 
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the  recurrent  rigor  and  other  early  symptoms  have  been  well  and  strongly 
f marked.  But  if  these  have  been  somewhat  obscure,  and  if  the  secondary 
,j , articular  implication  be  early  developed,  then  it  may  certainly  be  difficult  to 
determine  the  exact  disease  with  which  the  patient  is  affected.  But,  inde- 
pendently of  the  recurrent  rigor,  the  great  prostration,  the  early  supervention 
of  atonic  symptoms,  the  development  of  the  visceral  abscesses,  of  areolar 
suppuration,  and  of  patches  of  erratic  erysipelas,  will  establish  the  true 
nature  of  the  disease.  Moreover,  the  temperature  of  rheumatic  fever  does 
not  show  the  extraordinary  variations  seen  in  pyaemia  and  the  sweating  in 
rheumatism  is  continuous,  and  not  merely  the  sequence  of  a rigor.  In 
: pyaemia  the  tongue  is  usually  dry,  and  perhaps  brown,  and  never  presents  the 
creamy  white  fur  characteristic  of  rheumatism.  The  smell  of  the  patient  is 
sweet  or  “saccharine  ” in  pyaemia,  while  in  rheumatism  it  is  sour;  in  either 
case,  quite  distinctive. 

4.  From  Septic  Poisoning  and  Septic  Infection  it  is  not  always  possible 
to  make  the  diagnosis.  In  fact,  as  before  stated,  pyaemia  is  in  the  majority 
of  cases  more  or  less  complicated  by  septic  poisoning.  In  septic  infection 
the  acute  symptoms,  the  single  rigor,  the  marked  signs  of  blood  change,  such 
as  the  icteric  tint,  the  dyspnoea,  and  the  early  insensibility  and  the  absence  of 
secondary  inflammations,  may  serve  to  distinguish  the  nature  of  the  case ; 
but  in  many  cases  the  diagnosis  is  almost  impossible  during  life. 

Treatment. — The  Preventive,  Treatment  is  Local  and  General. 

The  Local  Preventive  Treatment  consists  in  preventing  the  accumula- 
tion of  decomposing  discharges  in  the  cavities  of  wounds  or  abscesses.  This 
is  effected,  first,  by  properly  draining  the  cavity  in  such  a way  that  an 
accumulation  of  decomposable  matter  is  impossible ; and  secondly,  by  employing 
antiseptic  agents  in  the  dressing  in  such  a way  as  to  prevent  even  the  slightest' 
trace  of  putrefactive  change  in  the  discharges.  It  is  evident  that  in  many 
operations  about  the  throat,  rectum,  and  genito-urinary  organs  these  principles 
cannot  be  fully  carried  out.  In  certain  specific  inflammations,  as  in  infective 
endocarditis,  or  acute  necrosis  of  bone,  the  inflammatory  products  possess' 
> infective  properties  independently  of  any  contamination  from  the  external 
air  ; and  if  they  enter  the  blood-stream  they  may  give  rise  to  embolism  of  distant 
parts  with  softening  of  the  infarcts  and  suppuration  around  them.  Pyrnmia 
cannot,  therefore,  be  entirely  banished  from  surgical  practice,  but  it  can  be 
limited  to  a few  exceptional  cases.  The  experience  of  all  surgeons  who  have 
adopted  the  antiseptic  treatment  of  wounds,  has  shown  beyond  a doubt  that 
in  all  such  cases  as  amputations,  excisions  of  joints,  recent  compound  frac- 
tures, removal  of  tumours,  and  the  like,  pyaemia  is  preventable,  that  it  can  and 
should  be  entirely  excluded,  even  from  hospital  practice. 

The  General  Means  for  the  Prevention  of  Pyaemia  consist  in  a 
scrupulous  attention  to  those  hygienic  measures  which  have  been  described 
m the  earlier  chapters  of  this  work  ; and  above  all  to  a careful  avoidance  of 
over-crowding.  Overcrowding  is,  however,  a relative  term ; if,  as  must  often 
happen  m military  practice,  efficient  antiseptic  treatment  is  impossible,  pyamiia 
is  certain  to  break  out  though  but  a small  number  of  patients  are  accumu- 
lated in  a limited  area  ; on  the  other  hand,  if  decomposition  of  the  discharges 
can  be  prevented,  a larger  number  may  be  treated  in  the  same  space  without 
hanger.  No  wise  Surgeon  would,  however,  on  this  account  neglect  the  well- 
known  laws  as  to  cubic  space,  free  ventilation,  and  general  cleanliness,  relyiuo- 
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solely  on  antiseptics  to  prevent  contamination  of  the  air.  It  has  already  been 
pointed  out  in  the  early  chapters  of  this  work,  that  although  putrid  dis- 
charges are  the  most  dangerous  and  most  powerful  source  of  contamination  of 
the  atmosphere  of  a surgical  ward,  the  products  of  respiration,  and  the 
accumulation  of  excreta,  will  alone  so  vitiate  the  air  as  to  impair  the  health 
and  lower  the  vitality  of  those  that  breathe  it ; and  thus  delay  the  healing  of 
wounds  and  favour  the  development  of  infective  diseases. 

A Curative  Treatment  of  pyfemia  can  scarcely  he  said  to  exist.  It  doubt- 
less happens  that  patients  occasionally  recover  from  this  disease,  even  after 
the  formation  of  diffuse  abscesses  ; but  such  a result  must  be  looked  upon  as 
a happy  exception  to  its  commonly  fatal  termination,  rather  than  as  the  result 
of  any  special  mode  of  treatment.  The  only  treatment  that  holds  out  any 
hope  of  success,  appears  to  me  to  be  the  stimulating  and  tonic  one,  consisting 
of  alcoholic  stimulants,  tonics,  and  liquid  nourishment ; in  fact,  that  treatment 
which  is  usually  adopted  in  low  fevers  and  unhealthy  inflammations.  I have 
certainly  seen  service  done  in  some  cases,  and  indeed  recovery  follow  the 
administration  of  large  doses  of  quinine  ; five  grains  being  given  every  third 
or  fourth  hour,  with  the  best  effect.  Among  many  others,  I may  mention 
a very  serious  case  of  pyaemia  following  amputation  of  the  arm,  and  accom- 
panied not  only  by  all  the  symptoms  of  that  disease  in  a very  marked  degree 
but  by  pleuritic  effusion,  swelling  and  tenderness  over  one  hip,  and  secondary 
haemorrhage  from  the  stump,  which  recovered  under  the  tonic  and  stimulating 
plan  of  treatment.  The  quinine  appears  to  check  the  rigors  and  to  reduce 
the  temperature.  In  some  cases  I have  administered  the  chlorate  of  potash 
largely  (5  ij.  to  5 iv.  in  the  day),  in  addition  to  the  quinine  and  wine,  with 
apparent  benefit.  If  the  depression  be  very  great,  carbonate  of  ammonia  in 
five  or  even  ten  grain  doses  may  be  given ; such  fluid  nourishment  as  the 
patient  will  take,  a liberal  allowance  of  alcohol,  wine,  or  porter,  being  also 
administered.  In  addition  to  this  medicinal  treatment,  hygienic  measures 
must  be  put  in  force.  The  patient  should  throughout  be  placed  in  an  airy 
and  well-ventilated  apartment,  and  all  hygienic  rules  carefully  attended  to. 

As  abscesses  form,  they  must  be  freely  opened.  This  should  be  done  with 
antiseptic  precautions,  as  the  pus  in  the  secondary  abscesses  is  not  in  a shite 
of  putrefaction,  and  the  patient’s  condition  will  be  greatly  aggravated  if  it  he 
allowed  to  decompose.  In  cases  arising  as  the  consequence  of  septic  osteo- 
myelitis following  amputations  or  compound  fractures,  removal  of  the  limb  at 
the  next  joint  above  the  affected  bone  has  been  recommended  and  successfully 
practised  by  Sir  J.  Fayrcr,  even  after  one  or  more  well  marked  rigors. 

If  convalescence  take  place,  the  patient  will  slowly  recover.  The  rigors  and 
sweats  will  gradually  become  less  frequent  ; the  appetite  will  improve  : the 
countenance  will  lose  its  anxious  expression,  and  the  skin  its  unhealthy  hue. 
But  strength  returns  slowly.  The  disease  may  assume  a relapsing  character. 
•Great  caution,  therefore,  is  necessary  before  a patient  can  be  pronounced  safe. 
Even  after  recovery  he  will  continue  pale  and  wasted ; energy  is  lost ; nutrition 
is  impaired  ; and  at  a more  remote  period  some  low  form  of  disease,  as  phthisis 
or  albuminuria,  may  prove  fatal.  These  evils  arc  best  prevented  by  a course 
of  sulphureous  mineral  water,  followed  by  a long  sea-voyage. 
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The  frequency  with  which  Tumours  fall  under  the  observation  of  the  Surgeon, 
the  great  variety  in  their  characters,  and  their  important  relations,  local  as  well 
as  constitutional,  render  their  consideration  one  of  great  moment.  According 
to  Hunter,  a tumour  is  “ a circumscribed  substance  produced  by  disease,  aud 
different  in  its  nature  and  consistence  from  the  surrounding  parts.”  This 
definition,  though  not  perhaps  accurately  correct  in  some  forms  of  tumour, 
I which  do  not  differ  in  their  nature  from  neighbouring  parts,  is  yet  clinically 
convenient.  By  a tumour  may  also  be  meant  a more  or  less  circumscribed 
mass,  growing  in  some  tissue  or  organ  of  the  body,  and  dependent  on  a morbid 
excess  of,  or  deviation  from,  the  nutrition  of  the  part.  Comil  and  Ranvier 
define  a tumour  as  a “ mass  composed  of  a tissue  of  new  formation  (a  neoplasm) 
having  a tendency  to  persist  or  to  increase.”  Liicke  defines  it  as  an  “ increase 
: in  size  from  the  growth  of  new  tissue,  by  which  no  physiological  end  is 
4 gained.”  These  growths  may  therefore  be  considered  under  the  two  heads  of 
i local  hypertrophies,  or  outgrowths  of  the  normal  structure  of  the  part ; and 
! of  new  formations,  presenting  structural  characters  which  differ  more  or  less 
widely  from  those  of  the  parts  around.  The  tumour  thus  formed  increases  in 
size  by  an  inherent  force  of  its  own,  irrespectively  of  the  growth  of  the  rest  of 
the  system,  but  still  obeys  the  same  laws  of  growth  which  govern  the  body 
generally.  In  order  to  constitute  a tumour,  it  is  necessary  that  the  normal 
form  of  the  part  be  widely  departed  from  ; a mere  increase  in  its  size,  so  long 
as  it  preserves  its  usual  shape,  being  scarcely  considered  in  this  light.  Thus 
if  the  tibia  be  uniformly  enlarged  to  double  its  natural  size,  the  enlargement 
is  a hypertrophy  ; but  if  a comparatively  small  rounded  mass  of  bone  project 
directly  forwards  from  its  tuberosity,  it  is  said  to  be  a tumour  and  not  a mere 
hypertrophy. 

_ Classification  of  Tumours. — A classification  of  tumours  maybe  founded 
either  upon  their  anatomical  structure,  or  upon  their  vital  and  clinical 
I characters  ; and  although  these  two  systems  will  in  most  cases,  lead  to  a 
similar  grouping  of  individual  growths,  yet  our  knowledge  is  at  present  too 
• imperfect  to  enable  ns  to  point  out  in  every  case  the  connection  between 
chnical  history  and  histological  structure.  Surgeons  have  long  divided 
tumours  into  two.  great  classes— the  Non-malignant  and  the  Malignant. 
Ihis  division,  however,  though  practically  convenient,  is  not  scientifically 
met.  Although  some  tumours,  as  the  cancers,  are  always  and  essentially 


A The  most. exhaustive  treatise  on  this  subject  is  Virchow’s  great  work  “ Die 
the  PflH.obgy  of  Tumours),  whilst  in  his  “ Cellular  Pathology  ” wi  l he  fnuml  a 


' Kranklmften  Geschwulstc  " 
1 an  exposition  of  his  views  of 

mmmmmmssrnm. 

f"r  his  kindness  in  having  undertaken  tlYcIlhistminn  of  n,ud7  nlfUcl1  oWi^fttion  to  my  friend,  Mr.  Godlee, 
winch  arc  alike  admirable  for  their  fidelity  and  their  artistic  merit?**  " U*  “ "’S  °f  llr;nvm=s  from  »<‘ture, 
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malignant,  and  others  as  uniformly  benign,  as  lipomata  and  some  cysts,  yet 
many  others  that  are  usually  innocent  may,  under  certain  conditions,  take  on 
a truly  malignant  action  : this  has  led  to  the  establishment  of  an  intermediate 
group  that  may  lie  termed  the  Semi-Malignant. 

The  Non-Malignant,  Innocent,  or  Benign  Tumours  are  strictly  local 
in  their  development,  and  arc  rarely  connected  with  any  constitutional  or 
hereditary  peculiarity.  They  resemble  more  or  less  completely  the  normal 
textures  of  the  part  in  which  they  grow,  and  hence  are  very  commonly,  though 
not  perhaps  with  strict  propriety,  termed  homologous.  They  usually,  though 
not  invariably,  grow  slowly,  are  more  or  less  distinctly  circumscribed,  being 
often  enclosed  in  a cyst  or  loose  capsule  of  connective  tissue,  and  have  no 
tendency  to  involve  neighbouring  structures  in  their  own  growth  ; any  [change 
that  they  induce  in  contiguous  parts  consists  simply  in  displacement  or 
atrophy  by  their  size  and  pressure.  They  are  usually  single,  but  not  unfre- 
quently  multiple,  developing  either  simultaneously  or  successively  ; but  if  in 
the  latter  mode,  without  any  connection  with  preceding  growths.  If  re- 
moved by  operation,  they  do  not  return  ; but  if  left  to  the  ordinary  processes 
of  nature,  they  slowly  attain  a great  size,  remain  stationary,  and,  at  last, 
atrophy,  decay,  or  necrose. 

The  essentially  Malignant  Tumours  differ  widely  from  those  just  de- 
scribed. They  cannot  be  considered  as  simply  local  diseases  ; if  local  in  the 
first  instance,  they  have  a tendency  rapidly  to  affect  the  constitution,  and  to 
reproduce  themselves  in  distant  parts  of  the  body.  They  are  usually  charac- 
terized by  extreme  vegetative  luxuriance,  but  by  a somewhat  low  vitality, 
being  prone  to  early  decay  ; the  peripheral  parts  being  usually  iu  a state  of 
active  growth,  while  the  central  are  undergoing  fatty  degeneration,  ulceration, 
or  gangrene.  They  represent  an  extreme  departure  from  the  ordinary  nutii- 
tion  of  the  part ; and,  when  once  formed  in  an  organ  or  tissue,  they  develop 
by  an  inherent  force  of  their  own,  irrespectively  of  neighbouring  parts,  pro- 
ducing masses  which  differ  in  structure  and  appearance  from  anything  ob- 
served in  the  normal  condition  of  the  tissues  in  which  they  grow  ; and  hence 
they  are  called  heterologous.  This  term,  however,  cannot  be  considered 
strictly  accurate  ; inasmuch  as  the  microscopic  elements  of  which  the  masses 
are  composed  have  their  several  analogues  in  the  normal  structures  of  the 
body.  But  though  the  individual  constituents  of  the  tumour  may  be  normal, 
their  aggregation  and  mode  of  arrangement  arc  totally  abnoimal,  and  differ 
from  everything  met  with  in  a healthy  state  of  the  tissues.  The  niass, 
which  may  either  be  infiltrated  in  the  tissues,  or  localized,  increases  quickly 
in  size.  As  it  increases  in  size,  it  tends  to  implicate  the  neighbouring  struc- 
tures in  its  own  growth,  and  to  affect  distant  parts  through  the  medium  0 
the  lymphatics  or  the  blood.  If  removed  by  operation  it  has  a great  tendency 
to  return  in  its  original  site  or  elsewhere,  though  it  does  not  necessarily  do  so. 
If  left  to  run  its  course,  a malignant  tumour  will  inevitably  soften,  necrose, 
and  ulcerate,  often  with  much  pain,  profuse  haemorrhage,  and  the  induction 
of  a peculiar  state  of  cachexy,  which  speedily  terminates  in  death 

The  following  may  be  looked  upon  as  the  principal  characteristics  oj 


malignant  growth.  e .nr__i 

1.  The  tumour,  whether  arising  spontaneously  or  as  the  result  of  e.  < 
violence,  whether  occurring  iu  an  individual  in  whom  there  lias  C*1S  ‘ 
hereditary  tendency  to  similar  or  to  allied  disease,  or  in  one  who  1 
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genitors  have  never  evinced  any  tendency  to  similar  affections,  is  invariably 
at  first  small,  and  is  usually  defined,  with  a distinct  outline. 

2.  There  is  a constant  tendency  to  extension  of  the  disease  by  local  infil- 
tration and  absorption  of  neighbouring  structures  ; not  only  by  their  mere 
absorption  by  the  pressure  of  an  increasing  growth,  but  by  their  actual 
incorporation  into  its  substance  followed  by  their  destruction,  and  the 
development  of  the  morbid  mass  in  their  place. 

3.  This  process  continues  uninterruptedly ; in  many  cases  slowly,  as  in 
scirrhus  of  the  breast ; in  others,  in  special  forms  of  disease  and  in  certain 
situations,  as  in  encephaloid  of  the  testis,  very  rapidly. 

4.  The  rapidity  of  the  growth  of  the  tumour,  and  of  the  absorption  and  in- 
filtration of  the  neighbouring  structures,  is  usually  in  the  measure  of  and  in 
proportion  to  the  malignancy  of  the  affection. 

5.  There  is  no  limit  to  the  size  of  the  growth  ; but  when  it  reaches  a certain 
point  of  development,  its  central  parts  undergo  fatty  degeneration,  and  in 
some  cases  a sort  of  cicatricial  contraction.  When  it  reaches  the  surface,  it 
speedily  sloughs  or  ulcerates  towards  its  centre,  giving  rise  to  profuse  discharge 
usually  offensive  in  character,  and  not  unfrequently  to  abundant  haemorrhage. 
Even  during  this  stage,  its  circumference  continues  to  grow  and  to  invade  the 
surrounding  parts.  Thus  a progressive  destruction  of  the  surrounding  tissues 
takes  place.  This  tendency  to  destroy  the  part  in  which  the  original  growth 

; is  developed  is  spoken  of  as  the  local  malignancy  of  the  tumour. 

6.  At  a certain  period — early  in  some  cases,  and  not  until  many  months 
have  elapsed  iu  others— secondary  growths  make  their  appearance  in  different 

n parts  of  the  body.  These  are  due  to  the  cells  of  the  tumour  finding  their 

■ way  either  into  the  lymphatics  or  the  blood-vessels,  and  lodging  in  distant 
; parts.  In  some  malignant  tumours,  as  in  the  true  cancers,  the  lymphatic 
i glands  which  receive  the  lymph-stream  from  the  tumour  are  always  affected 
■;  first ; in  others,  as  in  most  sarcomas,  the  lymphatic  glands  escape,  the  earliest 
v.  secondary  growths  appearing  in  the  lungs  or  liver.  In  the  true  cancers  the 

internal  organs  are  affected  after  the  glands.  The  secondary  growths  are  of 
n essentially  the  same  structure  as  the  primary  tumour,  though  differing  occa- 
sionally in  minor  details.  They  serve  as  new  foci  for  the  dissemination  of  the 
-i  disease,  and  usually  assume  a more  active  character  than  the  primary  affection 
to  which  they  owe  their  origin.  This  general  affection  of  the  system  is  spoken 
! of  as  the  general  malignancy  of  the  tumour.  Some  forms  of  tumour  show  yery 
1 great  local  and  but  slight  general  malignancy,  others  great  general  malignancy 
but  slight  local.  The  cancers  usually  show  intense  general  and  local 
; malignancy. 

7.  After  the  development  of  the  secondary  growths  the  patient  exhibits 
evidences  of  serious  modifications  in  nutrition  and  sanguification.  The  body 
wastes,  the  skin  becomes  sallow,  the  digestive  powers  become  impaired,  and 

■ anaemia  supervenes. 

4.  They  cause  death  iu  one  of  the  following  ways  : — from  the  exhausting 
effects  of  the  discharges,  and  haemorrhages  from  the  local  and  primary 
^ c 18ease  , from  special  visceral  disturbances  induced  by  the  secondary  growths; 
or  from  malnutrition  and  consequent  cachexy. 

Eiom  the  .above  it  will  be  seen  that  although  the  cancers  form  by  far  the 
greater  proportion  of  malignant  tumours,  malignant  and  “ cancerous  ” arc  not 
symmymous  terms.  Every  malignant  tumour  is  not  a cancer,  though  every 

3 Q 


962 


TUMOURS. 


cancer  is  a malignant  growth.  Some  tumours  occasionally  present  the  clinical 
characters  of  malignancy,  though  structurally  they  are  intimately  related  to 
others  which  arc  usually  looked  upon  as  essentially  non -malignant ; and  we 
are  thus  obliged  to  consider,  that  these  terms  are  merely  relative,  and  that  these 
two  great  classes  pass  into  one  another  by  insensible  gradations.  It  will  be 
subsequently  seen  that  the  sarcomas  and  some  cartilaginous  tumours  stand  in 
this  intermediate  position  between  the  more  typical  examples  ot  these  two  great 
groups.  Those  apparently  benign  tumours  which  have  a tendency  to  recur  after 
removal,  and  thus  to  run  as  it  were  a locally  malignant  course,  are  usually  very 
rapid  in  their  growth  and  development.  Indeed,  great  rapidity  of  glow  th  may  n 
usually  be  looked  upon  as  evidence  either  of  malignancy,  or  of  liability  to 
speedy  recurrence  after  extirpation.  In  some  cases,  after  repeated  lemovals, 
the  tendency  to  recurrence  appears  to  wear  out,  and  the  patient  eventually 
overcomes  the  disease.  But  in  other  instances  this  fortunate  lcsult  does  not  (I 
occur.  Where  tumours  of  any  kind  recur  after  removal,  it  will  often  be  found  1 
that  the  secondary  differs  in  some  respects  from  the  primary  giowti. 
Thus  it  maybe  found  to  be  softer,  more  vascular,  and  more  diffused.  In 
microscopical  structure,  it  may  be  found  to  present  evidences  of  gicnteL  ac.ivityj  f 
of  growth,  and  to  depart  more  widely  from  the  normal  type.  _ 

Pao-et  makes  the  important  observation  that  tumours,  apparently  similar  in 
structure,  may  run  very  different  courses  in  different  individuals,  in  some  1 
being  in  every  way  innocent,  and  in  others  malignant.  Thus  a tumour,  com- 
posed purely  of  spindle-shaped  cells,  may  in  one  case  show  no  tendency  to  < 
recur  after  removal,  or  to  affect  distant  parts  ; whilst  in  another  it  may  not 
only  infiltrate  surrounding  tissues,  but  give  rise  to  secondary  grow  ths  in 
internal  organs.  Paget  makes  also  the  very  interesting  practical  remar  V 
which  agrees  entirely  with  the  result  of  my  own  observation,  that  the  childre 
of  cancerous  parents  may  be  the  subjects  of  tumours  not  carcinomatous^  1 
structure,  but  closely  resembling  such  growths  m the  rapidity  oftheirpiogie^ 
their  liability  to  ulcerate  and  to  bleed,  and  their  great  disposition  to  return 

The  term  Semi-malignant  may  be  employed  to  include  those  Worths 
which  occupy  the  doubtful  position  indicated  above  . it  must,  10"e  ’ 

distinctly  understood  that  this  term  cannot  be  employee  111  am  v ei\ 

Innocent  and  malignant  tumours  are  occasional!)  met  with  in  ^ 
person,  four  or  five  different  kinds  of  growth  even  occurring  in  ^ 

I have  seen  in  one  patient  a scirrhous  breast,  enchondromatous 

leg,  and  an  atheromatous  cyst  011  the  back,  with  scrofulous  g am  s . 

New  formations  of  different  types  may  be  found  even  in  ic 

thus,  cncephaloid  cancer  and  spindle-celled  sarcoma  hav  c j 

to  the  testis.  This,  hosvevev,  must  not  be  taken 

possibility  of  the  conversion  of  one  into  the  other,  but  1.  • is 

a departure  in  different  directions  from  the  normal  mode  of 
indeed  no  proof  that  a non-mahgnant  can  be  conveited  11  ‘ ^ take  on 
into  a malignant  tumour  of  a different  type  : a 111  sarcoma  at  last 

rapid  growth  and  assume  the  characters  of  a mahe  ‘ be’ changed 

destroying  the  patient,  but  there  is  no  evidence  that  it  c ^ ^ ^ of  a 
into  a cancer.  A malignant  tumour  may,  toroejc  , < 1 ^ & scirrhous 
noil-malignant  growth  that  has  been  removec  . 
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nodule  grow  in  tie  cicatrix  left  after  tic  removal  of  a cystic  sarcoma  of  tic 


breast. 

Besides  tiese  various  forms  of  tumours,  others  are  met  with,  of  a constitu- 
tional and  specific  character,  such  as  those  that  occur  in  connection  with 
scrofula  and  syphilis  ; hut  tiese  are  usually  looked  upon  in  this  country  rather 
as  modifications  of  chronic  inflammation  than  as  tumours. 

A classification  founded  upon  an  anatomical  basis  not  only  enables 
the  observer  to  comprehend  the  precise  relation  which  any  particular  growth 
under  observation  hears  to  others  that  resemble  it ; but  it  leads  him  to  trace 
the  origin  of  the  new  formation  from  the  pre-existing  structures  of  the  part  in 
which  it  occurs,  thus  forming  the  first  step  towards  a knowledge  of  the 
etiology  of  the  disease.  Tumours  are  said  to  be  heterologous  or  homologous, 
according  as  they  present  a greater  or  less  deviation  from  the  normal  condition 
of  the  tissues  from  which  they  spring.  These  terms  are  essentially  relative  ; 
and  it  is  only  to  instances  at  the  extreme  ends  of  the  series  that  either  term 
can  be  definitely  applied.  At  the  same  time  it  must  be  borne  in  mind,  that 
Virchow’s  law  holds  good  even  for  the  most  heterologous  growths  ; this  law 
states,  that  “ the  same  types  of  anatomical  structures  exist  in  new  formations 
as  are  found  hi  the  body  generally,”  and  he  thereby  denies  the  possibility  of 
the  occurrence  of  a true  heteroplasia,  and  the  existence  of  specific  elements  iu 
new  formations,  differing  from  any  normal  cells  in  the  body.  The  more 
heterologous  the  growth,  that  is,  the  greater  the  departure  from  the  normal 
structure  of  the  part  in  which  it  occurs,  the  more  malignant,  as  a rule,  will  be 
its  action  upon  the  system  generally  ; whilst  the  reverse,  with  some  exceptions 
is  true  of  homologous  formations. 

In  classifying  tumours  according  to  their  anatomical  structure,  they  are 
divided  primarily  into  four  chief  groups.  First,  those  composed  of  one  of  the 
1011ns  of  connectu e tissue;  secondly,  those  composed  of  tissue  resemblin°'  oue 
of  the  higher  tissues  of  the  body,-  thirdly,  those  composed  of  embryonic  tissue, 
either  pure  or  developing  into  connective  tissue  ; and,  fourthly,  those  in  which 
epithelium  foims  the  essential  part  of  the  growth.  Cystic  tumours  are  classed 

bv  tbpmsplvfis  fnvmino'  a fifrf-li  n-mim 
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fclic  formation  of  new  tissue  as  a consequence  of  inflammation,  they  aie  not 
supposed  to  take  any  share  in  the  growth  of  tumours  of  the  connective  tissue 

type.  . . 

The  following  arc  the  chief  forms  of  connective  tissue  : areolar  tissue, 

adipose  tissue,  white  fibrous  tissue,  yellow  elastic  tissue,  bone,  and  cartilage. 
Mucous  tissue  must  also  be  included  under  the  same  type.  It  is  met  with  in 
the  Whartonian  jelly  of  the  umbilical  cord  and  in  the  adult  only  as  the 
vitreous  humour  of  the  eye. 

The  simplest  form  of  embryonic  tissue  is  composed  of  small  round  cells 
about  the  size  of  white  blood-corpuscles,  connected  with  each  other  by  a small 
quantity  of  homogeneous  intercellular  substance.  The  cell  consists  merely  of 
a small  mass  of  protoplasm  with  a nucleus  in  the  centre,  which  is  usually 
somewhat  difficult  to  distinguish.  The  vessels  in  such  tissue  are  abundant, 
and  extremely  thin-walled,  like  those  of  granulations.  The  modifications 
in  this  tissue  observable  in  tumours  are  seen  both  m the  cells  and  in  the 
intercellular  substance.  The  cells  may  be  of  great  size,  almost  resembling 
epithelial  cells  ; they  may  be  spindle-shaped,  oval,  or  stellate.  The  inter- 
cellular substance  may  be  small  in  quantity  and  amorphous,  or  it  may  be 
increased  in  amount  without  apparent  change  m its  nature.  The  most 
common  modification  is  a development  of  fibrous  tissue  between  the  cells.  It 
must  be  remembered,  however,  that,  in  tumours  classified  under  the  type  of 
embryonic  tissue,  with  very  rare  exceptions,  a recognizable  intercellular  sub- 
stance, either  homogeneous  or  fibrous,  extends  between  the  mdiv  ldual  cells, 

and  this  serves  as  an  important  point  of  distinction  between  some  modifications 

of  embryonic  tissue  and  epithelium. 

Epithelium  is  composed  of  cells  united  together  by  a homogeneous  material 
or  cement,  which  is  not  sufficient  in  quantity  to  be  recognizable  under  ordinary 
circumstances.  No  vessels  ever  penetrate  amongst  the  cells,  nor  do  the  fibr®  > 
of  the  surrounding  or  subjacent  connective  tissue  extend  between  the  individual 
elements.  Consequently  if,  on  washing  a microscopic  section  so  as  to  remove 
the  cells,  a reticulate  fibrous  stroma  is  seen  forming  spaces  in _ which . smgte 
cells  have  lain,  the  tissue  is  not  epithelial.  It  will  be  seen  hereafter  that  some 
forms  of  tumour,  composed  of  one  of  the  modifications  of  embryonic  tissue 
may  so  closely  resemble  epithelial  growths  that  it  is  only  by  carefully  otom^  - 
a washed  specimen  that  the  distinction  can  be  made.  Ep.thehum-cel 
ranch  in  shape  and  size,  and  their  outline  is  sharply  defined  They  ^ 
usually  one  nucleus,  sometimes  two,  with  one  or  more  highly refine tag , nuclooh. 
The  nucleus  is  frequently  eccentric.  The  form  of  epithehum  met  inft  .mj 
primary  tumour  is  always  similar  to  that  normal  to  ic  pa  . . nar 

tumour  is  growing  ; thus  in  the  skin  it  is  squamous,  in  denies  ' . , ,j  J 

and  in  glands  it  is  spheroidal,  in  secondary  tumours,  the  type  of  e] ’ 
corresponds  to  that  of  the  primary  growth.  1 riniary  ° “ 

epithelium  never  originate  except  m connection  mth  pai  ts  ^ rd- 

rells  are  normally  present.  This  fact  has  led  to  another  classification,  a 
i, ! to  the  o io,'u  of  the  part  in  which  the  tumour  grows,  from  one  or  other 
2 threc°  layers  into  whlh  the  blastoderm  divides  in  the  W sUgc ofdw* 

^ii^ni^IL^  U kiuf  fie  cpi,.,^! 
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lining  of  ducts  opening  into  it,  and  the  special  epithelium  of  the  glands  them- 
selves. The  rest  of  the  body  arises  from  the  middle  layer  or  mesoblast.  It 
is  supposed  that,  after  this  early  differentiation  of  the  embryonic  cells,  the 
tissues  which  belong  to  one  layer  can  never  be  developed  from  the  cells  of 
i another.  Thus  tumours,  such  as  cancers,  in  which  epithelium  forms  the  active 
i and  essential  element,  can  never  develop  primarily  in  those  parts  which  arise 
from  the  mesoblast.  Tumours  have,  therefore,  been  classified  as  epiblastic, 

: mesoblastic,  and  hypoblastic,  but  the  distinction  is  of  little  practical  import- 
i ance. 

The  following  classification  may  be  adopted  as  possessing  clinical  convenience, 
and,  at  the  same  time,  presenting,  as  far  as  possible,  an  anatomical  uniformity. 

I.  Cystic  Tumours  generally. 

II.  Tumours  composed  of  one  of  the  modifications  of  fully  developed  Con- 
nective Tissue. 

a.  Fat — Lipoma. 

h.  Fibrous  Tissue — Fibroma. 

c.  Cartilage — Chondroma,  Enchondroma. 

cl.  Bone — Osteoma,  Exostosis. 

c.  Mucous  Tissue  of  Umbilical  Cord  or  Vitreous  Humour — Myxoma. 

III.  Tumours  which  resemble  in  structure  more  or  less  perfectly  one  of  the 
more  Complex  Tissues  of  the  body. 

a.  Muscle — Myoma. 

b.  Nerve — True  Neuroma. 

c.  Blood-vessels — Angioma,  Namis. 

d.  Lymphatic  Vessels — Lymphangioma,  Lymphatic  Nrevus. 

c.  Lymphatic  Glands — Lymphadenoma. 

/.  Papillae  of  Skin  or  Mucous  Membrane — Papilloma. 

1 7 . Secreting  Glands — Adenoma. 

IV.  Tumours  composed  of  Tissue  which  is  either  purely  Embryonic,  or  is 
showing  some  signs  of  a tendency  to  develop  into  adult  tissue  of  the  Connec- 
tive type. 

Sarcomata.— These  are  subdivided  chiefly  according  to  the  shape  and 
size  of  the  cells  of  which  they  are  composed  ; thus,  round-celled,  oval- 
celled,  spindle-celled,  giant-celled  sarcoma,  &c. 

V.  Tumours  composed  of  Cells  ol  an  Epithelial  Type,  arranged  in  spaces 
in  a stroma  consisting  of  more  or  less  perfectly  developed  fibrous  tissue. 

Carcinomata  or  true  Cancers. — Scirrhus,  Enccphaloid,  and  Epi- 
thelioma. 

tEtiologv  of  Tumours.  In  the  great  majority  of  cases  we  have  not  the 
remotest  idea  of  the  causes  which  have  led  to  the  growth  of  the  tumour. 
Hereditary  tendency  has  a marked  influence  in  the  growth  of  many  forms’ 
more  especially  of  malignant  growths.  The  cancers  are  certainly  inherited  in 
a laige  piopoition  of  cases  ; in  simple  tumours  hereditary  tendency  is  less 
mai  Led,  but  is  occasionally  to  be  traced.  Local  irritation  or  mechanical 
Hu,y  _'s  undoubtedly  the  determining  cause  of  the  growth  of  the  tumour  in 
a cei  tain  pi  opoi  tion  of  cases.  1 he  effects  of  this  cause  also  arc  most  marked 
in  malignant  growths.  The  proportion,  however,  in  which  such  a cause  can 
be  traced  is  very  small,  varying,  according  to  different  authors,  from  14  to  7 
pci  cent.  Gohnheim  has  suggested  the  hypothesis  that  some  tumours  may 
arise  from  the  minute  portions  of  embryonic  tissue  which  have  persisted  in  an 
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undeveloped  state  amongst  the  mature  tissues  ; but  there  is  little  definite 
evidence  to  support  the  theory. 


CYSTIC  TUMOURS. 


A Cyst  is  defined  as  a cavity  of  new  formation,  or  resulting  from  the  ab- 
normal distension  of  a natural  space,  surrounded  by  a more  or  less  distinct 
wall,  and  filled  with  fluid  or  semi-solid  matter.  The  wall  of  a cyst  is  lined  by 
epithelium  or  endothelium,  or  has  no  definite  lining,  according  to  its  origin. 
The  accurate  classification  of  cysts  is  difficult,  because  conditions  which  are 
pathologically  similar  are  clinically  spoken  of  as  cysts  in  some  parts  of  tin- 
body  and  not  in  others.  The  method  usually  adopted  is  that  in  which  they 
are  divided  according  to  their  mode  of  origin,  as  follows  : 

1.  Cysts  arising  from  the  distension  of  pre-existing  spaces. 

2.  Cysts  of  new  formation. 

3.  Congenital  cysts. 

4.  Parasitic  cysts. 

1.  Cysts  arising  from  the  distension  of  pre-existing  spaces.— 
These  are  subdivided  into  : {cl')  Exudation-cysts  ; and  (&.)  Ketention-cysts. 

{a.)  Exudation-Cysts  arise  from  chronic  exudation  into  cavities  which 
are  not  provided  with  excretory  ducts,  as,  for  instance,  the  bursie,  which  often 
attain  a considerable  size  in  these  circumstances.  Strictly  speaking,  chronic 
synovitis,  with  “ dropsy  of  the  joint,”  hydrocele  of  the  tunica  vaginalis,  and 
spina  bifida,  should  be  included  in  this  class, _ but  clinically  these  affections  are 
never  spoken  of  as  cysts.  A form  of  exudation-cyst  is  sometimes  met  with  in 
connection  with  serous  and  synovial  membranes,  which  arises  from  a hernial 
projection  of  the  membrane  with  subsequent  constriction  and  obliteration  of 
the  neck  of  the  protrusion,  so  that  a separate  cyst  is  formed.  Some  of  the 
evsts  met  with  in  the  popliteal  space,  and  of  those  formed  in  connexion  with 
the  sheaths  of  tendons,  or  ganglia , are  supposed  to  be  formed  in  this  way. 
Similar  cysts  are  occasionally  met  with  in  one  of  the  situations  of  abdomma 
hernia,  which  are  evidently  formed  by  the  constriction  and  obliteration  o the 
neck  of  the  sac  of  the  peritoneum,  with  subsequent  exudation  into  the  closed 


cavity. 

In  cysts  formed  in  connection  with  synovial  membranes  or  bursae,  opaque, 
white,  or  yellowish  bodies,  resembling  melon-seeds  in  size  and  form,  are  not 
unfrequently  met  with.  Sometimes  these  are  attached  to  the  cyst-wall . hj  a 
narrow  pedicle,  but  more  often  they  arc  free.  They  arc  supposed  to  arise  m 
three  ways  : first,  as  an  outgrowth  from  the  cyst-wall ; secondly,  by  changes 
taking  place  in  extravasated  blood  ; and  lastly,  from  a fibrinous  exudation 
from  the  wall  of  the  cyst.  The  presence  of  blood-crystals,  winch  has  been 
recognized  in  some  cases,  proves  that  they  occasionally  arise  m the  second 
way?  The  symptoms  and  treatment  of  these  affections  arc  described  m 

diseases  of  bursae  (see  Vol.  II.).  , . , , 

One  form  of  cystic  disease  of  the  ovary  may  be  placed  under  this  head,  . » 
arises  from  dilatation  of  the  Graafian  follicles.  The  cysts  are  usually  nume- 
rous but  do  not  individually  reach  any  very  great  size.  The)  couta’  . 
serous  fluid,  and  ova  have  been  recognized  within  them,  thus  pro\  ing 


origin. 

{hi) — Retention  Cysts 


arise  from  an  obstruction  to  the  escape  of  some 


atheromatous  cysts. 
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natural  secretion,  in  consequence  of  which  the  acini,  or  tubules,  of  the  gland 
L become  expanded,  or  the  duct  becomes  dilated  to  such  an  extent  as  to  form  a 
distinct  cyst.  The  process  by  which  the  cyst  is  formed  is  not.  one  of  simple 
dilatation  ; it  is  accompanied  by  a new  growth  of  fibroid  tissue,  resulting 
from  the  irritation  caused  by  the  tension  of  the  retained  secretion,  so  that  in 
almost  all  cases  the  wall  of  the  fully  developed  cyst  is  many  times  thicker  than 
the  structure  from  which  it  originated.  If  the  cyst  springs  from  a duct,  the 
walls  of  which  contain  involuntary  muscular  fibre,  this  will  be  found  to  have 
disappeared,  the  new  tissue  being  purely  fibrous.  The  cyst-wall  is  lined  with 
epithelium  of  the  same  character  as  that  naturally  lining  the  cavity  from  which 
it  has  originated.  The  contents  may  still  resemble  the  natural  secretion,  but 
more  commonly  they  arc  altered  by  degeneration  and  inspissation,  or  by  exuda- 
tion from  the  wall  of  the  cyst. 

Eetention  cysts  may  be  divided  into  three  groups  : (a).  Atheromatous 
cysts  ; (£).  Mucous  cysts  ; and  (7).  Cysts  from  the  dilation  of  large  ducts. 
The  two  first  groups  are  also  spoken  of  as  “ follicular  cysts.” 

(a).  The  Atheromatous  Cysts  are  those  arising  in  connection  with  the 
hair  or  sebaceous  follicles  ef  the  skin.  The  minor  forms  of  obstruction  to  the 
ducts  of  the  sebaceous  follicles  give  rise  to  the  condition  known  as  comedo  and 
molluscum,  which  are  not  generally  classed  with  cysts. 

Atheromatous  Cysts  are  usually  situated  upon  the  scalp,  face,  neck,  or 
back  ; sometimes,  however,  they  occur  elsewhere — thus  I have  removed  a very 


Fig.  2G0. — Contents  of  Atheromatous  Cyst  (454  dinm.). 
a.  Epithelial  cells  undergoing  various  degrees  of  fatty 
degeneration. 

h.  Tlie  same  with  calcareous  degeneration. 

<••  Crystals  of  eholesterine. 
d.  Oleaginous  and  fatty  particles. 


Fig.  301. — Wall  of  Atheromatous  Cyst(lSS  dinm.). 
an.  Epithelial  lining,  the  superficial  cells 
swollen  and  fatty, 
d.  A flake  of  fatty  cells  peeling  oft. 
lib.  Fibrous  capsule, 
c.  Surrounding  connective  tissue. 


large  one  from  the  fore  part  of  a girl’s  arm,  and  others  from  the  labia  and  groin. 
The  size  of  these  tumours  varies  from  that  of  a pin’s  head  to  an  orange  ; the 
smallest  occur  on  the  eyelids,  the  largest  on  the  shoulders  and  scalp!  They 
lave  been  met  with  also  on  the  palmar  aspect  of  the  fingers,  a situation  in 
winch  hairs  and  sebaceous  follicles  are  usually  absent.  Their  origin  then  is 
Unceitain,  as  it  is  doubtful  if  they  can  arise  from  sweat  glands.  Athero- 
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matous  cysts  are  often  very  numerous,  especially  about  the  head,  where  as  many 
as  thirty  or  forty  may  be  met  with  at  the  same  time.  Most  frequently  they 
form  in  women  about  the  middle  period  of  life  : they  are  smooth,  round,  or 
oval,  movable  under  the  integument,  cither  semi -fluctuating  or  elastic,  though 
sometimes  solid  to  the  touch.  In  some  parts  where  the  sebaceous  follicles  are 
laro-e,  as  on  the  back,  a small  black  point  can  often  be  detected  on  the  surface 
of  the  tumour,  through  which  an  aperture  may  be  found  leading  into  its 
interior,  and  allowing  the  expulsion  of  its  contents.  A sebaceous  tumour 
consists  of  a cyst-wall  and  contents.  The  cyst-wall  is  composed  of  dense 
white  fibrous  tissue,  having  elongated  connective-tissue-corpuscles  scattered 
through  it.  It  is  connected  to  the  surrounding  parts  by  loose  areolar  tissue, 
containing  yellow  elastic  fibres  in  some  abundance.  The  thickness  of  the  wall 
varies  greatly.  When  the  cyst  is  situated  ou  the  hairy  scalp  it  will  always  be 
found  to  be  tough  and  thick,  while  in  all  other  situations  it  is  much  thinner. 
Immediately  in  contact  with  the  inner  surface  of  the  cyst-wall,  a layer  of 
actively  growing  epithelial  cells  is  found  closely  resembling  the  deeper  layers  of 
the  epidermis  ; further  from  the  wall  these  assume  a distinctly  squamous  form; 
then  they  become  filled  with  fat  granules,  and  finally  break  down  into  a fatty 
granular  mass  (Fig.  3(11).  The  atheromatous  mass  forming  the  contents  of 
the  cyst  is  composed  of  this  fatty  debris.  If  examined  when  freshly  removed 
from  a tumour,  it  will  be  found  to  be  soft,  creamy,  pultaceous,  01  sometimes 
cheesy-looking,  of  a yellowish  white  colour.  Sometimes  in  old  cysts  it  becomes 
dry  and  laminated,  looking  not  unlike  Parmesan  cheese.  In  some  cysts  of  old 
standing  and  large  size,  the  contents  may  be  semi-fluid,  the  moie  liquid  parts 


being  a brown,  green,  or  blackish  tint.  These  various  contents  are  essen- 


tially composed  of  sebaceous  matter,  mixed  in  various  proportions  with  epithelial 
scales,  fat-granules,  and  cholesterine  (Fig.  360).  Sometimes  the  cyst-wall  is 
found  to  send  fibrous  septa  towards  the  centre  of  the  cyst,  apparently  represent- 
ino-  the  remains  of  the  tissue  between  the  acini  of  the  follicle  ; but  true  papillae 
or  hair-follicles  are  never  found  in  cysts  due  to  obstruction  of  the  excretory 
ducts  of  a sebaceous  follicle.  Occasionally  a part  of  the  cyst-wall  may  undergo 
calcification,  and  calcareous  particles  may  be  found  among  its  contents  (mg- 
360  b ) Malherbe  has  described  a true  ossification  of  the  cyst-wall  with 
calcification  of  the  epithelium  cells.  This  is  rare,  and  the  tumours  have  been 
described  as  osteomata  of  the  skin  before  their  true  nature  was  understood. 
Some  forms  of  cysts  of  new  formation  closely  resemble  those  just  described  in 
their  contents  and  naked-eye  appearances,  but  differ  from  them  in  the  struc- 
ture of  their  walls,  which  is  that  of  true  skin.  These  will  be  referred  to  again 

under  “ dermoid  cysts.”  . . . . 

Progress. — The  growth  of  these  tumours  is  often  very  slow  ; but  not  un- 
frequently,  after  remaining  stationary  for  years,  they  increase  rathei  iapu  }• 
The  tumour  itself,  though  painless,  may  give  rise  to  uneasy  sensations,  J 
compressing  nerves  in  its  vicinity  ; it  usually  continues  to  grow  slow  ly, ,m 
the  patient,  being  annoyed  by  its  presence,  has  it  removed  by 
left  untouched,  it  occasionally,  though  rarely,  happens  that  the  ybaceom 
matter,  exuding  through  an  aperture  on  its  surface,  forms  a kind  o bL< 
crust  which  by  a process  of  sub-deposition  becomes  conical  . am  . ? 

oradually  pushed  up  from  below,  at  the  same  time  that  it  assumes  by  expos 
fdmkbrmni  colour,  forms  an  excrescence  that  looks  like  a horn,  and  is 
usually  considered  to  be  of  that  character.  These  “horns  have  ieen 
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with  on  the  head,  on  the  buttock,  and  in  other  situations.  The  accompany- 
ing drawing  (Fig.  862)  is  taken  from  a child  four  years  old,  brought  to  me  to 
have  its  horn  removed ; a woman  also  once  applied  to  me  with  one  about 
an  inch  and  a half  long,  growing  from  the  upper  lip. 

In  other  cases,  these  tumours  inflame  and  suppurate ; the  skin  covering 
them  becomes  adherent  and  reddened,  ulceration  takes  place,  and,  if  the  cyst 
be  small  and  dense,  it  may  be  thrown  off  by  suppuration  in  the  surrounding 
tissues.  If  it  be  larger,  ulceration  of  the  integuments  covering  it  takes  place, 
and  the  sebaceous  matter  is  exposed  ; this  may  then  putrefy,  become  horribly 


Fig.  302.—  Horn  on  Xose  of  a child. 


Fig.  303. — Ulcerated  Encysted  Tumour  of  Scalp. 


offensive,  and  break  away  in  unhealthy  suppuration.  In  other  cases,  peculiar 
changes  take  place  in  the  cyst-wall : large  granulations  are  thrown  out  in  it,  and 
the  cyst-wall  appears  to  vascularize,  becoming  irregular  and  nodulated,  rising 
up  in  tuberous  growths  with  everted  edges,  exuding  a fetid,  foul  discharge, 
becoming  adherent  to  subjacent  parts,  and  assuming  a malignant  appearance, 
forming  at  last  a sore  as  large  as  a saucer  (Fig.  363),  and  then  resembling 
epithelioma. 

Cysts  that  have  undergone  this  change  show  great  local  malignancy,  rapidly 
infiltrating  and  destroying  the  surrounding  parts,  but  as  a rule  the  lymphatic 
■ glands  are  not  implicated.  I have  seen  a case  in  which  the  skin  was  destroyed 
from  a little  below  the  vertex,  to  the  root  of  the  neck,  and  from  car  to  ear 
transversely.  The  surface  was  covered  with  fungating  granulations,  but 
there  was  no  implication  of  the  glands.  Liicke  states  that  in  such  cases 
a genuine  transformation  of  the  atheromatous  cyst  into  an  epithelioma  has 
taken  place,  the  epithelium  penetrating  the  cyst  wall  and  growing  in  the 
tissues  beyond.  It  most  commonly  occurs  after  middle  life. 

Ihar/nosis.  Hie  only  diseases  with  which  these  tumours  can  be  confounded 
arc  abscesses  and  fatty  growths.  From  an  abscess  an  encysted  sebaceous 
tumour  may  be  distinguished  by  its  history,  slow  growth,  situation,  elasticity, 
anc  mobility,  and  the  existence  of  the  dilated  orifice  of  the  sebaceous  duct, 

J nough  which  some  of  the  contents  can  be  squeezed,  the  microscopical  exami- 
nation of  which  will  serve  to  confirm  the  diagnosis.  From  fait//  tumours  these 
bjowths  may  be  diagnosed  by  their  firmer  and  more  regular  feel : and  in  case 
0 ou  it,  by  the  evacuation  and  examination  of  their  contents.  Sometimes 
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the  cysts  may  bo  lobulatccl  so  as  closely  to  resemble  a fatty  tumour  (Fig.  :;G4). 
But  even  in  these  cases  they  may  be  distinguished  by  the  Surgeon  pressing  on 
the  edge  of  the  tumour  ; if  cystic  it  will  remain  fixed,  and  the  finger  can  be 
pressed  through  it  ; if  a lipoma  it  will  roll  away.  When  this  cyst  has  become 
epitheliomatous,  its  origin  can  be  ascertained  oidy  from  the  history. 

The  Treatment  of  a tumour  of  this  kind  consists  simply  in  its  removal,  after 
which  it  is  never  reproduced,  unless  a small  portion  of  the  cyst-wall  have  been 
left  behind.  So  long  as  these  tumours  are  small,  and  do  not  give  rise  to 
deformity  or  inconvenience,  they  may  be  left  without  surgical  interference. 
But  when  large,  and  more  particularly  when  they  have  become  inflamed,  they 
should  be  removed.  The  method  of  operation  will  vary  according  to  their 
situation  and  the  thickness  of  their  walls.  When  situated  on  the  scalp,  where 


Fig.  304.— Large  Atheromatous  Cyst  from  the  Back,  simulating  Fatty  Tumour.  (Half  the  natural  size.)  | 


the  cyst  is  dense  and  tough,  the  tumour  may  very  readily  be  removed  by  transfix- 
ing it  and  the  skin  covering  it  with  a scalpel,  scpieezing  out  the  atheroma,  and 
then  seizing  the  cyst-wall  with  forceps  and  pulling  it  out.  In  this  little  opera- 
tion there  are  two  points  that  require  attention  : first,  the  base  of  the  cyst  should 
never  be  transfixed ; and,  secondly,  no  attempt  at  dissection  should  be  made : if 
either  of  these  precautions  be  neglected,  troublesome  haemorrhage  may  ensue. 
No  dressing  is  required  after  the  operation,  beyond  a piece  of  dry  absorbent  or 
salicylic  cotton- wool  laid  on  the  wound,  which  will  generally  heal  by  the  first  in- 
tention. When  these  tumours  occur  upon  the  scalp,  a large  number  may  be 
removed  at  one  sitting  ; as,  however,  there  is  always  some  danger  oi  erysipelas 
following  operations  in  this  situation,  it  is  only  prudent  to  select  a favourable 
season  of  the  year,  and  not  to  operate  if  the  health  be  out  of  order.  Erysipelas 
is  the  only  danger  to  be  apprehended  : it  is  especially  apt  to  occur  in  eldcilv 
people  of  a stout  make  and  florid  complexion.  When  seated  about  the  face, 
back,  trunk,  or  limbs,  they  usually  require  to  be  dissected  out,  being  thin  and 
more  closely  incorporated  with  the  skin  ; and  often,  in  consequence  of  former 
inflammation,  adherent  to  the  subjacent  parts.  In  doing  this,  care  should 
be  taken  that  the  whole  of  the  cyst-wall  is  extirpated  ; the  wound,  which 
should  be  dressed  lightly,  speedily  heals.  If,  however,  any  portion  of  the  wall 
be  left,  it  should  be  freely  rubbed  with  nitrate  of  silver,  lest  a troublesome 
fistula  remain.  When  the  tumours  are  situated  between  the  shoulders  or  on 
the  back,  and  the  patient  is  unwilling  to  submit  to  an  operation,  I have  some- 
times easily  and  successfully  removed  them  by  opening  up  with  a probe  the 
small  black  orifice,  which  will  always  be  found  leading  into  them,  squeezing 
out  the  contents  of  the  cyst,  and  then  pushing  in  two  or  three  silk  threads. 
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,5  which,  acting  like  a seton,  have  excited  the  requisite  amount  oi  lnflamma  ion 

e to  bring  about  a closure  of  the  cyst.  . 

In  some  cases,  in  which,  from  the  constitutional  condition  of  the  patient,  01 
: from  prejudice  on  his  part,  the  use  of  the  knife  is  objectionable,  these  cysts  m;q 
I be  removed  by  rubbing  the  skin  in  a linear  manner  with  potassa  iusa  or  fuming 
nitric  acid.  When  the  slough  so  formed  separates,  the  cyst  comes  away  with 
; it  or  may  be  squeezed  out. 

The  horns  and  malignant  ulcers  that  result  from  these  growths,  may  require 
i-  excision.  If,  however,  the  ulceration  be  connected  with  the  cranium  by  its 
base,  or  be  very  extensive,  as  in  the  case  depicted  (Fig.  3G3),  it  will  be  safer 
to  treat  it  by  the  application  of  the  chloride  of  zinc,  or  by  occasionally  touching 
it  with  potassa  fusa. 

(/3.)  Mucous  Cysts  arise  in  mucous  membranes  in  the  same  way  as  athero- 
' matous  cysts  in  the  skin.  Their  walls  are  usually  thin,  and,  as  a consequence, 
•>  they  seldom  reach  any  great  size.  Their  contents  usually  consist  of  a turbid 
viscid  fluid  and  cholesterine  is  sometimes  present.  They  are  most  commonly 
h met  with  in  the  mouth,  and  occasionally  in  the  tongue.  They  form  one 
variety  of  ranula ; and  the  so-called  dropsy  of  the  antrum,  is  hi  most  cases 
, I a mucous  cyst  developed  within  the  cavity.  They  are  also  met  with  in  the 
■ labia,  arising  from  the  glands  of  Bartholini,  and  Cowpef’s  glands  in  the  male 
are  said  occasionally  to  undergo  a similar  change.  They  are  best  treated  by 
excising  a piece  of  the  wall  and  inserting  a few  threads  of  silk  into  the  cavity. 

(y.)  Cysts  arising  from  the  dilatation  of  the  ducts  of  glands  are  less 
i!'  common.  They  are  met  with  in  the  mamma  from  obstruction  of  the  lacteal 
- ducts,  in  the  mouth  as  ranula  from  obstruction  of  Wharton’s  duct,  and  in  the 
i testicle,  forming  the  so-called  encysted  hydrocele  or  spermatocele.  Cysts  of 
similar  origin  are  also  met  with  in  the  liver  and  kidney.  The  consideration  of 
the  symptoms  and  treatment  of  these  cysts  must  be  deferred  to  the  chapters  on 
the  diseases  of  the  organs  in  which  they  occur. 

II.  Cysts  of  New  Formation. — Cysts  of  new  formation  may  be  divided 
into  (a)  Simple  or  serous  cysts  ; (b)  Haematoma  or  blood  cyst ; (c)  Cystic 
: tumours,  compound  and  proliferous  cysts  ; (cl)  Cysts  in  tumours. 

(a.)  Simple  or  Serous  Cysts  may  occur  in  any  part  of  the  body.  They 
arc  composed  of  a thin  wall  lined  with  a flat  endothelium,  like  that  of  a serous 
or  synovial  membrane.  Their  contents  are  a slightly  viscid  serous  fluid. 
They  are  supposed  to  arise  from  effusion  of  fluid  in  the  spaces  of  the  areolar 
tissue  ; by  the  pressure  of  the  fluid  the  surrounding  flbres  are  pressed  together 
and  thus  form  the  membranous  wall  of  the  cyst,  which  subsequently  becomes 
thickened  by  new  growth  of  fibrous  tissue. 

False  or  Accidental  Burscc  arise  in  this  way  over  any  bony  prominence 
which  is  exposed  to  pressure  and  friction,  in  fact  there  is  some  reason  to  believe 


that  all  bursae  are  thus  formed.  Whether  this  be  the  case  or  not,  false  bursae 
when  once  iorrned  are  liable  to  the  same  .diseases  as  those  that  arc  usually 
assumed  to  be  of  normal  development.  The  most  common  and  troublesome 
false  bursa  is  that  formed  over  the  projecting  head  of  the  first  metatarsal  bone 
which  forms  the  condition  known  as  a “ bunion 
It  is  probable  that  many  oi  the  tumours  classed  as  “ganglia”  are  formed  in 
the  same  way,  especially  those  on  the  back  of  the  hand,  as  the  extensor  tendons 
m that  region  do  not  possess  a sheath  sufficiently  definite  to  allow  of  a hernial 
protrusion  from  it. 
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The  serous  cysts  met  with  in  the  neck  do  not  belong  to  this  class.  They  i' 
arc  either  congenital  or  formed  by  dilatation  of  pre-existing  spaces  as  the  bursae  • 
about  the  hyoid  bone  or  larynx. 

(Z>.)  Haematoma  or  Blood-Cyst.— Under  this  term  have  been  included  £ 
four  entirely  different  conditions. 

(1.)  The  true  Hood-cyst.  This  is  a thin  walled  cyst  containing  pure  blood  ; 
if  its  contents  are  withdrawn  by  puncture  it  rapidly  fills  again,  and  cases  have 
been  recorded  in  which  death  from  haemorrhage  has  followed  incisions  made  ■ 
into  them.  They  arc  most  common  about  the  neck,  in  close  connexion  with 
the  sheaths  of  the  vessels,  or  the  parotid  region  ; but  they  have  been  met  with  i 
elsewhere.  Their  origin  is  very  doubtful.  Some,  from  their  multilocular  form  t 
and  direct  communication  with  the  veins  arc  supposed  to  have  originated  in 
ntevi.  In  others,  the  cyst  is  single,  and  has  no  connexion  with  any  distinct 
vessel  ; the  blood  seems  in  these  to  be  furnished  by  an  extremely  vascular  cyst-  - ■ 
wall,  as  in  a case  recorded  by  Gay.  The  origin  of  these  is  very  doubtful. 
These  sanguineous  cysts  may  sometimes  resemble  in  general  appearance  . 
encephaloid  disease.  A case  of  this  kind  was  sent  to  me  by  Henry  Bonnet — 
a tumour  of  about  the  size  of  an  orange,  of  nodulated  appearance,  existing  in 
the  leg  of  a woman  below  the  knee,  where  it  had  been  gradually  increasing  in 
size  for  about  a couple  of  years.  So  close  was  the  resemblance  to  malignant  i 
disease  presented  by  the  tumour,  that  the  limb  had  been  condemned  for  ampu- 
tation by  some  Surgeons  who  had  previously  seen  the  case  ; as,  however,  the 
growth,  on  examination,  proved  to  be  a sanguineous  cyst,  as  its  walls  were  thin 
and  adherent,  and  as  it  extended  too  deeply  into  the  ham  to  admit  of  ready 
removal,  I reduced  it  by  successive  tappings,  and  then,  laying  it  open,  allowed 
it  to  granulate  from  the  bottom.  When  practicable,  however,  the  cyst  should 
always  be  dissected  out. 

(2.)  Many  cases  have  been  described  as  sanguiferous  or  blood-cysts,  which 
are  in  reality  serous  cysts  into  which  an  accidental  heemorrhage  has  taken  ■place. 

In  these,  unless  the  hannorrhage  be  very  recent,  the  blood  has  undergone 
changes  in  colour  from  disintegration  of  the  corpuscles.  In  some  cases  it  is 
treacly  from  absorption  of  a part  of  the  serum. 

(3.)  The  term  haematoma  is  more  commonly  applied  to  cysts  which  have 
their  origin  in  an  extravasation  of  hlood.  The  changes  that  occur  in  extrava- 
sated  blood  have  been  already  described  (p.  296).  In  some  cases,  as  is  there 
pointed  out,  absorption  fails  to  take  place.  The  extravasated  blood  distends  the 
spaces  of  the  areolar  tissue,  or  fills  a cavity  formed  by  subcutaneous  laceration. 

A deposit  of  fibrin  first  takes  place,  and  subsequently,  in  consequence  of  the 
irritation  caused  by  the  tension  of  the  fluid,  an  ill-defined  capsule  of  fibrous  tissue 
is  formed  round  the  extravasation.  The  contained  blood  becomes  altered  in 
colour  from  disintegration  of  the  corpuscles,  and  finally  the  contents  assume 
the  appearance  of  more  or  less  darkly-tinged  serous  fluid.  The  haematoma  of 
the  car  so  frequently  met  with  as  the  result  of  violence  during  the  game  of 
football,  when  played  according  to  the  Rugby  rules,  is  a cyst  of  this  kind. 
Similar  cysts  are  not  uncommonly  met  with  in  the  ear  of  lunatics,  and  in  these 
cases  the  cause  is  not  so  evident.  I have  seen  a large  luomatoma  on  each  car 
of  a lunatic.  The  contents  consisted  of  semi-solid  coagulum. 

Similar  cysts  are  occasionally  found  in  the  arachnoid  as  a result  of  haemor- 
rhage into  that  cavity.  The  coagulated  blood  in  the  course  of  time  becomes 
completely  discoloured,  and  forms  a thin  membrane-like  layer  of  tissue  which 
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(■  encloses  a cavity  containing  a small  quantity  of  serous  fluid.  There  are  ex- 
cellent specimens  of  this  condition  in  University  College  Museum. 

(4.)  In  many  cases  which  have  been  lately  recorded,  it  has  been  found  that 
\ tumours  which  were,  described  clinically  as  blood-cysts  were  in  reality  soft 
L sarcomata,  the  structure  of  which  had  been  broken  down  by  haemorrhage. 
(See  Sarcomatous  Blood-cysts.) 

j (c.)  Cystic  Tumours. — -These  are  tumours  in  which  the  development  of 
cysts  is  an  essential  of  their  growth,  and  not  merely  an  accidental  complica- 
tion. To  this  class  belong  the  compound  or  multilocular  cysts  met  with  in  the 
ovary,  the  mamma,  and  the  testicle.  In  many  cystic  tumours  solid  growths 
project  from  the  walls  into  the  cavities,  and  from  this  they  have  received  the 
name  of  proliferous  cysts ; the  growths  are  spoken  of  as  intracystic  groiutlis. 
Multilocular  cysts,  as  met  with  in  the  ovary,  form  the  best  example  of  this 
form  of  tumour.  These  cysts  are  composed  of  a fibrous  wall  and  an  inner 
lining  of  columnar  epithelium.  Immediately  beneath  the  epithelium  is  a layer 
of  embryonic  tissue,  from  which  spring  the  intracystic  growths.  These  assume 
the  form  of  branched  papillae  projecting  into  the  cavity  of  the  cyst ; they  are 
covered  by  columnar  epithelium.  Wilson  Fox  has  shown  that  secondary  cysts 
may  be  formed  by  the  adhesion  of  adjoining  masses  of  this  papillary  growth, 
thus  forming  small  closed  spaces  or  daughter-cysts,  which  become  gradually 
distended  by  secretion.  In  some  cases  the  reverse  process  takes  place,  and 
instead  of  the  number  of  cysts  increasing  by  the  formation  of  daughter  cysts, 
they  become  diminished  by  coalescence.  Unilocular  ovarian  cysts  are  sup- 
posed to  be  often  formed  in  this  way.  The  contents  of  these  cysts  vary  from 
a liquid,  as  thin  as  ordinary  blood-serum,  to  a viscid  fluid.  It  is  sometimes 
: coloured  from  the  admixture  of  altered  blood.  Chemically  it  is  found  to  con- 
tain met-albumin  and  par-albumin,  and  sometimes  mucin,  from  which  it  is 
assumed  that  the  fluid  is  a true  secretion,  in  the  formation  of  which  the 
epithelial  lining  is  concerned. 

In  the  proliferous  cysts  of  the  mamma  the  intracystic  growths  assume  a 
lobulated  or  cauliflower-like  form,  and  in  structure  are  found  rudely  to 
1 resemble  the  normal  structure  of  the  mamma.  These  growths  may,  according* 
to  Paget,  cause  by  their  increase  in  size  the  gradual  absorption  of  the  more 
fluid  contents,  until,  at  last,  their  development  is  arrested  by  the  cyst-wall. 
The  tumour  would  then  merely  resemble  an  ordinary  adenoma  of  the  mamma 
surrounded  by  a distinct  capsule. 

The  cystic  tumours  of  the  ovary,  mamma,  and  testes,  will  be  more  fully 
described  with  the  diseases  of  those  organs. 

{cl.)  Cysts  in  Tumours  form,  not  as  an  essential  part  of  the  growth,  but 
as  an  accidental  complication.  They  may  arise  from  softening  of  portions  of 
the  growth,  or  from  haemorrhage  into  its  structure.  As  a rule  they  are  not 
surrounded  by  a distinct  wall,  but  in  some  simple  tumours  they  seem  to 
increase  by  transudation  of  serum  into  the  cavity,  and  thus  the  surrounding 
structure  may  be  compressed  so  as  to  resemble  a limiting  membrane.  Carti- 
laginous tumours  occasionally  become  cystic  from  mucous  softening  of  the 
matrix. 

Cysts  in  tumours  will  be  more  fully  described  with  the  growths  in  which 
they  occur. 

III.  Congenital  Cysts  may  be  divided  into  four  classes,  (a.)  Those  re- 
sulting from  inclusion  of  a portion  of  the  epiblast  within  the  mcsoblast  durum 
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development : (b.)  Those  arising  from  imperfectly  obliterated  temporary  foetal 
structures  : (c.)  Cysts  formed  by  the  inclusion  of  a blighted  ovum  within  the 
developing  body  of  the  foetus  : (d.)  Cysts  of  doubtful  origin. 

(a.)  Cysts  arising  from  inclusion  of  a portion  of  the  Epiblast. 
Dermoid  cysts.- — It  will  be  remembered  that  in  the  very  earliest  stages  of 
development  the  germinal  membrane  or  blastoderm  divides  into  three  layers; 
from  the  most  superficial  of  these,  or  epiblast,  is  developed  the  cuticular  cover- 
ing of  the  body,  with  the  hairs  and  glands  of  the  skin  and  the  central  nervous  • 
system;  from  the  deepest  layer,  or  hypoblast,  arise  the  epithelial  lining  of  the  air- 
passages  and  of  the  alimentary  canal  and  the  epithelium  of  the  glands  connected 
with  it,  while  the  rest  of  the  body  is  developed  from  the  middle  layer  or  meso-  ■ 


Ti".  305. — Head  and  neck  of  an  adult,  with  diagrammatic  lines,  representing  the  situation 
° and  direction  of  the  branchial  clefts.  1,  2,  3,  4,  first,  second,  third,  and  fourth  clefts  ; 

5,  inter-maxillary  cleft ; 0,  Fronto-orbital  fissure  ; 7,  naso-maxillaiy  fissure. 

blast.  The  blastoderm  is  at  first  flat,  but  in  the  process  of  development  it  becomes 
folded  on  itself,  and  thus  encloses  the  abdominal  cavity ; the  mouth  and  neck  are 
developed  from  lateral  processes,  the  branchial  arches,  which  curve  downwards 
till  they  meet  in  the  middle  line,  and  between  these  branchial  arches  arc 
fissures,  the  branchial  clefts.  The  lateral  parts  of  the  face  arc  developed  in 
the  same  way,  while  the  nose  and  middle  parts  above  the  mouth  arise  from  a 
descending  process  proceeding  from  the  frontal  region.  By  the  coalescence  of 
all  these  the  face  and  throat  are  formed.  It  is  easily  to  be  understood  how  in 
this  process  a portion,  of  the  epiblast  may  become  included  and  remain  imbedded 
in  the  tissues  belonging  to  the  deeper  layer.  Should  this  happen,  a closed  cyst 
will  be  found  lined  internally  with  the  structures  proper  to  the  skin,  and  yet 
entirely  unconnected  with  it.  These  have  received  the  name  of  dermoid  cysts. 
They  are  met  with  most  commonly  in  the  subcutaneous  tissue  in  situations  in 
which  their  position  can  be  explained  by  the  process  of  inclusion  above  de- 
scribed. The  accompanying  diagram,  from  a paper  by  Cussct,  well  illustrates 
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the  lines  in  the  face  which,  correspond  to  the  branchial  clefts,  and  to  the  meet- 
in?  of  the  various  processes  from  which  the  face  is  developed  in  the  foetus.  It 
is  in  these  lines  that  dermoid  cysts  are  most  commonly  met  with.  1 hey  are 
most  often  found  at  the  upper  and  outer  angle  of  the  orbit.  Here  there  is 
often  an  indentation  in  the  bone  corresponding  to  the  cyst,  and  in  some  cases 
the  bone  may  be  wanting,  the  tumour  being  in  direct  contact  with  the  mem- 
branes of  the  brain,  a fact  which  it  is  important  to  remember  in  attempting 
their  removal.  They  have  also  been  met  with  at  the  lateral  aspect  of  the  root 
of  the  nose  ; under  the  tongue  in  the  floor  of  the  mouth  ; on  both  sides  of  the 
hyoid  bone,  and  in  the  line  of  the  anterior  border  of  the  sterno-mastoid.  In 
other  parts  of  the  subcutaneous  tissue  they  are  very  rare.  They  have  occa- 
sionally been  met  with  on  the  meninges  of  the  brain. 

Dermoid  cysts  are  also  met  with  in  situations  in  which  their  origin  is  not 
so  easily  explained.  Thus 
they  occur  with  some  degree 
of  frequency  in  the  ovary  or 
its  immediate  neighbourhood 
and  more  rarely  in  the  testicle. 

The  walls  of  the  superficial 
dermoid  cysts  present  all  the 
structures  of  true  skin ; cuticle, 
cutis  vera,  papillae,  sweat- 
glands,  sebaceous  follicles, hair- 
follicles,  and  hair.  (Fig.  3GG). 

Their  contents  are  usually 
rather  thinner  than  those  of 
the  ordinary  atheromatous  cyst, 
though  closely  resembling  them 
in  appearance.  Often  a small 
ball  of  coiled-up  hah’  is  found 
inside  the  cavity.  The  con- 
tents are  the  accumulated  se- 
cretions of  the  glands  in  the  cyst-wall  mixed  with  desquamated  epithelium. 

The  ovarian  dermoid  cysts  may  closely  resemble  those  of  the  subcutaneous 
tissue,  but  may  attain  to  a much  greater  size.  In  some  cases  they  have  been 
found  to  contain  teeth,  and  have  then  received  the  name  of  dentigerous 
cgsls.  In  some  cases  the  teeth  are  set  in  a piece  of  bone  resembling  the 
alveolar  bone  of  a jaw. 

(l>.)  Congenital  Cysts  arising  in  Imperfectly  Obliterated  Fcetal 


JFig.  368. — Wall  of  Dermoid  cyst  (40  diain.). 
a.  Epidermis. 

1).  Hair-follicle. 

c.  Sebaceous  gland. 

d.  Surrounding  connective  tissue  rvith  small  masses  of  fat. 


Structures.— To  this  class  may  be  referred  the  cysts  of  the  spermatic  cord 
which  arise  from  the  distension  of  a portion  of  the  processus  vaginalis  testis 
which  has  remained  unobliterated,  although  cut  off  from  the  cavity  of  the 
peritoneum  above  and  the  tunica  vaginalis  below. 

Some  tumours  of  the  testicle  and  some  growths  arising  in  the  neighbour- 
hood of  the  kidney  which  contained  large  cysts  lined  with  columnar  epithelium 
arc  supposed  to  arise  from  the  unobliterated  remains  of  the  Wolffian  body  ; and 
the  parovarian  cysts  arising  in  the  broad  ligament  of  the  uterus  have  the 
same  origin. 

(c.)  Cysts  formed  by  the  Inclusion  of  a Blighted  Ovum  in  the 
developing  Body  of  a Foetus. — Tumours  containing  various  structures 
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such  as  bone,  tcetli,  cartilage,  &c.,  have  been  ascribed  to  this  cause,  but  the 
evidence  of  their  origin  is  far  from  certain.  They  are  most  common  in  the 
abdomen,  especially  about  the  ovaries,  mesentery,  and  omentum  ; they  have 
also  been  observed  in  connection  with  the  testes,  having  probably  descended 
into  the  scrotum  with  this  gland.  A very  remarkable  case  of  this  kind  once 
occurred  at  University  College  Hospital  under  the  care  of  Marshall.  They 
have  also  been  found  in  the  lung,  but  never,  I believe,  in  connection  with  the 
extremities. 


(cl.)  Congenital  Cysts  of  Doubtful  Origin. — A class  of  congenital  cysts 
has  been  described  under  the  name  of  cystic  hygroma,  the  origin  of  which  is 
uncertain.  They  are  most  commonly  met  with  in  the  neck,  usually  in  front, 
but  are  also  found  in  the  subcutaneous  tissue  in  other  parts  of  the  body.  They 
form  also  one  variety  of  the  congenital  sacral  tumours.  They  are  composed  of  fj 
a number  of  thin-walled  cysts,  sometimes  completely  closed  and  sometimes  s 
communicating  with  each  other  ; the  separate  cysts  are  held  together  by  areolar  i 
tissue,  in  some  cases  containing  fat.  The  contents  are  clear  and  serous.  They  • 
attain  often  a great  size  in  the  neck  and  sacral  region,  but  in  other  situations  ■ 
they  are  seldom  very  large.  The  walls  of  the  cysts  are  lined  in  some  cases  with  . 
an  endothelium  like  that  of  the  lymphatics,  and  these  have  been  supposed  to  be 
lymphatic  mevi ; that  is  to  say,  multilocular  cysts  formed  by  dilatation  of  the 
lymphatics.  If  their  size  permits  of  it,  they  can  be  removed  ; other  modes  of  I 
treatment  have  not  proved  successful. 

( 5.)  Parasitic  Cysts. — Cysts  also  occasionally  come  under  the  care  of  the 
Surgeon  which  owe  their  origin  to  the  presence  of  a parasite.  The  most  common 
of  these  is  that  known  as  the  hydatid  cyst.  This  is  due  to  the  presence  of  the  i 
scolex  of  the  taenia  echinococcus.  The  parasite  in  this  stage  of  development  . 
is  cystic  in  form.  It  never  reaches  its  fully  developed  state  in  the  human  l 
body ; the  taenia  (or  tapeworm),  of  which  it  is  the  scolex,  being  known  to  ’ 
exist  only  in  the  dog  and  wolf.  In  the  human  body  it  is  commonly  found  to 
present  the  following  appearances.  Most  externally  is  a cyst- wall  composed  of  I 
the  tissues  of  the  part,  altered  by  the  pressure  of  the  cyst,  and  indurated  by  ' 
fibroid  growth.  Within  this  is  the  wall  of  the  cyst,  belonging  to  the 
parasite.  This  is  often  half  an  inch  or  more  in  thickness,  and  is  composed  of 
a semi-transparent,  elastic  substance,  not  unlike  the  white  of  a hard-boile 
plover’s  egg.  It  is  beautifully  laminated  to  the  naked  eve,  and  a still  hner 
lamination.0  is  seen  under  the  microscope.  This  cyst  is  spoken  ot  as  the 
acephcclocyst.  Sometimes  the  cyst  is  single,  but  frequently  numerous  secondary 
or  daughter  cysts  are  found  in  its  interior.  The  contents  of  the  cyst  consis.  ot 
a clear  fluid  of  verv  low  specific  gravity,  usually  not  over  1007-,  and  contain- 
ing either  no  albumen,  or  only  the  faintest  possible  trace.  The  characteristic 
tcenia-hcads,  as.  they  are  called,  are  found  either  adherent  to  the  cyst-wa  , or 
free  in  the  fluid.  The  head  is  small  and  rounded,  about  TUni.  in  diameter, 
and  provided  with  four  suckers  and  a ring  of  booklets.  Frequent  y no 
perfect  echinococci  can  be  found,  but  the  booklets,  being  indestruc  1 e, 
usually  be  detected.  Hydatid  cysts  arc  found  in  almost  all  parts  o ic fr 
They  arc  most  common  in  the  liver,  and  occur  in  other  organs  in  the  < * 

order  of  frequency  lungs,  muscles  and  subcutaneous  tissue  kld»eys  , 

nervous  centres,  bones,  and  heart.  They  are  m rare  cases  fount 

The  cyst-wall  may  undergo  calcification,  and  the  tumour  cease  to  to 

i&T  Occasionally  suppuration  may  occur  round  the  cyst,  and  the  whole 
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may  be  discharged.  A few  years  ago  I opened  a very  large  abscess  in  tire 
adductor  region  of  a young  woman’s  thigh,  and  gave  exit  to  nearly  a pint  of 
pus,  iu  which  dozens  of  small  hydatid  cysts  about  the  size  of  gooseberries  were 
floating.  The  diagnosis  of  these  cysts  when  seated  in  the  subcutaneous  or 
muscular  tissues  cannot  be  made  with  certainty,  except  by  withdrawing  some 
of  the  fluid  with  the  aspirator,  and  submitting  it  to  microscopic  and  chemical 
II  examination.  If  it  be  of  low  specific  gravity  and  free  from  albumen,  it  is 

(almost  certain  to  have  come  from  a true  hydatid  cyst.  The  Treatment  of  these 
cysts,  when  practicable,  is  the  complete  removal  of  the  parasite.  A few  years 
ago  I successfully  removed  a hydatid  cyst  of  the  size  of  a fist  from  the  muscles 
at  the  back  of  the  neck  of  a young  man.  In  internal  organs,  tapping,  aspira- 
. tion,  simple  acupuncture  and  galvanopuncture  have  all  been  successful.  Aspira- 
■ tiou  and  acupuncture,  however,  seldom  succeed.  The  only  efficient  treatment 
is  to  open  the  cyst  and  to  insert  a drainage-tube.  This  should  be  done  with 
h antiseptic  precautions,  otherwise  septic  inflammation  is  very  apt  to  follow  the 
» operation,  and  may  terminate  fatally. 

IX.— TUMOURS  COMPOSED  OP  ONE  OP  THE  MODIFICATIONS  OP  FULLY 
DEVELOPED  CONNECTIVE  TISSUE. 

The  structures  included  under  the  term  “ connective  tissue  and  its  inodifica- 
ii  tions,”  are  fat,  fibrous  and  areolar  tissue,  cartilage,  bone,  and  mucous  tissue. 

' The  tumours  composed  of  any  of  these  tissues  in  a state  of  perfect  development 

I are  almost  uniformly  benignant.  Occasionally  enchondroma  assumes  a malig- 
nant form,  but  it  will  then  be  usually  found  that,  instead  of  being  covered  by 
a firm  fibrous  membrane  at  the  margin  of  the  growth,  there  is  a zone  of  em- 
bryonic tissue  which  is  infiltrating  the  surrounding  parts  on  one  side  and 
becoming  developed  into  cartilage  on  the  other.  It  is  from  this  tissue,  pro- 
bably, that  the  system  becomes  iufected,  and  not  from  the  fully  developed 
n cartilage.  Iu  the  same  way,  tumours  which  to  the  naked  eye  seemed  to  be 
!■•:  composed  of  bone  may  assume  all  the  characters  of  malignancy  ; but  on  micro- 
scopic examination  it  will  be  found  that  these  tumours  do  not  grow  as  normal 
H bone  does,  either  from  a fibrous  membrane  (periosteum)  or  from  cartilage,  but 
are  in  fact  ossifying  sarcomata.  These  will  be  described  amongst  the  sarco- 
I mata.  Again,  there  is  no  absolute  boundary  between  sarcoma  and  fibroma. 
I Many  tumours  composed  almost  entirely  of  spindle-cells  contain  a large 
proportion  of  fibrous  tissue  between  the  cells.  If  the  fibres  very  much  exceed 
the  cells,  the  growth  would  be  called  a fibroma  ; if  the  reverse  a sarcoma  ; and 
one  between  the  two  is  often  spoken  of  as  a fibro-sarcoma.  As  a broad  rule, 
it  may  be  said  that  the  benignancy  of  the  growth  will  be  in  proportion  to  the 
perfection  of  the  development  of  the  tissue  of  which  it  is  composed. 

a.  ratty  Tumour  or  Lipoma.— These  tumours  constitute  an  important 
class  of  surgical  diseases,  as  they  occur  very  extensively  in  almost  every  part  of 
the  body,  and  at  all  ages,  though  they  are  most  commonly  met  with  about  the 
earlier  periods  of  middle  life.  In  the  majority  of  cases  they  appear  to  origi- 
nate without  any  evident  cause  ; in  other  instances  thev  can  be  distinctly 
' fcfced  t0  Pressure  or  to  some  local  irritation,  as  to  that  of ‘braces  or  shoulder- 
straps  over  the  back  and  shoulders.  In  one  case  I have  known  the  disease  to 
■'  oe  hereditarily  transmitted  to  the  members  of  three  generations  of  a family, 
fatty  accumulations  take  place  under  two  forms,  one  diffused,  the  other 
cucumscribed  ; it  is  the  latter  variety  only  that  is  termed  the  Adipose  or 
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Fatty  Tvunour.  The  diffused  form  of  fatty  deposition  occurs  iu  masses 
about  the  chin  or  nates  without  constituting-  a disease,  though  it  may  occasion 
much  disfigurement.  This  form  Avas  described  by  Brodic  under  the  name  of 
“ fatty  outgrowth.” 

Fatty  tumours  may  form  in  all  parts  of  the  body  as  soft,  indolent,  inelastic 
doughy  sAvellings,  sometimes  giving  rise  on  manipulation  to  a feeling  closely 
resembling  fluctuation.  They  giw  very  sknvly,  and  are  usually  oval  or  round 
in  form,  but  frequently  lobulated  to  a most  extraordinary  degree.  They  occur 
most  frequently  in  the  subcutaneous  fat  about  the  neck  and  shoulders,  and  are 
occasionally  met  with  between  muscles,  in  the  neighbourhood  of  joints  and  of 
serous  membranes  and  of  mucous  canals,  sometimes  in  Arery  unusual  situations, 
where  such  growths  Avould  scarcely  be  looked  for.  Thus  I removed  some  time 
since  a lipoma  three  inches  in  length,  and  as  thick  as  the  thumb,  from  under 
the  annular  ligament  and  the  palmar  fascia  of  a young  woman.  A very 
curious  circumstance  connected  Avith  these  tumours  is  that  they  occasionally 
shift  their  seat,  slowly  gliding  for  some  distance  from  the  original  spot  on 
which  they  grew  ; thus,  Paget  relates  cases  in  which  fatty  tumours  shifted 
then-  position  from  the  groin  to  the  perimeum  or  the  thigh.  I have  known 
one  to  descend  from  the  shoulder  to  the  breast.  When  growing  superficially, 
they  sometimes  become  pedunculated.  They  may  attain  a large  size,  but 

occasion  inconvenience  only  by  their 


pressure  or  bulk  ; sometimes  they  ap 
pear  in  great  numbers,  upAvards  of 
250  tumours  of  various  sizes  having 
been  found  ini  the  same  individual; 
and  C.  A'.  Lutzau  records  a case  in 
Avhich  they  reached  the  extraordinary 
number  of  2,43G.  They  rarely  ulcer- 
ate or  inflame,  nor  do  they  undergo 
any  ulterior  changes  of  structure. 

The  typical  lipoma  is  simply  a 
mass  of  fat,  usually  differing  in  struc- 
ture in  no  way  from  the  ordinary  sub- 
cutaneous adipose  tissue  (Fig.  307), 
but  it  is  not  uucommon  to  find 
crystalline  deposits  of  the  fatty  acids 
in  the  cells.  It  is  inclosed  in  a fine 
thin  capsule  of  areolar  tissue,  living 
small  vessels  ramifying  OArcr  its  sur- 
face. This  capsule  is  adherent  to  the 
surrounding  structures,  but  looseb 
connected  Avith  the  tumour  itself ; so  that,  in  operating  for  the  removal  of 

...  . . l.  _ . l.,  nfrrimm- 


Fig.  J507.  — Fatty  Tumour  (1SS  cliam.) 
Some  of  the  cells  show  crystals  of  fatty  acids. 


tjUIlLLUOUUU  » v i ui L ujulv^  ULIIA1V./111  O 

these  growths,  it  is  important  thoroughly  to  open  the  capsule  before  atremp 

ing  to  remove  the  tumour.  ...  i 

These  tumours,  Avhich  present  the  least  possible  deviation  from  the  nor 
structure  of  the  parts  in  Avhich  they  grow,  arc  derived  from  the  connec  ivc 
tissue  by  an  increased  development  of  fat.  They  present  occasionally  some 
minor  varieties  of  structure.  Thus  the  fibrous  tissue  may  be  m excess,  gi M r, 
rise  to  the  so-called  “fibrous  lipoma,”  or  the  tumour  may  be  perinea  . 
numerous  dilated  vessels,  as  in  the  “ erectile  lipoma  ” or  ‘ mevo-hpoma. 
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conditions  are,  however,  rare.  Occasionally  mucous  tissue  may  be  found  inter- 
mixed with  the  adipose,  forming  the  “ myxo-lipoma.”  This  will  be  again 
mentioned  under  myxoma. 

The  diagnosis  of  a fatty  tumour  is  usually  easy.  It  is  not  adherent  to  the 
muscles  over  which  it  is  lying.  This  can  easily  be  ascertained  by  making  the 
patient  throw  the  muscles  into  contraction,  when  the  mobility  of  the  tumour 
will  be  found  to  remain  unaltered.  It  is  more  easily  confounded  with  a soft 
sarcoma  or  a chronic  abscess.  The  sarcomata  usually  spring  from  or  early 
become  adherent  to  the  deep  fascia  or  muscles.  On  pinching  up  the  skin  over 
a tatty  tumour,  it  will  be  found  to  dimple  in  several  places,  although  it  is  quite 
freely  moveable  over  the  growth.  This  sign  is  wanting  in  a sarcoma.  A 
fatty  tumour  is  distinguished  from  a cyst  or  chronic  abscess  by  pressing  on  its 
edge,  when  the  solid  tumour  will  be  felt  to  roll  away  from  under  the  finger  ; 
in  a collection  of  fluid,  the  finger  sinks  through  the  edge  without  the  sensation 
of  anything  slipping  away  from  beneath  it.  When  the  tumour  is  lobulated, 
there  can  be  little  doubt  as  to  its  nature.  If  any  doubt  should  remain,  it  may 
be  punctured  with  a grooved  needle  or  a fine  trochar. 

In  the  Treatment  of  fatty  tumours  little  can  be  done  except  extirpation 
with  the  knife,  by  which  the  patient  is  speedily  and  effectually  rid  of  the 
disease.  The  tumour,  being  encapsuled  and  but  loosely  adherent  to  adjacent 
parts,  readily  turns  out  if  the  capsule  be  freely  opened.  The  opening  of  the 
capsule  is  recognised  by  the  appearance  of  the  smooth  shining  surface  of  the 
tumour  in  the  bottom  of  the  wound.  Great  care  must  be  taken  that  none  of 
the  lobules  frequently  found  in  these  tumours  are  left  behind,  as  they  would 
certainly  serve  as  starting  points  for  new  growths.  The  wound  often  heals  by 
first  intention.  It  is  true  that  we  have  the  sanction  of  Sir  B.  Brodie’s  high 
authority  for  the  administration  of  the  liquor  potassm  in  some  cases,  under 
which  treatment  this  eminent  Surgeon  states  that  fatty  tumours  have  occa- 
sionally disappeared. 


b.  Fibroma:  Fibrous  or  Fibroid  Tumours,  Desmoid  Tumours,  Areolar 
and  Fibro -cellular  Tumours.— In  the  healthy  body,  fibrous  tissue  is  found 
either  dense  and  firm  as  in  tendons,  or  loose  and  filamentous  as  in  areolar 
tissue,  and  between  these  two  extremes  every  variety  of  density  is  observed. 
In  healthy  areolar  tissue  two  kinds  of  fibres  are  almost  invariably  present : the 
white  fibrous  and  the  yellow  elastic  tissue.  In  tumours  composed  of  fibrous, 
tissue,  similar  variations  in  density  are  found.  Thus  we  have  fibrous  tumours, 
as  dense  in  structure  as  ligaments,  and  others  as  loose  as  areolar  tissue,  but  in 
all  it  is  extremely  uncommon  to  find  any  yellow  elastic  fibres.  Fibrous  tissue 
enters  very  largely  into  the  composition  of  many  tumours  besides  the  true  fibro- 
mata. Thus  the  stroma  of  most  cancers  is  composed  of  fibrous  tissue,  the 
intercellular  substance  of  a sarcoma  may  be  abundantly  fibrous,  and  in  a lipoma- 
he  lobules  of  fat  are  bound  together  by  areolar  tissue.  The  term  fibroma  is. 
however,  applied  only  to  those  tumours  in  which  fibrous  or  areolar  tissue  forms 
hy  tar  the  most  abundant  constituent,  and  in  which  the  cells  are  not  of  an 
epithelial  type  and  are  not  arranged  in  definite  groups.  As  before  stated,  no 
• harp  line  can  be  drawn  between  fibroma  and  sarcoma,  and  the  term  fibro- 
lcoma  is  frequently  applied  to  those  tumours  in  the  border-land  between  the 
Xj  F;bromata  may  be  divided  into  two  chief  classes  1.  Soft  fibromata, 

tu:L,trnwdt„£rllu,“r  tumour8;  *■ Kmi  •— * “ 
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1.  Soft  Fibromata.— These  may  be  diffused  or  circumscribed  ; in  some 
cases  they  are  distinctly  encapsulcd.  The  diffused  variety  or  areolar  tumours 
are  little  more  than  a simple  hyperplasia  of  the  subcutaneous  or  submucous 
areolar  tissue.  They  are  represented  by  pendulous  fleshy  growths,  forming 
large  tumours,  commonly  called  Wens,  which  may  occur  on  any  part  of  the 
surface.  They  are  smooth,  pedunculated,  firm  but  somewhat  doughy,  non- 
elastic,  pendulous,  and  movable,  slowly  increasing  without  pain  often  to  a very 
great  size.  They  are  thinly  covered  with  skin,  bearing  abundant  papillae,  and 
sometimes  enlarged  sweat-glands  and  hair-follicles.  Large  vessels  may  ramify 
on  the  surface,  and  occasionally  the  skin  is  pigmented.  They  are  sometimes 
congenital.  In  the  disease  known  as  molluscum  fibrosum  these  tumours 
form  pedunculated  masses  or  rolls,  hanging  from  the  skin  of  the  buttocks, 
thighs,  and  other  parts  of  the  body,  and  may  attain  such  a size  as  seriously  to 
inconvenience  the  patient  by  their  weight.  These  masses  are  composed 
merely  of  connective  tissue,  sometimes  dry  and  tough,  sometimes  cedematous. 
They  contain  large  blood-vessels,  frequently  of  such  size  as  to  render  removal 
of  the  growth  a most  hazardous  operation.  A somewhat  similar  condition 
is  seen  in  the  disease  known  as  Elephantiasis  Arabum,  in  which  the  skin 
and  areolar  tissue  of  the  affected  part  undergoes  an  enormous  hypertrophy ; 
hut  the  new  growth  in  this  case  is  not  pedunculated,  and  is  moreover 
distinctly  connected  with  repeated  attacks  of  inflammation  of  the  lymphatic 
vessels  of  the  part.  It  is  in  warm  climates  and  in  the  Hindoo  and  negro  races 
that  this  disease  attains  its  greatest  development.  It  attacks  chiefly  the 
genitals,  the  hypertrophy  affecting  the  skin  and  areolar  tissue  of  the  scrotum 
and  penis  in  the  male,  or  depending  from  the  labia  in  the  female,  and  forming 
an  enormous  mass  fifty,  seventy,  or  even  a hundred  pounds  in  weight.  The 
remarkable  enlargement  of  the  leg  occurring  in  the  Mauritius  and  some  parts 
of  the  West  Indies,  and  hence  termed  Barbadoes  leg,  is  an  affection  of  this 
kind.  The  skin  in  these  cases  becomes  dark-coloured,  rough,  and  scaly . like 
that  of  an  elephant,  whence  the  name  of  the  disease.  It  should  perhaps  be 
classed  rather  with  diseases  of  the  lymphatic  system  than  with  tumours 
properly  so  called. 

In  the  Treatment  of  these  affections,  pressure  and  iodine  applications  may 
be  tried  in  the  earlier  stages,  with  the  view,  if  possible,  of  checking  their 
growth  ; at  a later  period  they  must,  if  large,  he  removed  by  operation, 
though  this  procedure  is  at  times  an  extremely  severe  one,  on  iug  to  t leir 


great  size. 

rp 


Tumours  of  the  circumscribed  variety , described  by  Paget  as  fibro-eel  11  ar. 
are  not  of  common  occurrence  ; and  when  met  with  they  are  most  fieqiiciity 
found  in  the  scrotum,  the  labium,  the  deep  muscular  interspaces  of  the  t ngi 
or  axilla,  and  on  the  scalp,  in  which  situation  they  may  form  large  masses, 
attaining  sometimes  to  a weight  of  many  pounds.  M hen  seated  in  t ic  su 
cutaneous  tissue  these  tumours  may  become  pedunculated,  as  in  the  accompany 
in"  fi<>-ure  (3G8),  which  represents  a tumour  of  this  kind  which  I rcm0' 
from  the  side  of  a woman.  I have  removed  one  weighing  nearly  fom  P"’1" 
from  the  axilla  of  a woman,  where  it  lay  between  the  serratus  magnus  am 
ribs,  forming  a tumour  of  great  size.  When  they  occur  about  the  sc 
and  labium,  these  tumours  must  not  be  confounded  with  e ephautias  _ 

parts,  from  which  they  may  be  distinguished  by  being  limited  ai  ^ 

scribed  masses,  and  not  mere  outgrowths.  Paget  observ cs  that, 
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about  the  genital  organs,  they  are  found  in  young  women  and  in  old  men. 
They  occur  only  in  adults  who  otherwise  are  in  good  health,  and  grow 
quickly,  forming  soft,  elastic,  rounded,  and  smooth  tumours  ; they  are  not 
attended  by  any  pain.  After  removal  they  are  found  to  possess  a thin  capsule, 
to  be  of  a yellowish  colour,  and  to  contain  a large 
quantity  of  infiltrated  serous  fluid,  which  may  be 
squeezed  out  abundantly,  and  coagulates  011  stand- 
ing. This  fluid  may  be  so  abundant  as  to  give  rise 
to  distinct  fluctuation.  Thus,  a few  years  ago,  I 
removed  a soft  fibroma  from  amongst  the  short 
muscles  of  the  thumb,  which  had  been  previously 
treated  unsuccessfully  by  puncture,  under  the  im- 
pression that  it  was  cystic  in  nature. 

Under  the  microscope  these  tumours  display  a 
beautifully  delicate  network  of  white  fibrous  tissue, 
arranged  in  undulating  filaments  and  fibrous  bands, 
in  the  midst  of  which  stellate,  spindle-shaped,  oval 
or  round  cells  are  found.  These  cells  are  similar 
to  those  normally  found  in  fully  developed  or 
growing  fibrous  tissue.  They  vary  in  abundance, 
but  never  exceed  the  fibrous  tissue  in  amount. 

The  cells  are  rendered  more  apparent  by  the 
addition  of  acetic  acid.  These  tumours  sometimes 
appear  to  grow  rapidly,  when,  in  reality,  the  F‘s' 3GS-— FUwo-ceUuiar 
increase  in  size  is  due  to  a rapid  increase  of  the 

fluid,  and  not  to  a new  deposit  of  a solid  character  in  the  tumour.  As  these 
tumours  are  perfectly  innocent,  no  hesitation  need  be  entertained  about  then- 
removal. 

-•  Firm  Fibromata— Fibroid  or  Desmoid  Tumours. — These  tumours 
are  met  with  in  various  situations,  the  most  common  of  which  are  the  bones  and 


periosteum,  the  mamma,  the  subcutaneous  connective  tissue,  and  in  connection 
with  nerves.  In  the  uterus,  “ fibroid  ” tumours  arc  exceedingly  common,  but 
iu  this  situation  they  contain  not  only  fibrous  tissue,  but  also  a variable, 
amount  of  non-striated  muscular  fibre.  Amongst  the  best  known  examples 
of  firm  fibromata  may  be  enumerated,  the  simple  or  fibrous  epulis,  the  fibrous 
tumours  of  the  antrum  or  lower  jaw,  the  fibrous  polypus  of  the  nose,  the 
ordinary  or  false  neuroma,  and  the  painful  subcutaneous  tubercle.  Fibrous 
tumours  are  seen  also  in  the  neck,  especially  in  the  parotid  region.  In  shape 
these  tumours  are  irregularly  oval  or  rounded  ; they  are  smooth,  painless, 
and,  except  when  grow  ing  from  bone,  freely  movable  ; they  increase 
slowly,  but  may  attain  an  enormous  size,  equal  to  that  of  a cocoa-nut  or 
water-melon.  Liston  removed  one  from  the  neck,  which  is  at  present  in  the 
Museum  of  the  College  of  Surgeons,  that  weighed  twelve  pounds  ; they  have, 
however,  been  found  weighing  as  much  as  seventy  pounds.  They  are  almost 
invariably  single  ; they  are  excessively  firm  and  hard,  but  yield  slightly  on 
pressuie,  in  this  differing  from  bony  tumours.  When  cut  into,  they  present 
a w nte  glistening  fibrous  structure,  of  ten  showing,  to  the  naked  eye,  bundles 
° in  cr  acing  fibres.  Sometimes  the  fibres  show  a concentric  arrange- 
men  ( Mg.  d(>!))  ; an  appearance  which,  according  to  Billroth,  is  due  to  the 
ous  formation  taking  place  around  nerves  and  vessels.  On  microscopic 
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examination,  pure  fibromata  are  found  to  be  composed  of  interlacing  bundles 
of  white  fibrous  tissue,  scattered  amongst  which  are  cells,  few  in  numlxir, 
and  spindle-shaped,  stellate,  or  oval  in  form  (Fig.  ;J70).  These  are  often 
rendered  apparent  only  by  the  addition  of  acetic  acid.  In  most  cases  the 
vessels  are  not  abundant,  but  frequently  these  tumours  can  be  shown  by  in- 
jection to  be  very  vascular.  Sometimes  coarse  cavernous  spaces  may  lx; 
found.  The  vessels  are  intimately  adherent  to  the  fibrous  structure  of  the 
tumour,  and  consequently,  being  unable  to  contract  or  retract,  they  pour  out 
enormous  quantities  of  blood  if  opened  by  wound  or  ulceration.  This  is 
especially  the  case  in  those  fibrous  tumours  which  grow  from  the  bones  of  the 
head  or  face,  as  in  the  fibrous  polypi  growing  from  the  body  of  the  sphenoid 


F!°-s  369,  370.— Finn  fibromata  (1SS  diam.).  Fig.  369,  from  a small  Fibroma  of  tlie  forehead,  shows  the 
circular  arrangement  of  the  fibres.  Fig.  370,  from  a nasopharyngeal  polypus,  resembles  ordinary  fibrous 
tissue. 


bone.  Haemorrhage  is  moreover  often  a marked  symptom  of  fibroid  tumours 
of  the  uterus. 

Fibromata  form  most  commonly  about  middle  life,  and  may  remain 
stationary  for  years,  and  this  is  the  condition  in  which  they  are  often  pre- 
sented to  the  Surgeon.  They  may,  however,  suffer  various  changes. 
They  may  undergo  disintegration,  becoming  cedcmatous,  and  softening  in  the 
centre,  or  at  various  points  of  the  circumference  ; they  then  break  down  into 
a semi-fluid  mass,  the  integuments  covering  them  inflame  and  slough,  and 
unhealthy  pus,  mixed  with  disorganized  portions  ol  the  tumour,  is  poured 
out,  leaving  a large  and  sloughy  chasm,  from  which  fungating  growths  may 
sprout,  readily  bleeding  on  the  slightest  touch,  and  giving  the  sore  a malig- 
nant appearance  ; the  patient  eventually  falling  into  a cachectic  condition, 
and  becoming  exhausted  by  the  haemorrhage  and  discharge.  In  other  cases 
these  tumours  may  calcify,  or  more  rarely  undergo  true  ossification.  In  rare 
cases  the  central  parts  of  these  tumours  may  undergo  a process  of  softening, 
so  as  to  form  large  cysts  containing  fluids  of  various  shades  of  colour.  Paget 
relates  the  case  of  a very  large  cyst  of  this  kind  formed  by  the  hollowing  out 
of  a fibroid  tumour  of  the  uterus,  which  was  tapped  by  mistake  for  ovarian 

Some  of  the  forms  of  fibroma  require  further  mention  here,  though  they 
will  be  again  mentioned  under  the  diseases  of  the  organs  in  which  they  oeoui. 
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Fibromata  of  Bone.— These  may  grow  from  the  centre  of  the  bone,  as  is 
not  unfrequently  seen  in  the  lower  jaw,  or  from  beneath  the  periosteum.  Ihe 
diagnosis  between  these  latter  and  the  firmer  varieties  of  sarcoma  can  be  made 
only  after  removal.  Virchow  lays  great  stress  upon  the  fact  that  periosteal 
fibromata  do  not  penetrate  into  the  structure  of  the  bone,  or  show  any  ten- 
dency to  infiltrate  the  surrounding  soft  parts,  while  the  reverse  is  the  case  with 
the  sarcomata. 

Fibromata  of  Nerves. — These  are  commonly  spoken  of  as  neuromata, 
although  this  term  would  be  more  properly  limited  to  those  tumours  in  which 
newly-formed  nerve-filaments  are  found.  They  form  rounded  tumours,  over 
which  the  fibres  of  the  nerve  are  stretched  ; they  are  frequently  multiple, 
sometimes  extremely  numerous,  very  hard  and  dense,  and  almost  invariably 
painless,  and  not  affecting  the  function  of  the  nerve  upon  which  they  grow. 
They  are  more  movable  in  a direction  transverse  to  the  course  of  the  nerve 
upon  which  they  are  seated  than  in  any  other,  when  the  limb  is  put  in  such  a 
position  as  to  tighten  the  nerve  ; a symptom  which  is  of  some  importance  in 
their  diagnosis. 

Fibromata  of  Glands  are  rare,  being  ahnost  confined  to  the  mamma. 

Painful  Subcutaneous  Tubercle  is  a peculiar  form  of  fibroma,  found 
beneath  the  skin,  usually  of  one  of  the  extremities,  but  very  rarely  of  the  trunk. 
It  is  seldom  more  than  half  an  inch  in  diameter,  and  is  so  small  as  scarcely  to 
cause  a prominence  on  the  surface,  yet  it  gives  rise  to  pain  of  the  most  intense 
and  agonizing  character,  usually  called  forth  by  some  slight  touch  or  pressure, 
and  then  lasting  perhaps  for  an  hour  or  more.  These  tumours  are  not  neuro- 
mata ; at  any  rate,  no  connection  has  as  yet  been  traced  between  them  and 
nerve-filaments.  They  are  by  far  more  frequent  in  females  than  in 
males. 

Fibroid  Tumour  of  the  Uterus. — These  tumours,  as  before  stated,  arc 
not  pure  fibromata.  In  addition  to  the  fibrous  tissue,  such  as  is  found  in  pure 
fibromata,  they  present  numerous  long  spindle-shaped  cells,  which  were  shown 
by  Virchow  to  be  involuntary  muscular  fibre  cells,  and  consequently  these 
tumours  are  classed  by  many  writers  under  “ myomata  ” or  “ myo-fibromata.” 
In  the  tumours  of  old  women  these  muscle-cells  frequently  undergo  atrophy, 
and  the  tumour  then  presents  the  appearance  of  a pure  fibroma.  Fibroid 
tumours  of  the  uterus  project  either  into  the  cavity  of  the  organ,  forming 
uterine  polypi,  or  into  the  cavity  of  the  pelvis.  They  are  liable  to  softening 
and  ulceration,  accompanied  by  much  haemorrhage  when  they  assume  the  poly- 
poid form.  Under  any  circumstances  they  frequently  calcify,  and  occasionally, 
as  above  stated,  soften,  forming  enormous  cysts.  Somewhat  analogous  tumours 
are  found  in  the  prostate  gland  in  the  male. 

The  Ireatment  of  fibromata  is  in  a great  measure  palliative  ; but  when 
I they  are  so  situated  as  to  admit  of  removal,  as  in  the  neck,  lower  jaw, 
I antrum,  mamma,  or  subcutaneous  tissue,  they  should  always  be  extirpated. 

Tumours  closely  resembling  fibromata  in  naked  eye  appearance  and  con- 
i sistence,  have  been  known  to  recur  after  removal  with  much  tendency  to 
ulceration,  sloughing,  and  haemorrhage.  They  may  even  give  rise  to  secon- 
eaiy  deposits  in  internal  organs.  These  tumours  will  always  be  found  on 
microscopic  examination  to  present  the  signs  of  one  of  the  forms  of  sarcoma 
0 )e  described  hereafter.  Pure  fibromata  are  invariably  benignant. 

c.  Enchondroma  Chondroma  — Cartilaginous  Tumours.  — These 
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tumours  form  an  exceedingly  interesting  group,  being  of  comparatively 
frequent  occurrence,  and  sometimes  assuming  a large  size. 

In  structure,  a chondroma  closely  resembles  normal  hyaline  cartilage 
(Fig.  371).  The  cells  vary  much  in  size  and  shape.  In  the  most  typical  form 
they  are  large  to  inch),  round,  oval  or  polygonal  in  shape,  contain  a 
single  large  nucleus  and  nucleolus,  and  arc  sometimes  inclosed  in  a capsule  as  in 
normal  cartilage.  Occasionally  the  cells  are  found  to  be  irregular  in  shape  and 


Fig.  371. — Encliondroma  (1SS  diam.).  From  a small  tumour  near,  but  distinct  from,  an  ossifying 
cuchondroma  of  the  femur,  shows  the  variety  in  shape  of  the  cells  and  capsules.  At  tlic  lower  part 
calcification  is  taking  place  involving  first  the  matrix  and  then  the  cells.  Fig.  373.— From  an  encliondroma 
of  the  linger  ; matrix  faintly  iibriUated. 


branched,  the  processes  of  one  cell  communicating  with  those  of  another,  as 
in  a myxoma.  This  form  resembles  the  cartilage  normally  found  only  in  the 
cuttle-fish.  The  matrix  may  be  hyaline,  as  in  normal  foetal  or  articular  car- 
tilage, or  contain  a few  fibres.  It  varies  much  in  density,  occasionally  being 
so  soft  as  to  give  the  tumour  a false  sense  of  fluctuation.  This  softness  is 
usually  found  in  the  more  rapidly  growing  varieties.  The  tumour  may  consist 
of  a single  mass  of  cartilage,  or  may  be  composed  of  innumerable  lobules, 
bound  together  by  vascular  bands  of  fibrous  tissue.  It  is  this  vascularity  that 
often  forms  the  most  striking  difference  between  normal  cartilage  and  enchon- 
droma.  Its  surface  may  be  covered  by  a distinct  fibrous  layer,  sharply  limiting 
it  from  the  surrounding  tissues,  or  the  mass  of  cartilage  may  be  surrounded 
by  a vascular  zone  of  embryonic  tissue,  sometimes  composed  of  round,  and 
sometimes  of  spindle-shaped  cells,  which  may  infiltrate  and  invade  the  sur- 
rounding structures.  It  is  this  variety,  which  is  more  properly  classed  as  a 
chondro-sarcoma,  that  assumes  the  characters  of  malignancy.  Enchondromata 
are  liable  to  various  secondary  changes.  Thus  they  may  undergo  true  ossifi- 
cation. The  ordinary  pedunculated  or  spongy  exostosis  is  usually  found  to  be 
covered  with  a thick  layer  of  cartilage,  so  that  it  might  be  spoken  of  as  an 
ossifying  chondroma.  Calcification  is  a far  more  common  change  than  true 
ossification  (Fig.  371).  Not  unfrequeutly  mucous  softening  takes  place  in 
the  matrix.  The  cells  in  this  condition  float  free  in  the  fluid,  and  undergo 
degeneration,  becoming  filled  with  large  globules  of  fat.  This  mucous  softening 
maybe  so  extensive  as  to  give  the  once  solid  tumour  the  appearance  of  a tliick- 
waflcd  cyst.  In  a case  of  a very  large  enchondroma  of  the  ribs  under  my 
care  a few  years  ago,  I was  enabled  to  make  the  diagnosis  by  microscopic  ex* 
animation  of  a small  quantity  of  such  fluid,  removed  by  means  of  the  aspirator. 
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Cartilage  may  be  found  also  mixed  in  one  tumour  with  other  structures,  thus 
the  cartilaginous  tumours  of  the  parotid  region  arc  seldom,  it  ever,  pure,  but 
contain  mingled  together  the  structures  ot  myxoma,  adenoma,  and  enchon- 
droma.  Enchondroma  and  sarcoma  are  not  infrequently  found  as  constituents 
i of  the  same  tumour.  Encephaloid  cancer  and  enchondroma  ha\  e also  been 
found  combined  in  the  testis. 

Cartilaginous  tumours  when  composed  of  pure  cartilage  are  always  benign  ; 
when  mixed  with  embryonic  tissue,  as  in  the  chondro-sarcoma,  they  frequently 
run  a malignant  course.  The  simple  chondroma  occurs  as  a hard  or  slightly 
y elastic  tumour,  ovoid  or  round  in  form,  sometimes  smooth  on  the  surface  but 
more  often  lobulated,  and  of  small  or  moderate  size,  seldom  exceeding  that  of 
:i  an  orange,  and  growing  slowly  without  pain.  The  chondro-sarcoma  grows 
I rapidly,  often  attaining  an  enormous  size  in  a few  months,  and  giving  rise  to 
>j  secondary  growths  in  internal  organs. 

When  cartilaginous  tumours  attain  a large  size  and  soften  as  above  de- 
: scribed,  the  skin  covering  them  may  become  duskily  inflamed,  eventually 
- slough,  and  form  fistulous  openings,  through  which  a thin,  jelly-like  matter  is 
■i  discharged. 

Locality. — Most  frequently  enchondroma  occurs  in  connection  with  some 
■ bone.  It  is  most  frequent  in  the  metacarpus  and  phalanges  of  the  fingers 


I Kg.  Large  Enchondroma  of  Index  Finger.  Fig.  374. — Ordinary  Enchonili'Omata  of  Finger. 


H (Figs,  o73,  374).  It  is  rare,  in  this  situation,  to  find  only  one  bone  or  phalanx 
* affected  : the  tumours  are  almost  invariably  multiple.  They  form  hard  or 
i elastic  lounded  knobs,  seldom  larger  than  a walnut  or  a pigeon’s  egg.  Large 
S °hondromata  are  most  commonly  met  with  in  or  upon  the  head  of  the  tibia  or 
the  condyles  of  the  femur,  forming  in  these  situations  rapidly  increasing  growths 
1 of  considerable  magnitude.  Chondromata  are  found  also  on  the  ribs  and  bones 
' of  the  pelvis,  m the  intermuscular  spaces  of  the  neck,  thigh,  and  leg,  in  connec- 
tion with  the  sheaths  of  tendons,  and  occasionally  in  glands  ; but  "in  this  last 
situation  they  are  seldom,  if  ever,  pure,  being  mixed  with  myxoma,  adenoma, 
or  sarcoma,  and  when  in  the  testicle,  occasionally  with  carcinoma.  It  is  a 
curious  fact  that  chondromata  never  arise  in  connection  with  pre-existing 
cartilage.  When  connected  with  the  bones,  chondroma  may  spring  from  the 
j Peuofkoum,  gradually  enveloping,  absorbing,  and  eventually  destroying,  the 
> osseous  structures,  though  at  first  not  incorporated  with  them.  It  has  then 
1 been  distinguished  as  “perichondroma.”  This  is  its  usual  mode  of  origin 
icn  occumiig  in  the  femur  or  tibia  ; but  when  seated  on  the  short  bones, 
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especially  on  the  metacarpus  and  phalanges,  it  commonly  springs  from  the 
medullary  canal,  which  becomes  expanded  by  gradual  absorption  of  the  com- 
pact tissue,  with  a constant  growth  of  new  bone  beneath  the  periosteum. 
Thus  the  tumour  remains  long  covered  by  a thin  shell  of  bone.  Finally 
the  growth  perforates  its  bony  covering  at  one  side,  and  then  advances  more 
rapidly  in  that  direction.  These  tumours  occur  in  childhood  or  young  adult 
life.  They  never  assume  a malignant  form,  nor  do  they  ossify.  Calcification 
is  common,  and  mucous  softening  occasionally,  but  rarely,  takes  place  in  their 
interior,  leading  to  ulceration  of  the  skin. 

The  Treatment  consists  either  in  excision  of  the  tumour,  or  in  amputation  of 
the  affected  part.  Excision  may  be  practised  when  the  tumour  is  seated  in  the 
parotid  region,  or  otherwise  unconnected  with  bone.  \\  hen  forming  part  of 
the  osseous  structures,  it  cannot  well  be  got  rid  of  without  the  removal  by 
amputation  of  the  bone  that  it  implicates.  When  it  occurs  in  the  hand, 
removal  of  the  affected  fingers  and  metacarpal  bones,  to  an  extent  proportioned 
to  the  amount  of  the  disease,  will  be  required  ; but  it  should  be  remembered 
that  in  this  situation  enchondromata  are  always  perfectly  innocent,  and  con- 
sequently the  operation  should  not  be  performed  if  the  finger  be  useful  to  the 
patient,  unless  he  is  willing  to  sacrifice  an  useful  finger  to  get  rid  of  an  unsightly 
deformity. 

In  Fig.  86  may  be  seen  the  kind  of  hand  left  after  operation  in  the  case 
from  which  Fig.  373  was  taken.  If,  in  these  circumstances,  excision  of  the 
tumour  only  be  attempted,  it  will  be  found  that  the  whole  mass  caimot  be 
removed,  and  that  it  rapidly  grows  again  ; or  that  the  wound  formed  by  the 
operation  remains  fistulous  and  open. 

Removal  of  a pure  chondroma  is  followed  by  a permanent  cure.  The  mixed 
cartilaginous  tumours,  as  chondro-sarcoma  or  adeno-sarcoma,  sometimes  letum 


after  removal,  both  locally  and  in  internal  organs. 

(cl)  Osteoma.  Exostosis.  Bony  Tumour— In  order  to  render  the 
review  of  the  different  varieties  of  tumour  complete,  it  will  be  necessary  biiefiy 
to  mention  the  osteomata  in  this  place,  though  their  clinical  characters  will  e 
more  fully  treated  of  in  the  chapter  on  the  Diseases  of  Bones.  In  the  first 
place,  it  is  necessary  accurately  to  distinguish  mere  calcification  from  me 
formation  of  true  bone.  The  former  is  extremely  common,  the  latter  some 
what  rare.  Bone  appears  in  tumours  under  lour  chiel  conditions  ; 1st,  as  t le 
result  of  the  ossification  of  a fibroma ; 2nd,  of  a sarcoma  ; 3rd,  of  an  enc  ion 
droma  ; and  4th,  as  a special  growth  covered  with  a firm  layer  of  pciiostcumj 
Bone  has  been  described  as  occurring  also  in  connection  with  carcinoma  , u 
this  assertion  has  not  been  confirmed  since  the  separation  ol  cancels  am  sar 
comas.  Only  the  last  two  forms  mentioned  above  are  usually  spoken  o as 
bony  tumours  or  exostoses.  They  differ  essentially  from  each  othei  in  wur 
seat  and  consistence,  as  well  as  in  their  mode  of  growth.  Those  dc\  c opm,-, 
from  cartilage  or  spongy  exostoses,  arc  situated  almost  invariably  in  the  i mm 
diate  neighbourhood  of  an  epiphysis,  and  rarely,  if  ever,  start  into  grovt  i a c 
the  twenty-fourth  year ; those  developing  from  a fibrous  periosteal  co'C  r, 
ivory  exostoses,  are  of  extreme  and  remarkable  density,  and  are  usua  y • ^ 
on  flat  bones,  such  as  those  of  the  head,  face,  scapula,  and  pelus.  o 
growths  closely  resemble  normal  bone  in  structure,  the  spongy  exosto. ... 
agreeing  with  the  cancellous  tissue  of  the  extremity  of  a iong^bone,  « ^ 

ivory  or  hard  exostosis  corresponding  to  the  petrous  portion  of  t ' 
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the  lower  jaw,  or  the  compact  tissue  of  a long  bone.  Both  forms  arc  invariably 
non-malignant. 

Spongy  Exostoses , sometimes  called  pedunculated  or  cauliflower  exostoses, 
from  their  shape,  are  most  common  at  the  upper  end  of  the  humerus  and 
the  lower  end  of  the  femur  (Fig.  375a),  and  on 
the  ungual  phalanx  of  the  great  toe.  If  observed 
during  the  stage  of  growth,  they  are  found  to  be 
covered  by  a perfectly  developed  hyaline  cartilage, 
which  apparently  grows  from  the  perichondrium 
covering  it,  and  quickly  undergoes  ossification  at 
its  deep  surface.  If  the  tumour  be  observed  when 
all  growth  has  ceased,  it  will  be  found  to  be  com- 
pletely bony,  being  composed  of  a pedunculated 
mass  of  cancellous  tissue,  covered  thinly  by  a layer 
of  compact  bone.  The  cancellous  tissue  of  the 
tumour  is  continuous  with  that  of  the  bone  upon 
which  it  grows,  ^the  compact  tissue  of  the  shaft 
being  absorbed  beneath  the  base  of  the  tumour. 

Sometimes  these  tumours  are  hereditary  and  mul- 
tiple. They  scarcely  ever  reach  a great  size,  and 
probably  cease  to  grow  if  they  become  completely 
ossified. 

Ivory  Exostoses.  — These  tumours  form  flat 
rounded  elevations,  usually  seated  about  the  bones 
of  the  skull  or  face.  They  are  covered  with  a 
fibrous  membrane  and  are  of  intense  hardness. 

Occasionally  they  are  multiple  and  grow  to  a considerable  size,  and  when 
seated  on  the  facial  bones  distort  the  features  horribly,  and  at  last  after  years 
of  suffering  possibly  cause  death  by  pressure  on  the  brain. 

(e.)  Myxoma.  Mucous  Tumour.- — These  tumours  are  classed  by  some 
writers  under  sarcomata,  as  the  tissue  of  which  they  are  composed  closely 
resembles  the  rudimentary  fat  of  the  foetus.  In  the  adult,  the  vitreous  body 
of  the  eye  is  the  only  part  in  which  mucous  tissue  is  normally  found.  Many 
tumours  formerly  described  as  colloid  cancer  belong  properly  to  this  class. 
Myxomata  usually  form  round,  oval,  or  lobulated  masses,  distinctly  surrounded 
by  a loose  capsule  of  connective  tissue.  They  arc  tense,  elastic,  and  gelatinous, 
frequently  giving  rise  to  a sense  of  fluctuation  so  distinct  as  to  lead  to  their 
being  mistaken  for  cysts.  They  are  usually  of  slow  growth.  On  section  they 
are  found  to  be  of  a delicate  pink  colour,  sometimes  stained  by  hemorrhages, 
or  they  may  present  an  uniform  yellowish  tint.  The  most  marked  peculiarity 
they  present  on  section  is  in  the  fluid  which  flows  from  the  cut  surface.  This 
is  abundant,  glairy,  and  tenacious,  having  the  appearance  of  thick  gum-water. 
On  chemical  examination  it  is  found  to  contain  mucus  ; microscopic  examina- 
tion shows  (Fig.  876)  in  the  purest  forms  of  myxoma  a beautiful  network 
composed  of  large  stellate  or  branched  cells,  the  processes  of  which  freely  com- 
municate with  one  another.  These  cells  are  embedded  in  an  almost  homo- 
geneous intercellular  substance,  in  which  vessels  can  be  clearly  seen  to  ramify. 
It  is  seldom,  however,  that  this  structure  is  found  so  pure  as  this.  In  addition 
to  the  stellate  cells,  numerous  small  round  cells  (Fig.  877)  are  usually  present, 
und  the  intercellular  substance  is  in  most  cases  traversed  by  delicate  bundles  of 
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Fig.  375. — Pedunculated  exos- 
toses (natural  size). 

A.  From  femur  of  a boy. 

B.  From  scapula  of  a child  three 

years  old. 

a.  Hyaline  cartilage. 

b.  Layer  of  imperfect  ossifica- 

tion. 

c.  Well-formed  spongy  bone. 

d.  Periosteum. 

Tlie  drawing  illustrates  the  dif- 
ferent proportions  which  the  va- 
rious constituents  of  the  tumour 
may  bear  to  one  another. 
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fibrous  tissue,  sometimes  containing  yellow  elastic  fibres.  The  stellate  cells 
may  be  smaller  in  some  cases  than  in  others.  The  peculiar  feature  of  the 
growth  is  the  mucous  intercellular  substance,  and  without  this  being  present 
no  tumour  should  be  called  a myxoma.  Frequently, Tissue  agreeing  in  all 
respects  with  that  of  a pure  myxoma  is  found  mixed  with  that  of  sarcoma, 
enchondroma,  or  adenoma.  These  tumours  are  spoken  of  as  myxo-sarcomata, 


TV.  376.— Myxoma,  from  a large  tumour  in  the 
° skin  of  ‘tiie  bark  (1SS  cliam.).  It  will  be 
noticed  that  even  the  round  cells  are  con- 
nected with  those  which  are  more  branched. 


Fig.  377.— Mucous  Polypus  of  Nose  (1SS 
diam.).  The  round  cells  van-  in  size 
and  are  distinct  from  the  branched 
ones.  The  branched  cells  are  very  ir- 
regular, and  the  matrix  somewhat 
lihrous. 


myxo-chondromata,  &c.  Myxo-chonclroma,  frequently  containing  portions  of 
adenoma,  forms  the  ordinary  parotid  tumour.  Occasionally  a development  of 
true  fat-cells  may  take  place  in  the  central  parts  of  a myxoma,  thus  indicating, 
as  Yirchow  thinks,  the  relation  of  these  tumours  to  embryonic  fat.  A few 
years  ago  I saw  in  consultation  a case  of  an  enormous  abdominal  tumour,  which 
proved  on  examination  after  death  to  be  a pure  myxoma,  weighing  at  least  thirty 
pounds,  the  central  parts  of  which  contained  an  abundance  of  true  adipose 
tissue.  Such  tumours  as  these  have  been  spoken  of  as  myxolipomata.  1 
have  since  seen  a similar  abdominal  tumour  in  a young  man.  After  death  it 
was  found  to  he  composed  almost  entirely  of  pure  myxoma-tissue.  - ev 
small  nodules  of  spiudle-cellecl  tissue  were  found  in  it,  but  no  fat.  - yxoma  a 
may  occur  in  any  part  of  the  body.  When  superficial  they  often  assume  a 
polypoid  form,  as  in  the  ordinary  mucous  polypus  of  the  nose.  3iyx  - 
mata  are  not  unfrequent  in  the  subcutaneous  cellular  tissue,  in  ,lon 
they  form  one  variety  of  false  neuroma,  and  they  are  occasionally  met  vwtn 
in  glands.  Myxomata  are  usually  noil-malignant,  but  occasionally  they, 
recur  locally  after  removal.  If  left  untreated,  they  may  cause  death  y u ce 
tion  of  the  skin  taking  place  over  them,  leading  to  sloughing  of  the  t urn  _ 
with  profuse  haemorrhage  and  foul  discharge.  Occasionally  they  m.q\  P 
fatal  from  pressure  on  important  organs,  as  in  the  case  of  the  a 1 ‘ 

tumour  above  mentioned.  The  Treatment  consists  in  the  removal  or 
o-rowth  whenever  an  operation  is  possible. 

G 

III  TUMOURS  WHICH  RESEMBLE  IN  STRUCTURE  MORE  OR  LESS  PERFECTLY. 

ONE  OP  THE  MORE  COMPLEX  TISSUES  OF  THE  BUUX. 

A.  Myoma.  Muscular  Tumour.— These  tumours  are  of  tw o classc^:  those 
containing  striated  and  those  containing  non-stnated  musculai  fib  . 


MYOMA  —NEUROMA -ANGIOMA . 
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- muscular  fibre  has,  at  present,  been  found  only  in  a few  congenital  tumours, 
H chiefly  in  large  growths  in  or  near  the  kidney,  in  which  it  is  mixed  with 
spindle-celled  sarcoma  and  cysts  lined  with  epithelium.  Non-striatcd  muscular 
fibre  is  found  in  abundance,  as  before  mentioned,  in  the  so-called  fibroid 
i tumours  of  tbe  uterus  (see  p.  983),  and  of  the  prostate,  but  it  is  always 

P associated  with  large  quantities  of  fibrous  tissue,  so  that  the  tumour  is  more 
properly  spoken  of  as  a myo-fibroma.  The  older  tumours  are  found  to  be 
...  composed  almost  entirely  of  fibrous  tissue,  the  muscular  fibre-cells  having 
undergone  atrophy.  Pure  myomata  have,  in  very  rare  cases,  been  found  in 
i connection  with  the  oesophagus.  Fagge  has  recorded  an  interesting  case  of 
this,  which  was  accidentally  discovered  after  death,  at  Guy’s  Hospital.  It 
. gave  rise  to  no  symptoms  during  life,  although  the  tumour  was  as  large  as  a 
P good-sized  egg.  Myomata  are  always  non-malignant. 

B.  Neuroma.  True  Neuroma.  Nervous  Tumour. — The  term  neuroma 
is  clinically  applied  to  any  tumour  growing  on  a nerve,  whether  it  be  a fibroma," 
myxoma,  sarcoma,  or  true  neuroma.  The  term  should  strictly  be  limited  to 
those  tumours  in  which  there  is  an  actual  new  growth  of  nervous  tissue. 
I Tumours  containing  newly  formed  nervous  tissue  are  rare.  Neuromata  com- 
1 posed  of  grey  matter  (non-medidlated  fibres  and  ganglionic  tissue)  have  been 
described,  but  they  are  so  infinitely  rare,  that  they  need  no  further  mention 
here.  The  vast  majority  of  true  neimomata  are  composed  of  bundles  of 
medullated  or  white  nerve  fibres,  interlacing  with  each  other,  or  sometimes 
rolled  up  into  masses,  and  separated  by  connective  tissue,  more  or  less  rich  in 
small  cells.  True  neuromata  occur  only  in  connection  with  nerves.  The 
bulbous  extremities  of  nerves,  often  seen  in  stumps  after  amputation,  have 
been  shown  by  Valentin,  Lebert,  and  others,  to  be  specimens  of  true 
neuromata.  True  neuromata  occur  also  without  previous  injury  of  the  nerve. 
They  are  then  frequently  multiple.  They  cannot  be  diagnosed  from  other 
1.  firm  tumours  of  nerves.  They  arc  sometimes  painful  and  tender,  and  some- 
i times  not.  The  most  characteristic  sign  of  any  tumour  seated  on  a nerve 
; is,  that  when  the  nerve  upon  which  it  is  seated  is  put  on  the  stretch  by 
the  position  of  the  part,  the  tumour  is  almost  immovable  in  a direction 
.1  parallel  to  the  course  of  the  nerve,  while  it  is  more  or  less  freely  movable  in 
the  transverse  direction.  True  neuromata  are  always  non-malignant,  and 
should  not  be  interfered  with  in  any  way  unless  they  give  rise  to  serious  in- 
convenience from  pain. 

C.  Angioma.  Vascular  Tumour.— Under  the  name  of  angiomata  are 
included  only  such  tumours  as  are  composed  of  vascular  tissue  of  new  growth, 
and  not  such  swellings  as  arise  fi-om  the  dilatation  of  pre-existing  vessels.  The 
so-called  cirsoid  aneurism,  or  aneurism  by  anastomosis,  being  supposed  to  be 
due  chiefly  to  a dilatation  of  pre-existing  arteries,  although  doubtless  accom- 
panied by  some  new  formation  of  vessels,  is  not  usually  included  amongst 
angiomata,  nor  are  the  swellings  formed  by  convoluted  masses  of  varicose 
veins.  True  angiomata  are  usually  divided  into  two  classes  :—the  /Mr  1 form 
angioma  or  telangiectasis,  and  the  cavernous  angioma.  The  pk.rifonn  angioma 
is  composed  of  a mass  of  tortuous  and  dilated  capillaries  bound  together  by  cou- 
necti\c  tissue  (figs.  378,  879).  The  blood  vessels  comprising  it  are  normal  in 
structure.  This  forms  the  ordinary  superficial  nmvus,  mother’s  mark,  or  port- 
wine  stain.  It  is,  probably,  always  congenital.  The  cavernous  angioma , or 
erectile  tumour,  resembles  in  structure  the  corpus  cavernosum  penis,  being  made 
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up  by  spaces,  communicating'  freely  with  each  other,  ihe  walls  of  the  spaces 
are  composed  of  fibrous  tissue,  and  arc  lined  with  an  endothelium  resembling 
that  of  a vein.  These  tumours  are  sometimes  distinctly  ciicumsci  ibed,  and  en- 
closed in  a loose  capsule  of  connective  tissue  ; in  other  cases  they  are  diffuse. 


Fin-  3TS. — Naivus  (1SS  diam.)  iuttltra- 
° tins;  fat.  Tlie  shaded  hands  repre- 
sent vessels  out  of  focus,  the  ends 
of  some  of  them  being  shown  in 
transverse  section. 


Fjcr.  379.  (454  diam.)  Shows  the  endothelium  appa- 
° rently  almost  obstructing  the  lumen  of  the 
vessels  as  the  result  of  their  contraction. 


They  are  sometimes  congenital,  but  often  arise  in  young  adult  life.  They  are 
most  common  in  the  subcutaneous  tissue,  but  have  also  been  met  with  in 
muscles,  and  in  the  liver,  spleen,  and  other  internal  organs.  The  mode  of 
origin  of  these  tumours  is  doubtful.  They  appear  sometimes  to  develop  as  a 

result  of  an  injury. 

The  symptoms  and  treatment  of  vascular  tumour  will  he  fully  described  m 

a subsequent  chapter.  . 

D.  Lymphangioma.  Tumour  composed  of  Lymphatic  Vessels. 

These  excessively  rare  tumours  are  composed  of  dilated  lymphatic  lessels 
communicating  with  each  other,  like  the  spaces  of  the  cavernous  angioma,  the 
cavities  containing  lymph  instead  of  blood.  Virchow  has  described  them  as 
occurring  congenitally  in  the  tongue,  forming  one  variety  of  hypertrophy  ot 
that  organ  (macroglossia).  They  are  said  to  have  been  seen  forming  a so 

pale,  compressible,  congenital  tumours  of  the  skin. 

E.  lymphaclenoma.  Tumour  composed  of  Lymphatic  Tissue. 
Lymphoma. — Lymphadenomata  are  composed  of  tissue  exactly  resein  > nig 
that  of  the  follicles  of  the  lymphatic  glands,  lymphoid  or  lymphatic  tissue,  the 
so-called  “ adenoid  tissue”  of  His  ; but  to  avoid  confusion,  the  term  “adenoid 
should  never  he  used  in  connection  with  this  structure,  but  resened  for  tissues 
resembling  those  of  the  secreting  glands.  Lymphoid  tissue  (Figs.  380,  ob  ) i 
characterized  by  a delicate  reticulate  stroma,  m the  meshes  ot  which  ai c P< 
numberless  cells,  in  every  way  resembling  the  white  5°rP^  ^ , / j JJcrcd 
The  stroma  is  composed  of  fibrous  tissue  containing  a few  o\al  nuclei  s 
through  it,  especially  where  the  bands  cross  each  other.  I He  stroma  m:  , 
some  cases  be  increased  in  amount  and  thicker  than  that  normally  found  m 
lymphatic  glands.  The  vessels  are  abundant  and  m close  connection  w' 
Si  £ tumours  are  white  or  grey  iu  colour,  somctuucs  sta.ned  by 
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Fig.  3S0.  — Lympharte- 
noma.  (454  diam.)  Some 
of  the  cells  have  been 
removed  to  show  the 
arrangement  of  the 
stroma. 


Fig.  381.— (188  diam.) 
Shows  general  ar- 
rangement. 


haemorrhages.  They  vary  considerably  in  consistence  ; sometimes  they  are 
soft  and  brain-like,  and  sometimes  hard  and  tough.  This  difference  depends 
upon  the  proportion  borne  by  the  cells  to  the  stroma.  The  softer  forms  yield 
an  abundant  milky  fluid  on  scraping,  resembling  the  juice  of  a cancer.  The 
lymphoid  character  of  the  cells  in  the  fluid,  however,  at  once  shows  the  true 
nature  of  the  growth.  The 
development  of  these  tu- 
mours forms  the  essential 
feature  of  the  general  affec- 
tion known  as  “Hodgkin’s 
disease.”  In  this  disease 
there  is  an  enlargement  of 
the  lymphatic  glands,  ac- 
companied in  some  cases 
by  disseminated  lymphoid 
tumours  in  the  liver,  spleen, 
kidneys,  and  other  organs, 
and  occasionally  in  the  me- 
dullary tissue  of  bones.  To 
this  general  form  of  the 
disease,  Gowers  applies  the 
name  of  lymphadenosis.  The 
chief  general  symptom  is  marked  and  progressive  anaemia.  The  red  corpus- 
cles of  the  blood  are  diminished  in  number,  and  the  white  may  or  may  not  be 
increased.  The  increase  in  the  white  corpuscles  is  met  with  chiefly  in  those 
cases  in  which  the  tumours  are  soft  and  disseminated  throughout  the  viscera, 
and  more  especially  when  the  spleen  is  enlarged.  The  disease  may  occur  at 
any  age,  but  is  most  common  in  young  adults.  For  the  further  symptoms, 
the  reader  must  refer  to  works  on  medicine.  Lymphadenoma  comes  under 
the  care  of  the  Surgeon  only  as  it  occurs  in  the  lymphatic  glands.  The  glands 
of  the  neck  and  axilla  are  most  frequently  affected.  They  form  painless 
swellings,  usually  firm  in  consistence,  and  of  slow  growth,  and  are  at  first 
indistinguishable  from  simple  hypertrophy  or  chronic  inflammatory  enlarge- 
ment. The  glands  remain  distinct  till  they  have  acquired  a considerable  size  ; 
but  later  on  they  often  fuse  together,  forming  a large  lobifiated  mass.  While 
they  remain  distinct,  they  form  no  adhesions  to  surrounding  parts,  and  can 
be  easily  removed ; but  when  the  growth  extends  beyond  the  capsules  of  the 
glands,  it  may  infiltrate  surrounding  structures.  They  show  scarcely  anv 
tendency  to  caseation,  and  never  soften  or  suppurate.  The  skin  covering  them 
is  not  adherent  and  retains  its  natural  colour.  The  affection  may  remain  for  a 
long  time,  or  even  permanently,  limited  to  one  set  of  glands.  In  these  cases 
as  a rule,  the  stroma  is  in  great  excess,  and  the  tumours  are  hard  and  fibroid' 
Alter  a time  they  may  cease  to  grow.  When  large  numbers  of  glands  arc 
affected  and  disseminated  growths  are  present  in  the  viscera,  the  growths  are 
usually,  but  not  always,  softer,  and  the  case  almost  inevitably' terminates 
fatally  after  two  or  three  years.  Death  may  take  place  from  the  general 
disease,  or  from  the  effects  of  local  pressure,  especially  when  the  growth 

extends  beneath  the  sternum,  or  presses  on  the  trachea  or  recurrent  laryngeal 
nerve.  J ° 

Lymphomata  frequently  come  under  the  observation  of  the  Surgeon. 
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affecting  a single  gland  or  group  of  glands  unaccompanied  by  any  constitu- 
tional  disturbance.  In  these  cases  the  disease  seems  to  he  a mcic  hj  pci  trophy 
of  the  affected  glands  ; and  perhaps,  strictly  speaking,  should  hardly  be  classed 
with  tumours.  ' The  diagnosis  of  lymphadenoma  in  the  early  stages  is  practi- 
cally impossible.  At  a iater  period,  the  great  enlargement  ol  the  glands,  and 
the  constitutional  symptoms,  indicate  the  nature  of  the  case.  The  absence  of 
a local  cause  of  irritation,  and  the  want  of  any  tendency  to  caseation  or 
suppuration,  serves  as  a rule  to  distinguish  it  from  chronic  inflammation  of  the 
o-lands.  The  question  of  removing  the  enlarged  glands  often  comes  before 
the  Surgeon.  If  the  affection  is  local,  and  the  general  health  fairly  good,  the 
operation  may  safely  be  undertaken.  If  there  is  very  marked  anaemia,  or  if 
there  be  a high  temperature,  and  especially  if  the  tumours  arc  very  numeious, 
the  spleen  enlarged,  and  the  white  corpuscles  distinctly  increased  in  number, 
any  operative  interference  should  be  avoided  unless  it  seems  possible  to  reheve 
the  patient  from  imminent  death  from  pressure  on  the  trachea. 

F Papilloma.  Tumour  resembling  the  Papillse  of  Skm  or  Mucous 
Membrane.— A papilla  is  a more  or  less  pointed  projection  composed  of 
areolar  or  homogeneous  connective  tissue,  surrounding  a capillary  loop  and 
covered  by  epithelium,  which  may  consist  of  many  layers,  as  m the  skm,  or 
of  only  one,  as  in  the  intestine.  Lymphatic  spaces  or  capillaries  are  presen 
in  the  areolar  tissue.  The  tumours  which  pass  under  the  name  of  papillomata 
are  usually  mere  hypertrophies  of  the  normal  papillae  of  the  part  on  which 
they  grow,  and  are  covered  by  the  variety  of  epithelium  normal  to  the  pau 
The  papillae  of  which  they  are  composed  differ  from  those  normal  to  the  part 
msiS’Lpe.and  vascuilrity.  Thus,  instead 

such  as  are  normal  to  the  skin,  we  may  have  growths  sometimes i ieachm0 
size  and  presenting  the  appearance  of  the  head  of  a good-sized  cauliflower. 
Instead  of  simple  papillae,  we  may  have  branched  growths  subdmdmg  agm 
and  ao-ain  and  connected  with  the  parent  tissue  only  by  a narrow  stalk  The 
vessels  of’  these  growths  arc  always  abundant,  and  frequently  dilated  to  I 
considerable  size.  The  connective  tissue  forming  the  basis »ot papj  1*  => 
more  or  less  crowded  with  small  round  cells,  according  to  the  rapidity  of  the 
Towth  Sometimes  the  deeper  layers  of  the  epithelium  are  darkly  pigmeiifrL 
Malignant  tumours  of  various  kinds  when  seated  on  a free  surface  may  assume 
f pSary  but  these  must  not  be  confounded  with  papillomata.  On 

the  other' hand  a papilloma  may  by  invisible  degrees  merge  into  an  cpit 
homa  either  squamous  or  columnar,  as  the  case  may  be,  the  distinction  between 
them15  sometimes  being  impossible,  even  with  the  help  of  the  microscope, 
may] however,  be  broadly  stated  that  so  long  as  the  tumour  nrmutam 
papillary  form,  the  epithelium  being  purely  superficial,  and  showing  no 
tendency  to  burrow  between  the  papillae  into  deeper  parts,  and  so Aon* , « 
mo  of  the  tumour  is  not  composed  of  masses  of  small  round  cells  inhltiatn  g 
th^suirArdi'ng1  structures,  we  may  at  least  hope  that  the  tumour  * u n- 
Si  Zr  iu  other  eases,  such  as  the  ~ " 
we  know  certainly  that  the  growth  ,s  sin,  do.  ( J and 

"rapAomata'of  tt'bAtlAAgAhiuly  covered  with  columnar  epithelium, 
are  always  soft. 
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The  chief  forms  of  papilloma  are  : — corus,  simple  warts,  condylomata  and 
mucous  tubercles,  and  some  forms  of  polypi  and  villous  tumours. 

Corns  consist  of  an  undue  development  of  cuticle,  with  a slight  increase  of 
the  vascularity  of  the  subjacent  cutis  ; subsequently  the  papilla?  themselves  be- 
come enlarged,  especially  when  the  irritation  has  been  prolonged  or  consider- 
able. A soft  corn  is  merely  one  which  from  its  situation  is  kept  constantly 
moist,  so  that  the  newly  formed  scaly  epithelium,  instead  of  forming  a dense 
crust,  peels  off,  leaving  the  vascular  and  sensitive  papilla;  but  thinly  covered. 

Warts  are  the  result  of  a primary  hypertrophy  of  the  papilla?,  accompanied 
by  the  formation  of  new  vessels,  and  a great  increase  in  the  development  of 
the  epidermis,  which  forms  laminated  strata,  and  sometimes  produces,  in  the 
hollows  between  the  papilla?,  masses  with  a concentric  arrangement  of  the 
cells,  closely  resembling  the  nest-like  structures  seen  in  epithelioma.  The 
true  warts  are  most  commonly  found  on  the  skin,  aud  are  then  often  very 
hard  and  horny  ; sometimes  they  may  develop  a long  horn-like  growth. 
Softer  varieties  are,  however,  found  on  the  muco-cutaneous  surfaces,  especially 


6 

' centre!  P ' m the  tleePer  *arts  tlle  cells  a»=  wore  deeply  stained  and  radiate  from  the 

1 vKUout  ly“!nS  the  llallillffi’  int°  tllG  ramifl0ati0ns  of  wllich  i«  prolonged. 


of  the  prepuce  ami  vulva,  and  are  usually  of  a specific  origin.  They  may  also 
occur  on  the  mucous  membrane  of  the  mouth  or  soft  palate  (Fig.  a 82)"  and 
h y are  not  uncommon  m the  larynx.  Warts  may  be  the  residt  of  a local 

tlMy  **“  * ^ -C 


The  warty  growths  from  the  vulva,  as  the  result  of  gonorrhoeal  irritation 
«y  teach  the  sme  of  a foetal  head.  Simple  cut^Ss  ate  ofS 


colour. 


are 

In  these  the  papilla?  may 
spaces  between  being  tilled  up  with 
is  readily  demonstrated  by  the  micro- 


pigmented,  being  of  a bluish-black 
not  be.  evident  to  the  naked  eye,  the 

epithelium,  but  the  papillary  structure 
scope. 

j_  y occlu  a^out  ttle  auus  an(I  iii  the  perinseum  and  folds  of 
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the  nates,  as  well  as  occasionally  in  the  larynx  and  fauces.  They  are  always 
dependent  on  a syphilitic  taint.  When  situated  on  the  mucous  membranes, 
they  are  often  pointed,  somewhat  pendulous,  nodulated  on  the  surface,  very 
vascular  and  bleed  readily  when  touched ; but  when  they  occur  on  a muco- 
cutaneous surface,  they  are  flattened,  expanded,  soft,  and  white,  constituting 

the  true  condylomata  or  mucous  tubercles. 

Some  forms  of  polypi  are  properly  classed  amongst  papillomata,  ihus  the 
simple  polypus  of  the  rectum  may  be  a soft  papilloma  bearing  columnar  epi- 
thelium. In  some  rare  cases,  the  epithelium  has  been  found  to  be  sea  y.  The 
papillae  may  branch  again  and  again,  the  peduncle  being  comparatively  small. 

It  is  difficult,  however,  to  draw  any  accurate  line  between  such  papillomata 

and  the  columnar  epithelioma  to  be  described  hereaftei  . 

The  common  form  of  villous  tumour  of  the  bladder,  frequently  described 
as  “ villous  cancer,”  should  also  undoubtedly  lie  included  under  papillomata. 
This  tumour  is  composed  of  long  delicate  processes  floating  freely  m the  cavity 
of  the  bladder,  attached  only  at  their  bases.  They  each  consist  of  a di  a cu 
capillary  loop,  surrounded  by  an  almost  homogeneous  connective  tissue,  con- 
taining a feiv  scattered  round  or  oval  cells,  and  covered  with  an 
an  irregular  shape,  often  resembling  spindle-cells  m form,  and  s^lai  to  ffiat 
naturally  lining  the  bladder.  Tins  epithelium  is  very  difficult  to  find,  as  it 
soon  separates  by  maceration  hi  the  urine  after  death.  The  base  from  wh 
the  villi  grow  is  composed  merely  of  fibroid  tissue  tunnelled  in  all  directions 
by  dilated  vessels.  These  tumours,  if  left  unrelieved,  mvanaffiy  tenmn^ 
fatally  from  the  abundant  hmmorrliage  to  which  they  give  rise  and  the  eflect 
they  have  in  interfering  with  the  escape  of  mine  from The ib  addrn;  bffittay 
never  o-ive  rise  to  secondary  deposits  nor  invade  surrounding .structures,  and  are 
consequently  non-malignant.  They  will  be  more  fully  described  under  diseases 

°f  The  Central  principles  of  Treatment  of  these  affections  consist  m their 
removal  by  excision,  ligature,  or  caustics,  according  to  their  size,  situation,  an 
Siel  Excikon  is  usually  preferable  when  they  are  ffi  Imge  s,  • I 
they  are  seated  on  a mucous  surface,  and  are  pedunculated,  the  hgawxe  is ^ 
safest  means  of  removal.  In  many  cases  Paquehn  s cautery  wffi  be  fom  d ug 
useful  in  removing  large  papillary  growths.  Smah ^ warty  jo*  ths  on  t e hm 
or  on  a muco-cutaneous  surface  may  be  conveniently  dertrojed  b cm ubc 
The  term  “ polypus  ” may  perhaps  be  more  conveniently  defined  here  a 
elsewhere.  It  is  purely  clinical,  and  has  no i patho 


elsewhere.  It  is  purely  enmuu,  <mu  — i—  o . paying  a 

means  a tumour  growing  from  the  mucous  surta ^ mg  o > «v  > . " 


distinct  peduncle  and  a rounded,  oral,  or  papillary  form.  Thus 

polypus  of  the  nqse  is  “'ally  a ““ 'f " , ' d,f  tie  met™ 


lYAuniiij  o a * * , . . 

Polypus  of  the  uterus  is  a am  usuaUy 


often  a papilloma,  and  sometimes  a iuim  - WT'„"Z„  ‘ iJA  they  grow, 
covered  by  a prolongation  of  the  mucous  ^ win- ciliated 

Thus  the  mucous  polypus  of  the  nose  is  covered  by  a membrane 

CP!SL.  Glandular  Tunroura.-Thesc  tiimoiu, 
glands  in  structure.  Secreting  glands  are  racemose  ’ 

quently  adenomata  arc  divided  into  two  conespon  ^ tubules  resembling 
The  Tubular  Adenomata  are  imposed ^ fpc  surface.  They 

the  crypts  of  Liebcrkiihii,  some  closed  aud  some  oi.c 


ADENOMA— TUBULAR— RACEMOSE. 


995 


are  usually  papillary,  and  seated  on  some  parts  of  the  intestine.  They  often 
form  polypoid  tumours.  When  simple  and  with  well  marked  papillae,  they 
might  perhaps  be  more  properly  spoken  of  as  papillomata,  and  they  were 
consequently  mentioned  under  that  class.  When  showing  the  well  marked 
malignancy  so  common  to  these  growths,  they  are  classed  with  carcinomata, 


Fis 


3S3'it  i''lfm,na’  i°fn  sIow  ?-l'°'vth-  (133  diam.).  Stroma  bears  a large  proportion  to  the  spaces, 

it  consists  of  well-formed  fibrous  tissue.  Tubes  contain  more  than  one  layer  of  epithelium. 


either  under  the  name  of  columnar  epithelioma  or  adenoid  cancer.  They 
will,  therefore,  be  more  fully  described  hereafter. 

The  Racemose  or  Acinous  Adenomata  resemble  in  structure  more  or 
less  perfectly  a racemose  gland,  and  arc  found  always  in  connection  with  such 


tile  epithelium  in  the  achlu’s’amn^cUn1  severn^Tayers  ^stroma ' eti,UteS-  sl’oken  ,lf  iis  adenosarcoi 

fibres.  ° 11  sevuui  laj era,  the  stroma  contains  many  oval  ceUs  aiul  si 


linir  l i IgS‘  o88»  S84)‘  nThey  arc  comPosed  of  rounded  or  irregular  spaces 
Z Zl IT!  r rthe,ir  somewhat  square  or  rounded  in  form, 

either  ayeiS  deep;  J lie  sl)aces  communicate  with  each  other, 

nmr  7 -i  ,by  meanS1°f  ducfc-like  channels.  The  acini,  which  are 

vessels  unYconfV ^ SeparafcGd’  are.  bound  together  by  fibrous  tissue,  bearing 
, d confcaininS'  ccIls  varying  in  shape  and  number.  In  the  most 

3 S 2 
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typical  forms  the  cells  are  merely  such  as  arc  seen  in  ordinary  connective 
tissues  • hut  if  the  tumour  be  growing  rapidly,  large  numbers  of  small  round 
or  oval  cells  are  found  (Fig.  384).  Sometimes  the  tissue  between  the  acini 
may  be  composed  entirely  of  spindle-cells,  in  fact,  may  have  the  structure 
of  a spindle-celled  sarcoma  ; the  tumour  is  then  often  spoken  of  as  an  adeno- 
sarcoma.  Sometimes  tissue  resembling  that  of  a myxoma  may  be  found. 
Yery  frequently  the  acini  become  dilated  into  cysts,  varying  in  size  from  a 
pin’s  head  to  a walnut,  or  larger ; this  forms  the  so-called  cystic  sarcoma  of 
the  mamma.  Not  unfrequently  in  such  cases  cauliflower-like  growths  similar 
in  structure  to  the  rest  of  the  tumour,  may  be  found  projecting  into  the  cysts 
(intracystic  growths — proligerous  cysts  of  the  mamma).  These  tumours  are 
infinitely  most  frequent  in  the  mamma,  but  they  are  sometimes  seen  m con- 
nection with  the  parotid,  and  have  been  recorded  as  growing  from  the 
racemose  glands  of  the  soft  palate,  from  the  lachrymal  gland,  and  from  the 
sebaceous  glands  of  the  skin.  In  the  parotid  they  are  often  mixed  with 
myxoma  and  enchondroma.  They  are  rounded  or  oval  m shape  peifecfl| 
circumscribed,  and  surrounded  by  a fibrous  capsule.  They  are . hard  an 
elastic,  occasionally  presenting  points  of  fluctuation  when  containing  large 
cysts.  They  are  always  non-malignant,  and  there  is  no  reason  to  jeht'^ 
that  they  ever  assume  a carcinomatous  character.  Then  c linca 
and  treatment  will  be  fully  discussed  in  the  chapters  on  the  diseases  o 
organs  in  which  they  occur. 

IV.-TUMOUKS  COMPOSED  OP  TISSUE  ™ 

SirVSnS  'SSSSSS^cS'JS,  To-Tective  tissue. 

SARCOMATA. 

The  laro-e  croup  of  tumours  now  classed  together  under  the  name  of  sarco- 
mate i mL  winch  were,  till  company 

variety  of  other  names,  and  grouped  in  other  divisions : and  the  term  suimmu  , 
which\as  now  received  a definite  meaning,  was  formerly  applied  to  almost  a 
(of t fieshv  Growth  Almost  all  soft  sarcomata  of  bones,  the  glioma  or  gho-sa  - 
°o ma  of  Ihe  e e sarcomata  of  secreting  glands,  and 
called  soft  earner;  the  melanotic  sarcoma, 

and  the  ossifying  sarcoma, -osteoid  cancer;  many  film  sarcomata  lave 01 
described  as  schriius,  and  soft  sarcomata  ^ 

blood-cysts.  Lastly,  the  tumours  known  as  thc 

rent  fibroid,  malignant  fibroid,  and  myeloid,  have  all 

great  class  b sarcomata.  These  tumours  may  any  1 ^ of  « e Wy 

They  may  present  every  variety  of  consistence,  colour,  and _ shape,  u } ^ 

be  iron  inscribed  or  diffuse  ; they  may  be  as  innocent  as  . fatty  ™ ^ 

malignant  as  the  worst  form  of  oncer  Tta in Tanner 

found  in  embryonic  tissue,  a description  ot  which  lias  oecn 

m"  (p  Zy  l«  pathological  analogue  is  seen  n the  products of > mflamn. 

SSit  betiveen  tLe  and  sarcoma  arc  ££%££> 

inflammation,  supposing  they  live,  show  a k,  k - ' f t]  ?rPowth  show 

some  more  perfect  tissue;  but  m a structure  being 

jio  higher  development  than  the  most  recent  the  same  l oedily  to 

m a rule  maintained  throughout.  Inflammatory  ne v powth  cud 
limit  themselves,  sarcomata  to  grow  .ndcfimtely.  in  »« 
elements  are  often  larger  than  those  seen  in  inflammation. 
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The  cells  of  sarcomata  vary  greatly  iu  shape  and  size,  and  it  is  chiefly 
according  to  these  variations  that  this  group  is  subdivided.  I he  cells  consist 
simply  of  a mass  of  protoplasm  surrounding  one  or  more  nuclei,  and  enclosed 
in  no  cell-wall.  They  may  be  small  and  round,  exactly  resembling  the  white 
corpuscles  of  the  blood,  or  large  and  round,  looking  almost  like  epithelium- 
cells  ; they  may  be  oval,  spindle-shaped  or  fusiform,  stellate  or  tailed  ; laige 
mother-cells  crammed  with  nuclei  may  be  found,  and  occasionally  the  cells  are 
pigmented.  The  intercellular  substance  may  be  scanty  or  abundant,  homo- 
geneous or  fibrous,  but  whenever  it  is  recognizable  it  is  seen  to  penetrate 
between  the  individual  cells  iu  the  greater  part,  if  not  in  the  whole  of  the 
tumour,  and  thus  a broad  distinction  is  established  between  these  growths  and 
carcinomata,  in  which  the  stroma  forms  alveolar  spaces,  the  cells  lying  free 
within  them.  Occasionally  the  growth  may  ossify.  The  blood-vessels  of 
sarcomata  are  usually  abundant  aud  thin-walled,  resembling  those  of  newly 
formed  granulations.  This  makes  these  tumours  prone  to  bleed,  both  into 
their  own  substance  and  externally,  aud  may  perhaps  account  for  the  readiness 
with  which  many  sarcomata  propagate  themselves  in  the  direction  of  the  cir- 
culation. Of  the  lymphatics  of  sarcomata  we  know  little  or  nothing.  These 
growths  are  usually  prone  to  early  degeneration.  They  most  commonly  undergo 
fatty  degeneration  in  their  central  parts,  but  occasionally  they  may  calcify  ; 
mucous  softening  also  may  take  place.  When  they  reach  the  surface  they  may 
slough  aud  ulcerate,  forming  foul  cavities,  sometimes  of  great  size.  Cysts  are 
of  frequent  occurrence  in  some  forms  of  these  tumours.  On  scraping  after  a 
section  has  been  made,  sarcomata  do  not  yield  a milky  juice  when  fresh,  but 
after  about  twenty-four  hours  it  can  often  be  obtained.  Some  sarcomata  are 
distinctly  circumscribed  and  enclosed  in  a fibrous  capsule,  others  infiltrate  sur- 
rounding parts  like  the  carcinomata.  Sarcomata  are  most  frequent  in  youth 
and  middle  life.  As  a rule,  it  may  be  said  that  sarcomata  infect  the  system 
generally  through  the  medium  of  the  blood-vessels,  while  carcinoma  is  dissemi- 
nated chiefly  by  the  lymphatic  system.  This  ride  has  many  exceptions,  yet 
nothing  is  more  common  than  to  see  secondary  growths  of  sarcoma  in  the 
lungs,  liver,  aud  other  organs,  without  the  lymphatic  glands  having  ever  been 
affected.  The  reverse  is  certainly  the  rule  in  carcinoma.  It  may  be  broadly 
stated  also  that,  the  more  closely  a sarcoma  approaches  to  fully  developed 
connective  tissue  in  its  structure,  the  less  likely  it  is  to  prove  malignant ; but 
this  rule  is  not  free  from  exceptions.  Sarcomata  vary  greatly  in  their  rate  of 
growth,  some  proving  fatal  in  less  than  a year,  others  lasting  many  years  with- 
out attaining  any  considerable  size.  Sarcoma-tissue  sometimes  occurs  mixed 
with  other  kinds  of  growth. 

Varieties  OF  Sarcoma.  Small- Round-celled  Sarcoma.  Granulation 
Sarcoma.  Encephaloid  Sarcoma. — These  tumours  were  formerly  included 
among  soft  or  encephaloid  cancers.  They  resemble  in  structure  the  superficial 
layers  of  granulations,  being  composed  of  small  round  cells  about  the  size  of  a 
white  blood-corpuscle,  or  a little  larger,  each  containing  a round  or  oval 
nucleus,  and  embedded  in  a homogeneous  intercellular  substance  (Fig.  385). 
Sometimes  the  intercellular  substance  is  scarcely  perceptible,  sometimes  it  is 
more  abundant,  as  in  the  accompanying  figure.  It  may  be  more  or  less  dis- 
tinctly fibrillated.  The  tumour  may  thus  closely  resemble  a lymphadenoma, 
but  on  careful  examination  the  stroma  will  be  found  not  to  be  so  clearly  reti- 
cular. These  tumours  are  soft,  sometimes  even  pulpv,  and  grev  or  whitish  in 
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colour.  They  very  often  infiltrate  surrounding  parts.  They  are  excessively 
vascular,  and  often  present  scattered  patches  of  haemorrhage  or  cysts  resulting 
from  extravasation  of  blood.  They  yield  no  milky,  juice  when  quite  fresh,  hut 
when  decomposition  sets  in,  it  can  easily  be  obtained  by  pressure  or  scraping. 
Their  chief  seats  are  the  skin,  bones,  subcutaneous  areolar  tissue,  muscles, 
and  occasionally  in  glands.  Their  diagnosis  cannot  be  accurately  made  till 
after  removal.  They  show  a malignancy  equal  to  that  of  the  worst  cancers. 


Pier.  3S5. — Round-celled  Sarcoma,  from  a large 
° tumour  iu  tlie  muscles  round  the  upper  end 
of  the  femur  (1SS  diam.).  The  cells  vary 
in  size  and  have  a very  clear  nucleus  and 
nucleolus  ; the  matrix  which  has  shrunk  away 
from  the  ceUs  is  faintly  granular: 


Fig.  SSC. — Spindle-celled  Sarcoma,  from  sub- 
cutaneous tissue  of  groin  (1SS  diam.). 
Cells  of  medium  size  ; no  intercellular 
fibres. 


Their  growth  is  rapid,  and  they  early  give  rise  to  secondary  deposits,  especially 
in  the  lungs,  and  the  lymphatic  glands  are  frequently  affected. 

One  form  of  small  round-celled  sarcoma  has  been  described  by  A irchow 
under  the  name  of  Glioma,  from  its  resemblance  in  structure  to  the  neuroglia 
or  connective  tissue  of  the  brain.  It  is  composed  of  an  excessively  delicate 
areolar  stroma,  having  round  cells  embedded  in  its  meshes.  These  tumours  vary 
much  in  consistence,  being  sometimes  soft  and  sometimes  quite  firm.  They 
occur  almost  invariably  in  connection  with  the  nerves  or  nervous  centies.  The 
tumour  formerly  known  as  soft  cancer  of  the  eyeball  is  in  fact  a glioma  arising 
from  the  retina.  It  is  most  common  in  young  children,  and  frequently  runs  a 
malignant  course,  projecting  beyond  the  eyeball,  infiltrating  surrounding  paits, 
and  giving  rise  to  secondary  deposits. 

Spindle-celled  Sarcoma.  Fasciculated  Sarcoma.  Recurrent  Fibroid 
Tumour.  Fibro-plastic  Tumour.  These  tumours  arc  composed  of  spindle- 
shaped,  fusiform,  or  oat-shaped  cells,  either  lying  closely  in  contact  with  each 
other  or  separated  by  a homogeneous  or  fibrous  intercellular  substance 
(Fig.  386).  The  cells  vary  greatly  in  size  in  different  tumours,  but  arcusua  y 
tolerably  equal  in  the  same  growth.  They  may  be  little  more  than  -,troo  1 
inch  in  length,  or  they  may  reach  entirely  across  the  field  ot  the  microscope. 
This  has  given  rise  to  the  distinction  between  large  and  small  spindle-c 
sarcomata.  The  intercellular  substance  is  usually  more  abundant  and  mom  u v 
developed  into  fibrous  tissue  in  the  small  than  in  the  large-celled  grow  1 ’ 
and  it  is  the  former,  therefore,  that  gradually  merge  into  “ ome 

is  often  difficult  to  determine  under  which  heading  to  class  then  , • ^ 

writers  have  given  them  the  name  fibrosarcoma.  Al  . »s  ^“ually 
small,  contain  an  oval  nucleus  with  one  or  more  nucleoli.  1 cells . - J 
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arranged  in  bands  crossing  each  other  in  various  directions,  often  gi\  mg  t ic 
growth  a fasciculated  or  fibrous  appearance,  and  if  a band  happens  to  be  cut 
transversely  it  presents  the  appearance  of  a group  of  small  round  cells.  1 ie 
vessels,  as  in  other  sarcomata,  are  abundant  and  thin- walled. 

The  small  spindle-celled  sarcomata  are  usually  firm  in  consistence,  and  of  a 
pinkish  or  white  colour,  the  central  parts  being  yellow  from  fatty  degeneration. 
Occasionally  they  contain  cysts  filled  with  straw-coloured  fluid,  and  they  may 
closely  resemble  in  aspect  the  common  fibroid  tumour.  They  grow  by  prefer- 
ence in  fibrous  structures,  as  fascial,  skin,  or  tendons  ; they  may  occur  in  inter- 
muscular spaces,  or  occasionally  in  the  sheaths  of  nerves.  Thus  I amputated 
a leg  a few  years  ago  for  a large  tumour  of  this  kind  seated  on  the  posterior 
tibial  nerve.  Though  these  tumours  are  usually  distinctly  circumscribed  and 
sometimes  encapsuled,  and  run  a perfectly  innocent  course,  in  many  cases 
they  show  an  extraordinary  tendency  to  local  recurrence  after  removal ; but  it 
is  rare  for  them  to  give  rise  to  secondary  deposits  in  internal  organs.  Paget 
describes  these  growths  under  the  name  of  recurrent  fibroid  tumours , and 
relates  several  instances  of  them.  One  was  a tumour  of  the  upper  part  of  the 
leg,  which  between  184G  and  the  end  of  1848  had  been  removed  five  times, 
and  reappeared  for  the  sixth  time  after  the  last  operation,  when,  as  it  had 
become  large  and  ulcerated,  amputation  was  deemed  advisable ; this  procedure, 
however,  was  followed  by  death.  The  examination  of  the  third  tumour  pre- 
sented “ very  narrow,  elongated,  caudate,  and  oat-shaped  nucleated  cells,  many 
of  which  had  long  and  subdivided  terminal  processes  ; ” in  the  last  removed 
tumour,  the  cells  were  generally  filled  with  minute  shining  molecules,  as  if  fatty 
degeneration  had  taken  place.  In  another  case,  a tumour  of  the  shoulder  had 
been  removed,  and  returned  four  times  between  May,  1848,  and  December, 
1849,  reappearing  in  the  following  year  for  the  fifth  time  ; it,  however,  after  a 
time  became  stationary,  and  many  years  afterwards  the  patient,  but  for  the 
presence  of  the  tumour,  might  be  considered  to  be  a strong  and  healthy  man. 
Paget  relates  also  a case  in  which,  between  1889  and  1851,  Syme  removed  a 
tumour  of  this  kind  five  times  from  the  upper  part  of  the  chest : it  recurred  a 
sixth  time  and  was  followed  by  death.  He  refers  also  to  a case  by  Gluge,  in 
which  a similar  tumour  was  five  times  removed  from  the  scapula,  its  sixth 
reappearance  being  followed  by  death.  The  most  interesting  of  all  is  a case 
by  Maclagan,  in  which  four  removals  were  performed  in  the  course  of  thirty- 
six  years,  twenty-three  years  intervening  between  the  second  and  third 
removals,  and  eleven  between  the  third  and  fourth.  Since  this  form  of  tumour 
was  first  described  by  Paget,  a number  of  instances  have  been  recorded  by 
British  and  continental  Surgeons.  These  recurrent  tumours  appear  to  become 
more  malignant  in  the  later  than  in  the  earlier  recurrences,  becoming  more 
painful,  rapidly  degenerating,  and  giving  rise  to  an  ulcerating  fungus,  which 
eventually  proves  fatal  by  exhaustion  and  haemorrhage.  The  cells  will  then  be 
found  to  have  become  larger,  and  the  intercellular  substance  softer  and  devoid 
of  fibrillation  ; and,  in  fact,  they  merge  into  the  large-celled  form  of  spindle- 
celled  sarcoma.  This  is  clearly  shown  by  a case  which  occurred  under  my 
care  at  University  College  Hospital.  A tumour  as  large  as  a full-sized  turnip 
was  removed  from  the  shoulder  of  a middle-aged  man,  and  was  found  to  be 
slightly  connected  with  the  spine  of  the  scapula.  On  examination  it  presented 
all  the  characters  of  a spindle-celled  sarcoma,  consisting  almost  entirely  of 
densely-packed  fusiform  cells,  with  oval  or  oat-shaped  nuclei.  A small  mass 
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reappeared  before  the  wound  had  completely  healed,  and  on  examination  pre- 
sented a much  larger  proportion  of  oval  cells  and  spindle-cells,  now  having 
double  nuclei.  It  recurred  a second  time,  and  now  but  few  well-formed 
spindle-cells  were  found,  but  the  tumour  was  chiefly  composed  of  oval  and 
flaslc-shaped  cells,  or  rather  masses  of  protoplasm,  in  which  numerous  nuclei 
were  embedded.  A portion  of  the  spine  of  the  scapula,  which  was  removed 
Avith  the  tumour,  showed  that  the  groAvth  had  sprung  from  the  cancellous 
tissue  of  the  bone. 

Large  spindle-celled  sarcomata,  formerly  often  spoken  of  as  fibro-plastic 
tumours,  are  much  softer  than  the  variety  last  described.  They  are  usually  of 
a pinkish  colour,  frequently  stained  dark-red  in  parts  from  extravasations  of 
blood,  and  if  of  any  size,  their  central  parts  are  opaque  and  yellow  from  the 
effects  of  fatty  degeneration.  They  yield  more  or  less  transparent  viscid  juice 
on  scraping,  mixed  with  fragments  of  the  growth.  They  may  be  distinctly 
circumscribed  and  encapsuled,  but  not  infrequently  they  invade  surrounding 
parts.  They  often  contain  cysts  of  some  size,  sometimes  filled  with 
straw-coloured  fluid  and  sometimes  with  blood  or  a blood-coloured  liquid. 
These  tumours  form  frequently  in  connection  with  bones,  especially  commenc- 
ing under  the  periosteum  of  the  shafts  of  long  bones  or  about  the  bones  of  the 
face  or  nose.  A few  years  ago  I amputated  a thigh  at  the  hip-joint  in  Univer- 
sity College  Hospital,  for  a large  tumour  of  this  kind  growing  beneath  the 
periosteum  of  the  femur  ; and  in  another  case  the  arm  was  removed  by  Heath 
for  a similar  growth.  Both  had  caused  spontaneous  fracture  of  the  bone,  and 
both  ultimately  proved  fatal  from  internal  deposits.  These  tumours  Avhen 
affecting  bone,  must  not  be  confounded  Avith  the  myeloid,  which  they  closely 
resemble.  Large-spindle-celled  sarcomata  grow  also  from  fasciae  and  inter- 
muscular spaces,  and  not  unfrequently  from  glands,  especially  the  mamma  ; and 
they  may  be  found  in  rare  cases  in  almost  any  situation.  They  very  often  run 
a malignant  course,  giving  rise  to  secondary  deposits  in  internal  organs. 
Their  tendency  to  local  recurrence  after  removal  is  very  great. 

From  what  has  been  said  above,  it  will  be  seen  that  the  spindle-celled 
sarcomata  form  a very  large  and  important  group  of  tumours,  varying  greatly 
in  clinical  characters  and  structure,  but  all  resembling  each  other  in  the  broad 
feature  of  the  spindle  cell  forming  the  predominant  element.  As  to  their 

prognosis , it  may  be  broadly  stated  that  the  more 
they  approach  the  structure  of  the  spindle-celled 
groAvth  found  in  cicatrizing  wounds,  the  less  likely 
they  arc  to  give  rise  to  general  infection  of  the 
system  ; but  that  even  the  simplest  may  recur 
locally  after  removal,  and  consequently  too  guarded 
a prognosis  cannot  be  given  in  such  cases. 

Oval-celled  Sarcoma  (Fig.  387)  maybe  looked 
upon  as  merely  an  extremely  rapidly  growing  and 
malignant  spindle-celled  tumour.  Thus  avc  saw  in 
the  case  above  mentioned,  that,  as  the  rapidity  of  the 
growth  increased  Avith  each  recurrence,  the  spindle- 
cells  became  replaced  by  large  oval  cells  with  two  or  more  nuclei.  But  similai 
growths  may  occur  primarily.  They  arc  soft,  rapidly  growing,  rarely  com- 
pletely circumscribed.  They  are  of  a delicate  pinkish  colour,  and  yield  an 
abundant  slimy  albuminous  fluid  on  section.  I have  tAvice  had  occasion 
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387.— Oval-celled. 
(188  clinm.). 
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remove  such  growths  from  the  neighbourhood  of  the  mamma  In  one  case 
it  recurred  locally  after  the  wound  had  healed,  and  m a short  time  loirned 
an  enormous  tumour,  larger  than  the  patient  s head.  >She  ic  nsec  a seconc 
operation,  and  the  case  soon  terminated  fatally.  In  the  ot  ei,  a ioua  1 a 
large  portion  of  the  pectoral  muscle  was  removed  with  the  tumour,  it 
recurred  before  the  wound  healed,  and,  in  spite  of  the  free  application  of 
caustics,  grew  with  enormous  rapidity,  in  a few  weeks  forming  a fungating 
mass  as  large  as  a foetal  head. 

Myeloid  or  Giant-celled  Sarcoma  Avas  formerly  often  classed  under 
fibro-plastic  tumours,  and  sometimes  probably  as  soft  cancer.  It  was  described 
by  Abernethy  under  the  name  of  “ albuminous  sarcoma.”  It  was  first  fully 
described  by 'Leber  t,  and  its  clinical  and  anatomical  characters  have  been  care- 
fully investigated  by  Paget.  It  is  nearly  related  to  the  spindle-celled  group 
of  sarcomata. 

The  most  characteristic  feature  of  myeloid  tumours  is  the  presence  of  large, 
many-nucleated  masses  of  protoplasm — the  so-called  myeloid  cells — somewhat 
resembling  the  cells  found  in  the  marrow  of  foetal  bones  (Figs.  388,  389). 
They  are  often  of  great  size,  sometimes  T-,YAh  or  even  Jgth  inch  in  diameter, 
and  extremely  irregular  in  shape,  having  processes  projecting  from  them  in  all 


Fig.  3S8. — Myeloid  Sarcoma  from  the  Lower  Jaw 
(454  diam.).  The  small  cells  have  shrunk  away 
from  the  myeloid  cells,  the  former  vary  from 
round  to  spindle  shape. 


Fig.  3S0. — Constituents  of  a Myeloid  Tumour 
(454  diam.). 

civ’.  From  a fresh  scraping. 
b,  c.  From  a stained  section. 

</.  Transparent  nuclei  from  a fresh  scraping. 


directions.  The  nuclei  vary  from  eight  or  ten  to  thirty  or  forty  in  number, 
and  are  oval  in  shape,  with  distinct  and  highly  refracting  nucleoli.  These 
myeloid  cells  are  embedded  in  masses  of  spindle-shaped  or  roundish  cells, 
between  a\ hich  there  is  either  no  intercellular  substance,  or  merely  a small 
quantity  ot  homogeneous  gelatinous  material.  These  growths  arc  extremely 
vascular  ; so  much  so,  that  the  whole  mass  may  pulsate  distinctly.  Myeloid 
umours  frequently  contain  cysts,  often  of  considerable  size.  On  section 
ey  present  a soft  gelatinous  appearance  and  brittle  structure  ; they  usually 
yie  ( a slimy  fluid  on  scraping,  mixed  with  fragments  of  the  tumour  ; they  are 
o a pink  colour  at  their  growing  margin,  Avhile  the  central  parts  are  of  an 
opaque  agIIoav  from  fatty  degeneration.  The  intermediate  parts  usually 
| present  patches  of  a dark  maroon  colour,  caused  by  extravasations  of  blood. 
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Occasionally  patches  of  ossification  may  he  found.  Myeloid  tumours  grow 
almost  exclusively  from  hone,  and  hy  far  most  frequently  from  the  medullary 
cavity  or  cancellous  tissue  at  the  head  ol  a long  bone.  They  attain  to  a large 
size,  sometimes  slowly  and  gradually,  and 


o'- 

at  other  times  with  very  great 
rapidity.  The  growth  gradu- 
ally causes  absorption  of  the 
hone,  but  at  the  same  time  a 
new  deposit  takes  place  from 
the  periosteum,  so  that  the 
tumour  is  enclosed  in  a thin 
bony  shell,  which,  on  pressure, 
yields  the  peculiar  sensation 
known  as  an  “ egg-shell  crack- 
ling.” On  reaching  a carti- 
lage-covered surface  it  pushes  the  cartilage  before  it,  but  rarely  if  ever  per- 
forates it.  On  examination  of  such  a tumour  after  removal,  a bony  plate 
will  frequently  be  found  separating  it  from  the  medullary  canal.  In  other 
cases  it  may  extend  a long  distance,  infiltrating  the  medulla.  Myeloid  tumours 

are  most  common  , at  the  lower 


•Myeloid  Tumour  of  Radius. 


Fig.  391.— Myeloid  Tumour  of  the  Metacarpal  Bones  of 
the  Index  and  Middle  Fingers.  Successful  Removal 
of  those  Bones  and  Fingers. 


end  of  the  femur,  the  upper  end  of 
the  tibia,  and  the  upper  end  of  the 
humerus.  They  also,  when  growing 
from  the  jaw-bones,  form  one  va- 
riety of  epulis.  I have  removed 
them  from  the  lower  end  of  the  ra- 
dius, and  from  the  metacarpal  bones 
(Figs.  390,  391).  In  the  majority 
of  cases  they  may  be  safely  removed 
without  the  prospect  of  recurrence, 
but  occasionally  they  return  after 
removal.  The  true  myeloid  rarely, 
if  ever,  gives  rise  to  secondary  de- 
"lands  or  internal  organs.  Myeloid  tumours  are  said 


posits  in  the  lymphatic  0-  - . 

to  have  been  seen  in  the  parotid  region  and  the  mamma,  but  this  is  doubtful. 

Ossifying  and  Osteoid  Sarcomata.— These  tumours  were  former  y 
classed  amongst  the  cancers,  under  the  name  of  osteoid  cancer.  Ahnost  any 
form  of  sarcoma  may  undergo  ossification.  Thus  round-celled,  spindle -cl  ei  , 
and  myeloid  sarcomata  may  occasionally  show7  abundant  formation  o 'one. 
The  development  of  bone  in  these  growths  seems  to  give  rise  to  no  lac  i 
change  in  their  nature.  They  still  show  the  same  tendency  to  unlimited  gi  ow t 
and  sometimes  the  same  liability  to  recur  locally  or  to  give  rise  to  secon  ary 
deposits  in  distant  parts.  The  secondary  deposits  developc  bone  like  tue 
original  growth.  The  bony  parts  of  these  tumours  usually  present  the  appeal  - 


anccs  of  true  bone,  but  somewhat  irregular  in  structure.  Occasionally  tumours 


growing  from  bone  are  met  with,  which  present  the  structure  of  tlic  g <>  * 

tissue  found  beneath  the  periosteum  in  inflammation  or  in  normal  growl  i ; « 

is  to  say,  small  round  or  polygonal  cells  with  simple  or  multiple  uuc  ci. 
rated  by  a small  amount  of  homogeneous  or  fibril  ated  intei  celhilas  . • 
These  growths  readily  ossify  , they  lbrar  under  the  pcr.ostcum  and  the  l«ne. 
beneath  is  often  thickened,  so  that  the  medullary  canal  may  he 
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They  show  a considerable  tendency  to  local  recurrence  after  removal.  In  rare 
#!  cases,  ossifying  sarcomata  are  found  unconnected  with  pre-existing  bone. 

Alveolar  ancl  Large  Round-celled  Sarcoma— In  these  rare  tumours, 
which  were  first  clearly  described  by  Billroth,  the  cells  are  of  considerable  size, 
11  sharply  defined,  and  each  containing  a large  round  nucleus  (Fig.  •'•*-)■  lbe} 

!i  thus  closely  resemble  epithelium-cells  in  appearance.  They  are  separated  from 
j each  other  by  a distinct  and  somewhat  abundant  fibrous  stroma,  but  on  careful 
ui  examination  this  stroma  will  be  found  to  penetrate  between  the  individual  cells. 

In  some  parts,  probably  from  the  pressure  of  the  growing  cells,  the  stroma  may 
•;  be  partially  absorbed,  so  that  the  cellular  elements  seem  to  lie  in  alveolar 
,,  spaces  in  immediate  contact  with  each  other,  but  further  examination  of  the 
. tumour  will  always  show  parts  where  the  stroma  and  cells  are  closely  inter- 
;i  mixed.  On  carefully  pencilling  out  the  cells  from  a thin  section,  a delicate 
1,  stroma  is  brought  into  view,  passing  between  the  individual  cells  and  sub- 
i dividing  the  spaces  formed  by  the  bands,  which  give  the  growth  its  alveolar 
:j  and  cancer-like  appearance.  In  some  cases,  however,  the  distinction  between 
1:  these  tumours  and  scirrhus  is  very  difficult.  Alveolar  sarcomata  occur  chiefly 
in  the  cutis,  bones,  and  muscles. 

1 In  the  cutis  they  form  hard  rounded 
tumours,  often  multiple,  of  tolerably 
1 sIoav  growth,  and  free  from  pain. 

' They  lead  ultimately  to  ulceration  of 
the  skin  and  the  formation  of  an 
:!  intractable  sore.  In  the  bones,  they 
: are  more  often  single  and  of  more 
1 rapid  growth.  Three  cases  affecting 
i the  cutis  have  occurred  in  Univer- 
| sity  College  Hospital  during  the  last 
i few  years.  In  the  first,  three  ampu- 
1!  tations  were  performed  for  recur- 
j rence  of  the  growth  after  removal, 
by  Christopher  Heath,  commencing  with  one  finger  and  ending  with  the 
; fore-arm.  The  tumour,  when  first  removed,  was  supposed  to  be  a specimen 

of  scirrhus  of  the  skin.  Finally  similar  tumours  appeared  in  the  cheek  and 

scalp,  and  two  more  operations  were  performed.  The  man  died  shortly 
: afterwards,  and  there  was  reason  to  believe  that  the  cause  of  death  was  a 
! similar  growth  in  the  lung.  The  whole  history  of  the  case  lasted  more  than 
: seven  years,  and  at  no  time  had  the  lymphatic  glands  been  affected.  In  the 
H second  case,  Berkeley  Hill  amputated  the  leg  for  a number  of  similar  tumours 
! situated  below  the  kuee,  from  one  of  which  the  accompanying  drawing  is 

1 taken  ; and  in  the  third,  Marcus  Beck  amputated  half  the  foot  for  a similar 

growth,  which  commenced  at  the  roots  of  the  second  and  third  toes,  and  had 
recurred  three  times  after  removal. 


Fig.  392. — Alveolar  Sarcoma  from  Skin  of  Leg  (1SS 
diam.). 

a.  To  show  general  arrangement. 

b.  After  prolonged  pencilling. shows  the  intercellular 
as  well  as  the  alveolar  stroma. 


Plexiform  Sarcoma  or  Cylindroma. — A rare  form  of  tumour  has  been 
escribed  by  Billroth,  Sattler,  and  others,  under  this  name.  It  consists  of 
small  cells  of  a polygonal  form  arranged  in  cylinders  communicating  with  each 
othci  in  a plexiform  manner,  between  which  is  a varying  quantity  of  hyaline, 
01  finely  fibrillar  connective  tissue.  Knob-like  projections  or  globe-like  masses 
0 tiie  cells  are  also  met  with.  The  individual  cells  are  in  immediate  contact 
Wl  1 each  other,  without  any  apparent  intercellular  substance.  The  peculiar 
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appearances  are  supposed  to  bo  due  to  a hyaline  or  mucoid  degeneration  of  the  I 
walls  of  the  vessels  and  the  neighbouring  cells  of  the  tumour.  The  remaining 
cells  are  squeezed  together,  and  thus  assume  the  form  of  columns  of  polygonal 
cells.  Much  doubt  exists,  however,  as  to  the  exact  mode  of  origin  of  these 
growths.  At  first  sight  a section  of  a plexiform  sarcoma  closely  resembles 
that  of  an  epithelioma,  but  a careful  examination  with  a high  power  shows  its 
true  nature.  The  tumours  seldom  reach  any  great  size.  They  are  soft  and 
gelatinous,  and  of  a dirty  white  colour.  They  are  most  commonly  met  with 
in  the  brain,  the  orbit,  and  sometimes  in  the  salivary  glands.  Butlin  has 
recorded  a case  in  which  the  tumour  formed  in  the  popliteal  space.  It  recurred 
after  removal,  and  its  true  sarcomatous  nature  was  shown  by  the  fact  that  the 
recurrent  growths  assumed  the  form  of  the  ordinary  round-celled  sarcoma. 

Melanotic  sarcoma  is  usually  of  the  spindle-celled  variety,  but  fre- 
quently contains  large  numbers  of  round  or  oval,  intermixed  with  the  fusi- 
form cells  (Fig.  394).  The 
spindle-cells  are  of  large  size,  . 
and  there  is  no  fibrous  stroma 
between  them.  The  rpigment 
is  seen  as  brownish  granular  ■ 
matter  in  the  interior  of  a cer- 
tain number  of  the  cells,  the 
rest  remaining  colourless.  The 
proportion  of  coloured  cells 
varies  in  different  specimens. 
In  the  secondary  tumours,  it 
has  been  shown  by  R.  J.  God- 
lee  that  the  new  cells  follow 
the  lines  of  the  vessels.  These 
tumours  are  usually  sharply 
circumscribed,  both  to  the 
naked  eye  and  the  microscope. 
They  are  soft,  sometimes  almost 
pulpy,  round  or  oval  in  shape, 
and  varying  in  colour  from 
dark  brown  to  the  most  in- 
tense black.  They  arise  es- 
pecially from  structures  in 
which  pigment  naturally  exists,  namely,  the  skin  (Fig.  393)  and  choroid  coat  of 
the  eye  (Fig.  395).  They  may,  however,  occasionally  arise  primarily  m the 


Fig.  393.— Melanotic  Sarcoma  commencing  in  the  Papilla*  of 
the  Skin  (Malignant  Mole).  (-10  diam.) 

a.  Superficial  epidermis.  . 

h.  Deeper  layers  of  Epidermis,  which  is  deficient  to  the 
right  of  the  drawing.  . , 

c.  Prolongation  of  the  Epidermis  into  the  centre  of  tlie 
growth. 

d.  Sarcoma  tissue, chiefly  non-pigmented  but  with  scattered 
melanotic  patches. 

e.  Connective  tissue  round  the  tumour 
small  round  cells. 

/.  Surrounding  connective  tissue  with  vessels. 


infiltrated  with 


lymphatic  glands.  They  are 
life.  Melanotic  sarcoma  is  one 

tumour.  The  secondary  deposits  occur  in  every  organ 


of  rapid  growth,  and  occur  usually  in  middle 
of  the  most  malignant  of  all  forms  of 

and  tissue  in  tbc 


body,  and  they  may  apparently  be  propagated  entirely  by  the  vascular  system, 
the  lymphatic  glands  escaping  any  contamination,  or  they  may  be  distnbut 
both  the  vascular  and  the  lymphatic  systems.  It  may  be  broad h sta  ec 


by 


of  a filbert  secondary  deposits  have 


that  if  a melanotic  sarcoma  reach  the  size  . . 

in  all  probability  occurred,  and  no  local  treatment  can  cure  the  pa  ien  , 
although,  by  relieving  him  of  one  source  of  infection,  it  may  retard  < e.  • 
Although  showing  this  terrible  general  malignancy,  the  local  lmdignaney 
melanotic  sarcoma  is  not  great.  It  may  reach  a large  size  without  nice  . 
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ifc  is  frequently  distinctly  encapsuled,  and,  if  removed  freely,  often  does  not 
return  in  the  scar.  The  secondary  tumours  form  in  every  part  of  the  body  ; 
constantly  in  the  lungs  and  liver,  almost  constantly  in  the  brain  and  spinal 
cord,  spleen,  kidneys,  and  subcutaneous  tissue  ; very  often  in  the  heart, 
}j  intestines,  medulla  of  bones,  and  lymphatic  glands.  Like  the  cells  of  the 
ii'  primary  tumour,  some  of  the  secondary  growths  are  found  to  be  pigmented 
11  and  some  not.  The  diagnosis  of  melanotic  sarcoma  is  made  by  the  colour  and 
, | rapidity  of  the  growth.  It  must  not  be  confounded  with  the  simple  pigmented 
wart.  This  is  always  of  slow  growth,  more  or  less  firm,  pedunculated  and 


Fig.  304. — Melanotic  Sarcoma,  from  a Secondary  Tumour 
in  the  Heart.  Figure  to  left  (1SS  diam.)  shows 
the  different  degrees  of  pigmentation  and  variety  of 
shape  in  the  different  cells.  Figure  to  right  ('454 
diam.).  From  a fresh  scraping,  illustrates  the  differ- 
ences in  the  size  of  the  pigment-granules. 


Fig.  395.— Melanotic  Sarcoma  of  Eye — 
natural  size.  The  eye  lias  been  divided 
in  the  antero-posterior  diameter.  The 
tumour  started  from  the  choroid  and 
afterwards  burst  through  the  sclerotic. 


lobulated.  It  must  be  remembered,  however,  that  melanotic  sarcoma  may 
start  from  a wart  of  this  kind,  or  from  a congenital  mole.  As  to  true 
melanotic  cancer,  that  is  to  say,  pigmented  encephaloid  or  epithelioma,  it  is 
doubtful  if  such  a growth  exists,  at  any  rate,  it  must  be  of  extreme  rarity. 
The  only  Treatment  of  melanotic  sarcoma  is  the  immediate  removal  of  the 
; tumour,  unless  secondary  deposits  can  already,  be  recognized. 

Psammoma  is  a rare  form  of  tumour  found  only  in  connection  with  the 

E membranes  of  the  brain.  The  chief  characteristic  of  these  growths  is  the 
presence  of  small  concentric  calcareous  globules,  the  so-called  “brain-sand.” 
They  are  composed  chiefly  of  peculiar  flattened  cells.  They  give  rise  to  no 
| symptoms,  except  in  infinitely  rare  cases. 

Sarcomatous  Blood-cysts,  or  Hsematomata. — Tumours  have  been  fre- 
quently described  under  the  name  of  “blood-cysts,”  of  which  the  most 
characteristic  feature  is  the  presence  of  a large  collection  of  fluid  or  partly 
< coagulated  blood  in  a cyst,  the  walls  of  which  are  imperfectly  defined.  If 
the  blood  be  evacuated  by  puncture  or  incision,  free  hemorrhage,  difficult  to 
control,  or,  at  least,  speedy  re-accumulation  of  the  fluid,  is  the  only  result, 
if  seated  on  a limb,  free  excision  of  the  cyst  and  its  contents,  or  amputation, 

' was  justly  looked  upon  as  the  only  mode  of  treatment  holding  out  any  prospect 
of  success.  The  nature  of  these  tumours  was  not  well  understood ; it  has, 
however,  recently  been  shown  that  in  all  probability  they  are,  in  the  great 
majority  of  cases,  soft  sarcomata,  broken  down  by  haemorrhage  into  their 
structure.  The  walls  of  these  cysts  are  formed  of  a thin  layer  of  sarcoma- 
tissue,  either  of  the  round  or  spindle-celled  variety.  A very  interesting  case 


i oo6 


TUMOURS. 


of  this  kind  came  under  my  care  in  University  College  Hospital  in  1871.  A 
healthy  man,  aged  40,  had  noticed,  for  about  nine  months,  a soft  swelling  on  the 
upper  and  outer  part  of  the  leg,  which  he  attributed  to  a strain.  It  fluctuated 
distinctly  ; and  when  I first  saw  it,  a dark  red  fluid  was  oozing  from  two  dis- 
coloured points.  It  Avas  altogether  about  three  inches  in  diameter,  and  of  a 
dark  purple  colour.  It  had  previously  to  admission  been  treated,  first  by  the 
passage  of  a seton,  and  secondly,  by  being  laid  open  and  dressed  from  the 
bottom ; Avhich  latter  treatment  had  been  repeated  twice.  On  both  occasions  it 
was  reported  that  nothing  but  blood  escaped.  I laid  the  tumour  freely  open, 
and  turned  out  a large  quantity  of  Avhat  Avas  apparently  ordinary  blood-clot 
and  then  dissected  away  the  cyst-wall.  The  supposed  blood-clot  Avas  found,  on 
microscopic  examination,  to  be  composed  of  a mixture  of  the  cells  of  a round 

and  spindle-celled  sarcoma,  with  coagulated 
blood  (Fig.  39  G).  The  Avail  of  the  cyst  was 
found  to  be  composed  of  pure  sarcomatous 
tissue.  The  growth  recurred  before  the 
wound  was  completely  closed,  and  amputa- 
tion at  the  knee-joint  Avas  performed,  the 
patient  making  a good  recovery. 

Mixed  Sarcomata. — Tumours  are  fre- 
quently seen  Avhich  combine  in  themselves 
structures  properly  belonging  to  two  or  more 
distinct  forms  of  growth.  Several  of  these 
have  been  already  mentioned.  Thus  the 
growths  standing  on  the  doubtful  line 
between  small  spindle-celled  sarcoma  and 
fibroma,  are  spoken  of  as  fibrosarcomata. 
In  very  rare  cases  some  of  the  cells  of  a sarcoma  may  develope  into  true 
fat-cells  ; Are  have  then  the  liposarcoma.  Spindle-celled  or  small  round-celled 
tissue  is  not  unfrequently  associated  Avith  cartilaginous  tumours,  forming  the 
chondrosarcoma.  Occasionally  large  tracts  of  a tumour,  the  chief  part  of 
which  is  purely  sarcomatous,  may  undergo  mucous  softening,  and  the  cells 
may  be  more  or  less  stellate  or  branched,  as  in  a myxoma,  and  we  have  then 
the  myxosarcoma.  As  before  stated,  the  tissue  between  the  acini  of  an 
adenoma  may  present  exactly  the  structure  of  a spiudle-celled  or  even 
round-celled  sarcoma  ; these  tumours  are  then  sometimes  called  adenosarco- 
mcita.  Lastly,  the  stroma  of  a cancer  may  be  composed  of  cells  like  those  of 
a large  spindle-celled  sarcoma.  In  tumours  which  are  purely  sarcomatous  it  is, 
moreover,  very  common  to  find  a mixture  of  the  various  kinds  of  cells  Avhich 
haAre  been  described  as  characterizing  the  different  A'arieties  mentioned  in  the 
preceding  pages. 


Kg.  396. — Mixed  Bound  and  Spindle- 
celled  Sarcoma,  into  which  Haemor- 
rhage has  taken  place  (1SS  diam.). 

a.  Recent  Hannorrhage. 

b.  Blood-corpuscles  becoming  gran- 

ular. 


V TUMOURS  COMPOSED  OP  CELLS  OF  AN  EPITHELIAL  TYPE  ARRANGED  IN 
SPACES  IN  A STROMA  CONSISTING  OF  MORE  OR  LESS  PERFECTLY 
DEVELOPED  FIBROUS  TISSUE. 


The  members  of  this  group  constitute  the  cancers  or  carcinomata , and  arc 

uniformly  malignant  in  their  progress.  i . 

Cancer,  Carcinoma. — Before  proceeding  to  the  individual  growths  forming 
this  class,  it  will  be  desirable  to  say  a feiv  words  upon  the  subject  of  cancer 
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generally  * The  term  has  been  very  vaguely  applied,  the  older  pathologists, 
placing 'under  this  class  all  growths  which  presented  a malignant  aspect,  in- 
tense rapidity  of  growth  or  recurrence  after  removal ; thus  all  malignant 
sarcomata  were  formerly  considered  to  be  cancers.  All  statistics  and  genera 
statements  with  regard  to  “cancer”  which  date  back  beyond  1870  must 
therefore  be  taken  to  refer  to  malignant  tumours  in  general  and  not  to  what 
we  now  recognize  as  true  cancers. 

Although  the  various  forms  of  cancer  differ  greatly  from  each  other  in 
structure,  they  all  possess  certain  features  in  common.  The  essential  element 
of  every  cancer  is  an  exuberant  growth  of  epithelium.  Every  exuberant 
growth  of  epithelium  is  not,  however,  a cancer.  The  distinguishing  feature 
of  carcinoma  is  that  the  epithelium  no  longer  merely  covers  a surface  or  lines 
the  acinus  of  a gland  as  in  its  normal  state,  but  forces  its  way  into  deeper 
structures  or  surrounding  parts.  The  advancing  cells  form  bud-like  pro- 
cesses or  columns  which  communicate  with  each  other  by  lateral  branches. 
At  the  growing  edge  of  any  cancer  these  processes  of  cells  can  be  seen 
advancing  into  the  spaces  of  the  tissue  into  which  the  growth  is  spreading. 
The  pressure  of  the  new  growth  seems  to  irritate  the  surrounding  tissues 
to  such  a degree  that  they  become  infiltrated  with  small  round  cells. 
These  are  generally  believed  to  be  migrating  white  corpuscles,  but  it  is 
not  improbable  that  they  may  in  part  arise  from  multiplication  of  the 
cells  of  the  connective  tissue.  In  some  forms  of  cancer  in  which  the 
epithelial  cells  are  small  and  rounded,  it  is  not  always  easy  to  distinguish 
the  young  epithelium  from  the  surrounding  small  round  cells,  and  thus  there 
has  been  much  diversity  of  opinion  as  to  the  histological  origin  of  cancer  ; 
but  in  other  varieties,  as  the  squamous  epithelioma,  the  different  forms  of  cells 
are  easily  recognized,  and  in  these  almost  all  are  agreed  that  the  cancer-cells 
arise  from  the  pre-existing  epithelium.  If  we  examine  a portion  of  a cancerous 
tumour,  in  which  the  structure  is  fully  developed,  we  find  that  the  original 
tissues  of  the  part  which  has  been  invaded  by  the  growth  have  disappeared 
during  the  process  of  small  round  cell  infiltration,  and  that  a new  connective 
tissue  has  been  formed  which  surrounds  the  branching  columns  of  epithelium 
cells.  We  have  thus  developed  an  alveolar  stroma,  the  spaces  of  which  are 
filled  with  cells  of  an  epithelial  type,  and  this  forms  the  characteristic  structure 
of  a true  cancer.  As  in  normal  glands  or  epithelium-covered  structures,  the 
line  of  demarcation  between  the  epithelium  and  the  stroma  is  sharply  defined; 
the  cells  lie  closely  in  contact  with  each  other  without  vessels  or  stroma  pene- 
trating between  them.  They  are  but  loosely  connected  with  the  stroma  and 
with  one  another,  and  in  many  cases  are  separated  from  each  other  by  a very 
small  quantity  of  fluid.  If  a thin  section  of  a cancer  be  gently  brushed  under 
water  with  a camel’s  hair  pencil,  or  shaken  in  a test-tube  half  full  of  water, 
the  cells  may  be  washed  away  and  the  stroma  left.  Its  alveolar  nature  will 
then  be  distinctly  apparent,  and  the  fibrous  stroma  will  be  seen  to  bound  spaces 
which  by  their  communication  form  a cavernous  system. 

I he  stroma  is  composed  of  coarse  fibres,  sometimes  almost  hyaline  in 


•.1  w is.Ilot  my. intention  to  enter  largely  into  the  general  history  of  iimlignnnt  itisoascs,  as  space  will  not 
•Idnut  of  my  doing  so  ; I would  therefore  refer  my  renders,  who  wish  for  further  information  on  this  inte- 
‘•’rn.'lh  mfb'|ect’  t'ltlieworks  of  Abernathy ; the  papers  by  Lawrence ; the  admirable  and  magnificent 
n,  Elementary  Forms  ot  Disease,"  by  Sir  li.  Carswell;  to  the  excellent  and  copious 

” graph  by  Yt  iilshe  , Jinil  to  1 uiget  s philosophic  Lectures  on  this  subject.  Amongst  the  foreign  works 

llud  Billroth’s  “Lectures  on  Surgical  Pathology  and 
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appearance.  Between  the  fibres  are  flattened  or  elongated  cells,  like  ordinary 
connective  tissue  corpuscles.  In  some  cases  it  is  less  perfectly  developed,  and 
may  contain  numerous  small  round  cells,  or  even  be  composed  almost  entirely 
of  spindle  cells.  The  vessels  traverse  the  stroma  in  all  directions.  They 
vary  much  in  number  and  size.  In  some  forms  of  cancer  they  are  so  abundant 
that  the  whole  growth  may  pulsate  ; in  others  they  are  comparatively  scanty. 
In  all  cancers  as  the  growth  advances  the  vascular  supply  becomes  insufficient 
to  maintain  tbe  vitality  of  the  central  parts  of  the  tumour,  and  fatty  degene- 
ration, first  of  the  cells  and  subsequently  of  the  stroma,  takes  place.  If  the 
tumour  is  superficial  the  tissues  break  down,  and  ulceration  results. 

The  process  above  described  is  now  almost  universally  acknowledged  to  be 
that  by  which  cancer  arises  and  spreads.  It  was  first  clearly  described  by 
Thiersch  and  Waldeyer.  It  explains  the  fact,  now  well  recognized  by  patholo- 
gists, that  primary  cancer  never  arises  except  in  connection  with  pre-existing 
epithelium.  The  theories  of  Virchow  and  Classen,  which  attributed  the  origin 
of  cancer  to  the  connective  tissue  corpuscles  and  to  migrated  white  corpuscles 
respectively,  are  now  practically  abandoned,  as  also  is  that  of  Kdster,  who 
believed  cancer  cells  to  be  derived  from  the  endothelium  of  lymph-spaces.  It 
is  believed,  however,  that  Ivoster  was  correct  in  stating  that  the  branching 
columns  of  cells  do  really  lie  in  the  lymph-spaces.  The  proliferating  epithe- 
lium having  burst  through  the  wall  of  the  acinus  when  the  disease  commences 
in  a gland  or  forced  its  way  into  the  deeper  parts  when  it  starts  from  a surface, 
enters  the  lymph-spaces  and  grows  into  them.  This  view  is  confirmed  by  the 
general  arrangement  of  the  epithelial  columns,  and  Waldeyer  believes  that  lie 
has  demonstrated  lymphatic  endothelium  lying  on  the  surface  of  the  adi  aiming 
process  of  epithelium.  It  also  explains  the  great  readiness  with  which  cancer 
infects  the  lymphatic  glands. 

The  cells  of  a cancer  always  more  or  less  accurately  resemble  those  of  the 
normal  epithelium  of  the  part  from  which  the  primary  tumour  springs.  Thus 
the  cells  of  glandular  cancers  belong  to  the  type  of  spheroidal  or  glandular 
epithelium  ; those  of  the  skin  are  squamous,  and  those  of  the  intestine, 
columnar.  The  cells  may  be  larger  and  show  a more  exuberant  growth  than 
the  normal  epithelium,  but  their  general  characters  remain  the  same.  1 lie 
old  idea  that  there  existed  a peculiar  specific  “ cancer-cell  ’ is  now  completely 
abandoned,  and  it  is  universally  recognized  that  no  certain  opinion  can  be 
pronounced  as  to  the  cancerous  nature  of  a tumour  without  a careful  exami- 
nation, not  of  the  cells  only,  but  of  the  stroma,  and  of  the  relation  of  the 
cells  to  the  stroma.  The  cells  of  all  cancers  arc  prone  to  early  fatty  dcgencra- 
tion  In  some  forms  they  undergo  a colloid  change. 

Varieties  of  Cancer.— Cancers  are  classified  primarily  according  to  the 
variety  of  epithelium  that  enters  into  their  composition,  and  certain  sub- 
divisions are  made  according  to  the  modifications  in  the  stroma  or  in  t ie  mot  c 
of  oTowth  of  the  tumour.  The  following  classification  is  that  usually  adopted  : 

?.  Cancers,  the  cells  of  which  arc  derived  from  glandular  or  spheroidal 

epithelium.  Glandular  cancer. 

with  abundant  dense  stroma.  Scirrhus , or  scirrhous  cancer. 

With  a small  proportion  of  stroma  forming  large  alveolar  spaces. 

1 hdullarv.  Encenhaloid , or  Soft  Cancer.  „ , 

One  of  the  above  forms  ( a or  b),  with  colloid  degeneration  of  the  ce  s. 

Colloid  Cancer. 


a. 

b. 

c. 
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2.  Cancers  the  cells  of  which  are  derived  from  squamous  or  stratified 
epithelium.  Squamous  Epithelioma. 

3.  Cancers  the  cells  of  which  are  derived  from  columnar  epithelium. 
Columnar  epithelioma ; sometimes  called  also  Adenoid  Cancer. 

The  special  clinical  and  pathological  features  of  the  various  forms  will  be 
considered  after  the  general  facts  which  are  common  to  all  varieties. 

Secondary  Cancerous  Growths. — The  most  marked  feature  of  all  cancers  is 
their  tendency  to  give  rise  to  secondary  growths  of  a similar  nature  in  various 
parts  of  the  body.  These  may  occur  in  three  situations.  First,  in  the 
lymphatic  glands  which  receive  the  lymph  from  the  affected  part.  Secondly, 
in  the  cellular  tissue  in  the  immediate  neighbourhood  of  the  growth  ; and 
thirdly,  in  distant  parts,  especially  in  internal  organs.  These  secondary  growths 
always  resemble  the  primary  growth  in  structure.  The  secondary  tumours 
from  a glandular  cancer  contain  glandular  epithelium  cells,  those  from  a 
squamous  epithelioma,  squamous  epithelium,  and  those  from  a columnar 
epithelioma,  columnar  epithelium.  The  epithelium  may  be  slightly  modified 
from  growing  in  a situation  where  it  is  far  less  exposed  to  surrounding 
pressure,  or  more  abundantly  supplied  with  blood,  but  its  general  characters 
always  remain  the  same.  In  like  manner  the  stroma  of  the  secondary  growth 
may  be  less  abundant  than  that  of  the  pri  rnary,  and  thus  cause  some  modifica- 
tion in  the  consistence  of  the  tumour  ; but  the  broad  fact  remains — that  the 
secondary  tumours  are  of  the  same  structure  as  the  primary. 

The  mode  of  origin  of  the  secondary  tumours  has  given  rise  to  much 
diversity  of  opinion.  The  view  now  usually  accepted  is  that  the  secondary 
growths  arise  from  the  entrance  of  the  cells  of  the  cancer  into  the  lymphatics 
01  blood-vessels,  by  which  they  are  carried  to  distant  parts,  and  there  lodging 
develop  into  tumours  of  the  same  nature  as  that  from  which  they  sprung. 
According  to  this  theory,  the  cells  of  the  new  tumour  are  the  descendants 
of  the  original  cell  which  started  from  the  primary  growth.  Simon, 
Creighton,  and  others  believe  that  the  new  growth  arises  from  the  cells 
of  the  part  in  which  the  cancer-cell  has  lodged,  and  upon  which  it  exerts 
T\hat  they  term  a “spermatic  influence.”  Whether  this  be  so  or  not  it  is 
impossible  to  determine  with  certainty.  The  view  of  the  direct  transference  of 
the  cells  of  the  tumour  to  different  parts  of  the  body  is  known  as  the  im- 
plantation theory.  Opposed  to  it  is  the  infection  theory,  according  to  which 
the  system  is  poisoned  by  the  juices  of  the  primary  growth.  There  is  yet 
another  theory  maintained  by  those  who  believe  cancer  to  be  a primary 
disease  of  the  blood,”  of  which  the  tumour  is  merely  the  local  manifestation. 
Those  who  hold  this  view  believe  that  the  secondary  growths  are  merely  a 
further  effect  of  the  constitutional  condition  from  which  primary  growth 
ginated  Thus  Paget  is  of  opinion  that  in  some  cases,  in  which  a rapid 
mdtiphcafaon  °f  cancers  takes  place,  this  may  arise  from  an  increase  in  the 
cancerous  diathesis  or  morbid  condition  of  the  blood.  But  he  believes  that  in 
most  of  these  cases  there  has  been  a conveyance  of  cancerous  material  by  the 

seen  h/11  T T1,  ’ wM°h  have  demined  the  local  seat  of  the 

Sifft ?n  he  SUPpor^  this  view  by  referring  to  the  analogy 
and  Hi  . . aVe  aS  exis  m8'  between  the  secondary  deposits  in  cancer 

princinalTv  nffV.pwl11 ,S??,SSC,S  m ])^em'a  ; fcll('  b'ver  and  lungs  in  both  cases  being 
that  nil-;/  1 LC  W ’ C’  )(,wever>  thinks  that  it  is  not  necessary  to  suppose 
that  entne  cancer-cells  are  thus  transferred  ; cancer-j nice,  or  minute  fragments 

vol.  r. 


IOIO 


TUMOURS. 


of  cancer-plasma,  may  be  as  efficient  as  entire  cells.  \ ircliow  considers  that 
the  fact  that  the  secondary  deposit  docs  not  necessarily  occur  in  the  organ 
through  which  the  blood  must  first  pass,  militates  against  the  theory  that 
cancer-cells  are  carried  onward  by  the  circulation,  and  become  impacted  in  the 
smaller  vessels  of  the  part,  in  the  manner  of  emboli.  He  inclines  to  the 
belief  that  the  cancerous  juices  are  absorbed  and  enter  the  circulation  either 
directly  by  the  veins  or  indirectly  through  the  lymphatics,  and  that  they  gi\e 
rise  to  changes  in  the  nutrition  of  certain  parts,  leading  to  the  development 

of  cancerous  growths.  . , . , • 

In  favour  of  the  simple  transplantation  theory  is  the  important  fact  that  in 

the  secondary  growths  epithelium  arises  in  situations  in  which  it  is  not  norma  y 
present  as  in  the  lymphatic  glands  and  bones  and  when  the  growth  is  situated 
in  an  organ  in  which  epithelium  is  normally  present,  as  m the  liver  or  hi  ney, 
the  cells  of  the  new  growth  are  not  those  natural  to  the  organ,  but  con  met 
to  those  of  the  primary  cancer.  Thus  Moxon  and  many  others  have  recorded 
cases  in  which  the  tumours  in  the  liver  secondary  to  cancer  of  the  great 
intestine  have  shown  distinct  evidence  of  their  origin  in  being  composed  of  a 
structure  resembling  in  appearance  the  crypts  of  Lieberkuhn.  That -the  ce ds 
mav  nass  alono-  the  lymphatics  is  sometimes  shown  by  finding  lymphatic 
vessels  distended  with  nodules  of  cancerous  growth.  It  is  difficult 
juice  or  granular  delris  which  could  cause  the  development  of  glandular  epi 
thelium  in  bone  or  columnar  epithelium  in  the  liver.  . , 

The  fact  that  the  secondary  growths  do  not  invariably  arise  [ 

course  of  the  lymph  or  blood-stream,  as  for  instance  when  secondary  unioms 
are  found  in  the  liver  or  bones  and  not  m the  lung  may  b e^  amed  by 
supposing  that  the  transplanted  cells  do  not  giov  am  a eq  <_  ■ 
structures  The  experiments  of  transplantation  of  one  km 
another,  as  periosteum  into  the  subcutaneous  tissue,  have  shownthat  although 
it  may  grow  for  a time,  it  eventually  perishes  and  is  absorbed  In  the 
same  way,  up  to  the  present  time,  no  success  has  been  met i with  in l thej 

to  transplant  cancer  from  a diseased  amnia  o a rea  7 foreign 

soecies  This  power  shown  by  a tissue  of  resisting  the  pouth  of  a lorn 

Sure  within  it  is  called  by  Cohnheim  the  *****  £%*£%£ 
of  the  tissues.  Cohnheim  therefore  explains  the  Mure m the : at  empte  to^ 
ocnlatc  cancer  by  supposing  that  the  physiological  res  stance  o f “ 

the  growth  of  the  foreign  structure  is  in  he  normal  »«esnffl«nt  to  prm  m.t 

the  development  of  the  transplanted  cells.  0 ' Uence  of  the 

subjects  the  resisting  power  is  diminished,  possi  y |ays  as 

poisoning  of  the  system  from  the  primaiy  gioiA  1,  * 1 iransnl'anta- 

important  part  in  the  development  of  secondary  grow  ' ‘ tjic  ri|su|t  0f 

tion  of  cells.  Against  the  theory  that  the  secondary  „ ^ r,rowth  it 

the  same  constitutional  condition  which  gate  use  i ^ . 'slioiiid  ■iimear 

may  be  urged  that,  if  this  were  the  case,  the  « 

in  the  favourite  seats  of  the  primary  growth, 

produce  the  torn  of  cancer  natural  to  itself,  which,  as  we  have  seen, 

reverse  of  that  Avhich  really  occurs.  0f  reproduction  than 

Some  forms  of  cancer  show  a much  greater  »wor  »f  1 ,(llile 

mhors  Thus  glandular  cancers  recur  rapidly  tlnougl  . 
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balance  of  evidence  may  be  said  to  be  greatly  in  favour  of  some  form  of  the 
transplantation  theory,  and  therefore  we  may  hope  that,  if  the  tumour  could 
he  removed  sufficiently  early,  dissemination  of  the  disease  might  he  pre- 
vented. The  theories  here  put  forward  with  regard  to  cancer  apply  equally 
to  the  malignant  sarcomata. 

General  Clinical  History  of  Cancer. — All  forms  of  cancer  present 
numerous  points  of  resemblance  in  their  progress.  When  once  formed,  the 
tumour  continues  progressively  to  increase  in  size,  with  a degree  of  rapidity, 
and  to  an  extent,  that  vary  according  to  its  kind.  Its  growth  is  usually 
accompanied  by  pain,  varying  with  the  situation  of  the  tumour  and  its 
variety.  When  the  tumour  has  reached  a certain  size,  the  process  of  decay 
commences  in  the  central  parts,  while  growth  continues  at  the  circumference. 
The  mass  softens  at  some  point,  the  skin  covering  which  becomes  duskily 
inflamed  and  ulcerated,  and  an  irregular  sloughy  aperture  forms,  through 
which  the  debris  of  the  mass  are  eliminated  in  an  ichorous  or  sanious  fluid, 
having  often  a peculiar  fetid  smell.  The  ulcer  then  rather  rapidly  increases, 
with  everted  edges,  a hard  and  knobby,  or  soft  and  fungating  surface,  and 
the  discharge  of  a dark  fluid,  often  attended  by  haemorrhage,  and  occasionally 
with  sloughing  of  portions  of  the  mass  at  an  early  period.  Sometimes  coin- 
cidently  with  the  implication  and  ulceration  of  the  skin,  secondary  growth 
takes  place  in  the  lymphatic  glands,  and  most  commonly  with  the  superven- 
tion of  the  constitutional  cachexy.  The  pain  in  the  primary  tumour  is  usually 
more  severe  during  ulceration,  but  secondary  tumours  in  internal  organs  are 
often  painless.  The  cachexy  may  possibly  be  due  to  some  modification  in 
the  condition  of  the  blood,  induced  by  the  action  of  the  morbid  growth  on 
the  economy.  The  exhaustion  resulting  from  the  ulceration,  sloughing,  and 
consecutive  hemorrhage,  and  the  secondary  deposits  in  internal  organs,  also 
commonly  increases  this  cachectic  state  ; in  many  instances  it  is  not  marked 
until  after  the  skin  has  become  affected,  and  in  others  it  does  not  super- 
vene until  ulceration  is  actually  set  up.  In  this  cachexy  the  countenance  is 
peculiarly  pale,  drawn,  and  sallow,  so  that  the  patient  has  a very  anxious  and 
care-worn  look.  The  general  surface  of  the  body  commonly  acquires  an  earthy 
or  yellowish  tint,  and  not  unfrequently  large  spots  of  pityriasis  or  chloasma 
make  their  appearance  on  various  parts  of  it  ; the  appetite  is  impaired,  the 
voice  enfeebled,  the  muscular  strength  greatly  diminished,  and  the  pulse  weak. 
The  patient  complains  of  pains  in  the  limbs,  of  lassitude,  and  of  inability  for 
exertion  ; he  emaciates  rapidly,  and  frequently  suffers  from  the  occurrence  of 
cancerous  deposits  in  internal  organs ; and  at  last  dies  from  exhaustion 
induced  by  the  conjoined  effects  of  weakening  discharges,  general  debility’ 
and  pain.  J ’ 

Causes.  I he  causes  of  cancer,  as  of  all  other  diseases,  may  be  divided 
into  two  great  classes,  viz.  : the  constitutional  or  predisposing,  and  the  local 
or  exciting.  & 

So  far  as  the  constitutional _ or  predisposing  causes  of  this  disease  arc  con- 
cerned, it  may  be  said  that  it  is  difficult  to  connect  any  distinct  or  recognizable 
constitutional  condition  with  a tendency  to  this  disease.  Cancer  commonly 
shows  itseff  in  persons  apparently  in  perfect  health,  of  florid  complexion 
robust  habit  of  body,  with  every  aspect  of  health  and  sign  of  strength. 

Jiut  it  we  fail  to  recognize  by  outward  signs  a constitutional  tendency  to 
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cancer,  wo  cannot  doubt  that  its  development  is  connected  with  a hereditary 
tendency,  and  is  influenced  by  age. 

The  her  editor  iness  of  cancer  has  been  established  beyond  a doubt.  Velpeau 
states,  as  the  result  of  his  researches,  that  it  is  traceable  hereditarily  in  one- 
third  of  the  cases.  Paget  finds  that  amongst  hospital  patients  the  hereditari- 
ness  amounts  to  about  1 in  0,  but  amongst  private  patients,  whose  family 
histories  are  better  known,  it  is  found  to  be  hereditary  in  1 in  3 ; thus  agree- 
ing with  Velpeau’s  estimate. 

The  hereditary  tendency  is  in  some  cases  not  only  to  cancer  generally,  but 
to  same  form  of  cancer.  Thus,  Paget  records  a case  in  which  three  genera- 
tions were  affected  by  uterine  cancer.  Sibley  records  an  instance  in  which  a 
mother  and  five  daughters  suffered  from  cancer  of  the  left  breast.  It  is  not, 
however,  by  any  means  always  so.  Paget  states  that  it  is  only  in  about  one 
half  of  the  cases  of  hereditary  cancer  that  it  is  thus  transmitted,  and  then 
almost  exclusively  in  the  breast  and  uterus.  He  relates  one  striking  instance 
of  the  opposite  mode  of  transmission.  A lady  died  of  cancer  of  the  stomach  ; 
one  of  her  daughters  died  of  cancer  of  the  stomach,  another  of  cancer  ol  the 
breast ; and  of  her  grandchildren,  two  died  of  cancer  of  the  breast,  two 
of  cancer  of  the  uterus,  one  of  cancer  of  the  bladder,  one  of  “ cancer  of  the 
axillary  glands,”  one  of  cancer  of  the  stomach,  and  one  of  cancer  of  the 
rectum.  The  hereditary  tendency  transmitted  from  parent  to  offspring  would 
seem  therefore  to  be  not  purely  local,  as  in  the  case  of  a peculiar  featuie,  a 
fifth  finger,  or  the  like,  but  to  affect  the  whole  of  the  epithelial  tissues,  the 
peculiar  spot  at  which  the  cancer  appears  being  dependent  on  local  causes 
usually  unknown.  The  condition  is  more  analogous  to  premature  baldness  or 
greyness  of  the  hair.  Admitting  the  hereditary  nature  of  cancer  to  the  fullest 
extent,  however,  it  still  leaves  two-thirds  of  the  cases  unaccounted  for. 

Age  exercises  a marked  influence  on  the  occurrence  of  cancer,  both  as  to  its 
frequency  and  its  mode  of  growth.  rihe  statistics  published  befoie  1870  in 
this  country,  and  perhaps  a few  years  earlier  in  Germany,  cannot  be  relied  upon 
as  giving  a just  notion  of  the  influence  of  age  on  the  occurrence  of  true  cancer* 
Before  that  time  all  soft  rapidly  growing  sarcomas  were  described  as  cancers. 
The  malignant  glioma  of  the  eyeball,  and  sarcomatous  tumours  of  the  testicle 
and  bone°  being  formerly  classed  as  encephaloid  cancer,  that  disease  was  said 
not  to  be  uncommon  in  children.  Now  that  these  are  excluded,  all  forms  of 
cancer  may  be  said  to  be  almost  unknown  under  20.  Gurlt,  who  possesses  the 
patience  and  industry  necessary  for  the  collection  of  statistics  to  a degree 
rarely  if  ever  equalled,  has  obtained  from  various  spurces  the  records  of  16,600 
cases  of  tumours  of  all  kinds.  Of  these,  11,131  were  cancers.  In  4, <<>'.'  cases 
of  cancer,  of  which  the  age  is  recorded,  only  0.4  per  cent,  occurred  under  the  age 
of  20.  As  some  of  the  statistics  extend  back  to  the  year  18o5,  it  is  possible 
that  even  this  number  is  in  excess  of  the  truth.  In  the  opposite  extreme  of  h 
there  is  no  limit  to  the  age  at  which  cancer  may  occur.  According  to  V alshe 
the  proportion  of  deaths  from  cancer  per  thousand  living  at  each  age  increases 
steadily  up  to  -SO.  Gurlt  shows  that  the  absolute  frequency  of  cancer  reaches 
its  maximum  between  41  and  50,  31.68  per  cent,  of  all  cases  occurring  between 
those  ages.  Age  influences  also  the  liability  to  cancer  in  special  oigans. 
Thus,  in  extreme  old  age  cancer  of  the  breast  is  less  common  than  in  younger 
women,  while  old  men  are  more  liable  to  cancer  of  the  bladder  and  pros  a , 
and  to  epithelioma  of  the  lip.  Thus,  Walslie  states  that  proportionally  to  tlic 
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number  living,  cancer  is  more  common  in  men  than  in  women  after  80. 
Sibley  states  that  the  average  age  of  patients  with  uterine  cancer  is  43,  and 
with  mammary  48  years.  The  colloid  variety  rarely  if  ever  occurs  before  30. 
The  age  of  the  patient  exerts  a considerable  influence  on  the  rate  of  growth 
and  malignancy  of  the  tumour.  As  a rule,  the  younger  the  patient,  the  more 
rapidly  does  the  tumour  grow,  the  earlier  does  it  affect  the  lymphatic  glands, 
and  the  more  widely  disseminated  are  the  secondary  growths.  This  rule  has, 

I however,  many  exceptions. 

Mental  Emotions  of  a depressing  character,  if  long-continued  or  frequently 
repeated,  may  possibly  predispose  to  the  occurrence  of  cancer.  I have  seen 
so  many  cases  of  cancer,  more  particularly  of  the  abdominal  organs,  in  in- 
dividuals who  have  suffered  much  from  grief,  anxiety,  or  harass  of  mind 
for  years  before  the  development  of  the  malignant  disease,  that,  although 
the  doctrine  is  incapable  of  proof,  I cannot  but  look  upon  it  as  probable, 
that  the  cancer  was  the  result  of  the  antecedent  long-continued  mental  dis- 
quietude. We  know,  by  every-day  experience,  that  functional  derangement 
of  the  abdominal  and  pelvic  organs  of  the  most  inveterate  character  may 
be  occasioned  by  mental  disturbance  ; and  it  appears  to  me  not  improbable, 
that  such  functional  derangement  may  at  last  lead  to  perversion  of  nutri- 
tion, terminating  in  malignant  growth  in  such  organs,  as  the  uterus,  the 
liver  or  the  stomach,  as  are  more  readily  influenced  by  the  condition  of  the 
(j  patient’s  mind. 

Sex. — The  influence  of  sex  is  well  marked,  not  only  in  the  absolute  frequency 
of  cancer,  but  in  its  occurrence  in  organs  that  are  special  to  each  sex.  Cancer 
is  absolutely  far  more  frequently  met  with  in  women  than  in  men,  simply 
because  cancers  of  the  uterus  and  mamma  constitute  by  far  the  largest  pro- 
portion of  these  diseases,  being  infinitely  more  common  than  cancers  of  the 
male  organs.  But  when  we  come  to  cancers  of  organs  that  are  common  to 
both  sexes,  as  the  tongue,  the  lip,  the  intestinal  tract,  &c.,  we  shall,  I think, 
find  that  they  are  more  frequent  in  men  than  in  women  ; the  difference,  how- 
ever, not  being  sufficient  to  counterbalance  the  preponderance  in  the  female 
reproductive  organs.  Von  Winiwarter  states,  that  in  Billroth’s  hospital  and 
private  practice  from  1867  to  1876,  2 78  cases  of  cancer  of  the  skin  and  mucous 
membrane  of  the  face  and  mouth  came  under  observation.  Of  these  226  were 
men,  and  52  women. 

The  Exciting  causes  of  caucer  are  of  two  kinds  ; dii'ect  external  violence,  or 
long-continued  irritation  of  a part. 

A blow  on,  or  other  injury  of  a part,  often  appears  to  be  the  direct  deter- 
mining cause  of  the  development  of  a primary  cancer.  Scirrhus  of  the 
mamma  is  commonly  attributed  by  the  sufferer  to  the  infliction  of  an  injury. 

Long-continued  irritation  of  a part  also  may  cause  a cancer  to  develop.  This 
is  a matter  of  every  day  observation  in  the  development  of  cancer  of  the  tongue 
fiom  the  persistent  irritation  of  a broken  or  jagged  tooth,  or  the  production 
of  cancer  of  the  lip  by  the  constant  use  of  an  unprotected  clay-pipe.  But, 
pei  haps,  the  best  marked  instance  of  the  production  of  this  form  of  cancer,  is 
t.  at  of  the  cancer  of  the  scrotum  in  chimney-sweeps,  developed  by  the  irrita- 
tion of  the  soot  lodged  in  the  rugrn — a form  of  disease  which  is  now  very 
r.iicly  met  with.  Lawson  attributes  this  to  the  fact  that  formerly  soot  fetched 
a ugh  price,  and  was  always  sifted  to  free  it  from  particles  of  mortar  before  it 
was  sold.  This  sifting  was  hard  work,  and  the  motion  of  the  body  during  the 
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process  caused  considerable  friction  of  the  scrotum  against  the  trousers,  and 
this,  combined  with  the  irritation  of  the  mixed  soot  and  perspiration,  seems  to 
have  been  the  determining  cause  of  the  growth  of  the  cancer.  Now  that  soot 
is  of  little  value  it  no  longer  pays  to  sift  it,  and  consequently  chimney-sweep’s 
cancer  has  almost  disappeared.  It  is  a strong  argument  in  favour  of  the 
theory  of  the  local  origin  of  cancer,  that  a form  of  the  disease  should  cease  to 
appear  on  the  removal  of  the  source  of  local  irritation  that  produced  it. 

But  local  irritation  is  more  likely  to  produce  cancer  if  it  be  applied  to  a part 
that  has  already  been  for  some  time  the  seat  of  structural  epithelial  change. 
Thus,  in  a common  wart,  mole,  or  cicatrix,  cancerous  growths  are  very  apt  to 
develope  under  the  influence  of  persistent  irritation.  And,  as  J.  Hutchinson 
has  truly  observed,  a cancer  may  in  this  way  be  “ grown.” 

The  mode  in  which  a local  injury  or  source  of  irritation  produces  a cancer  is 
unknown.  Does  it  do  so  by  some  peculiarity  of  local  action,  or  by  a constitu- 
tional state  of  a cancerous  nature  causing  what  might  otherwise  prove  to  be  a 
simple  irritation  to  assume  a malignant  form  ? The  answer  to  these  questions 
involves  the  whole  theory  of  the  local  or  constitutional  origin  of  cancer,  to 
which  I must  refer  the  reader.  (See  next  page.) 

It  is  very  important  to  bear  in  mind  that  all  tissues  and  organs  are  not  equally 
liable  to  cancer.  Every  part  of  the  body  in  which  epithelium  (as  distinguished 
from  endothelium)  is  naturally  present  is  liable  to  become  the  seat  of  cancer. 
But  it  occurs  more  frequently  in  some  parts  than  in  others.  In  the  female  it  is 
most  common  in  the  mamma  and  uterus  ; in  the  male  epithelioma  of  the  lips, 
tongue  and  penis  is  the  most  common  form  of  the  disease.  In  the  alimentary 
canal  it  is  most  common  at  the  narrowest  parts  which  presumably  arc  most 
exposed  to  mechanical  injury.  Thus  commencing  at  the  mouth  we  find  the 
common  situations  of  cancer  are,  the  lips,  the  tongue,  the  fauces,  the  oesopha- 
gus at  the  back  of  the  larynx,  the  cardiac  orifice  and  the  pylorus.  Alien 
follows  the  small  intestine  in  which  the  contents  are  fluid  and  the  diameter 
almost  uniform,  and  here  cancer  is  extremely  rare.  It  is  less  rare  at  the  ilio- 
colic  valve,  and  becomes  common  in  the  sigmoid  flexure,  which  is  the  narrowest 
part  of  the  great  gut  and  contains  solid  fames.  In  the  rectum  it  occurs 
usually  where  the  gut  is  slightly  narrowed  as  it  passes  through  the  recto-\ esica 
fascia,  and  finally  it  is  common  at  the  anus. 

The  form  of  cancer  met  with  in  all  these  places  is  dependent  on  the  epithe- 
lium normal  to  the  part.  As  far  as  the  cardiac  orifice  it  assumes  the  form  o 
squamous  epithelioma,  at  the  cardiac  orifice  it  is  usually  one  form  of  glam  u ai 
cancer,  at  the  pylorus  and  as  far  as  the  anus  it  is  columnar  epithelioma,  am  a 
the  anus  it  is  again  squamous  epithelioma.  It  has  been  observed  that  in  t lose 
organs  which  have  an  intermittent  functional  activity,  cancer  is  more  frequent 
than  in  others,  and  in  them  it  is  especially  apt  to  occur  at  the  pcrioi  s o 
commencing  senile  degeneracy. 

The  Geographical  Distribution  of  Cancer  is  a most  interesting  an 
important  element  in  the  problem  of  its  origin,  and  by  a closer  study  o i 
than  has  hitherto  been  made,  I believe  that  much  light  may  be  thrown  on 

Cancer  appears  to  be  a disease  favoured  by,  if  not  actually  dependent  on,  the 
aggregation  of  individuals  under  the  influence  of  an  advanced  civiliza  mi . 
Amongst  savage  tribes,  as  amongst  wild  animals,  it  is  unknown.  In  the  „ 
centres  of  civilization,  as  amongst  domesticated  animals,  it  abounds. 
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Cancer  is  said  to  be  unknown  in  the  frigid  zone.  The  Esquimaux  in  the 
Western,  and  the  Samoieds  and  other  migratory  tribes  in  the  Eastern  hemi- 
sphere, are  equally  exempt  from  it.  Amongst  the  inhabitants  of  the  torrid  zone 
it  also  rarely  occurs  ; though  in  the  more  populous  parts  and  the  seats  of  an 
older  civilisation,  as  in  India,  it  is  not  unknown.  But  on  this  and  other  points 
connected  with  the  geographical  distribution  of  this  fell  scourge,  we  require 
additional  and  precise  information. 

Cancer  is  certainly  more  common  in  Europe  than  in  any  other  part  of  the 

I civilized  world.  In  some  parts  of  the  United  States  of  America  and  in  China 
also  it  appears  to  be  of  frequent  occurrence,  whilst  in  South  America,  in  Africa 
(except  Egypt),  and  in  the  greater  part  of  Asia,  it  is  not  common. 

Haviland  has  obtained  very  important  results  from  the  investigations  of  the 
tables  of  mortality  of  this  country,  with  regard  to  the  distribution  of  cancer 
in  Great  Britain  ; and  his  investigations  appear  to  lead  to  this  conclusion,  that 
s-eoloeical  formation,  soil,  and  resulting  endemic  conditions  exercise  a marked 
influence  on  the  development  of  cancer. 

Haviland  finds,  with  regard  to  England,  that  cancer  is  most  common  in  the 
western  and  north-western  parts  of  the  kingdom,  including  Wales  ; and  that 
generally  throughout  the  more  elevated  midland  and  southern  districts  it  is  not 
common.  It  is  less  frequent  on  the  older  geological  formations,  towards  the 
sources  of  rivers,  and  in  dry  well-drained  districts.  He  points  out,  on  the 
other  hand,  that  the  sites  of  the  great  cancer-fields  of  England  are  the  tertiary 
formations  and  the  alluvial  districts  ; that  cancer  surrounds  the  course  of  the 
great  rivers  after  their  full  formation,  when  they  are  passing  through  valleys 
and  low-lying  lands  liable  to  floods  and  to  the  consequent  accumulation  of 
alluvial  deposits.  These  districts  are  also  the  most  densely  populated.  Hence 
it  may  be  inferred  that  density  of  population  favours  the  production  of  cancer, 
and  that  wherever  social  organization  is  highly  developed,  there  cancer 
becomes  proportionately  rife.  But  this  view  is  not  quite  borne  out  by  statistics. 
Thus  we  find  that  the  development  of  cancer  does  not  depend  on  mere  popula- 
tion, as  the  mortality  from  cancer  in  Norwich  and  Great  Yarmouth,  com- 
paratively small  towns,  is  to  that  in  such  great  centres  of  population  as  Liver- 
pool and  Manchester  as  141  to  84,  or  nearly  double  ; that  in  Philadelphia  it  is 
to  that  in  the  much  larger  city  of  New  York  as  15  to  7,  or  more  than  double  ; 
while  in  Marylebone  it  is  very  far  higher  than  in  the  capital  of  Pennsylvania. 
In  these  conclusions  we  must  not,  however,  omit  to  take  into  account  the 
increased  tendency  to  hereditary  transmission  amongst  a comparatively  settled 
population,  such  as  that  of  the  east  of  England. 

Is  Cancer  a Disease  of  Constitutional  or  of  Local  Origin?  This 
question  has  led  to  much  discussion  among  pathologists.  There  are  at  least 
three  distinct  theories  with  regard  to  the  origin  of  cancer,  a.  It  is  a blood- 
disease.  b.  It  is  purely  local  in  its  origin,  c.  If  local  in  its  origin,  it  can  only 
he  developed  in  a constitution  that  is  fitted  in  some  way  for  its  formation  ; 
a fitting  soil,  in  fact,  is  required  for  the  cancer  to  germinate  in. 

We  will  consider  these  views  separately  ; and  in  so  doing,  I may  observe  that 
it  will  be  extremely  difficult,  if  not  impossible,  to  separate  the  two  questions  as 
to  the  origin  and  the  development  of  cancer  from  one  another  ; for,  however 
essentially  they  may  be  distinct  and  separate,  they  blend  in  such  a discussion 
as  this  in  an  almost  inextricable  manner. 

a.  Unit  cancer  is  a blood-disease — a disease  essentially  dependent  on  a 
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morbid  state  of  the  blood — is  a view  that  has  long  been  entertained  by  many. 
But,  in  truth,  this  doctrine  with  regard  to  the  origin  of  cancer  has  been  made 
to  include  two  distinct  propositions  ; the  first  being,  that  the  blood  itself  is 
charged  with  the  poison  of  cancer  which  is  ready  to  burst  forth  or  to  sprout 
out  on  any  part  of  the  body  on  the  application  of  the  necessary  local 
irritation  or  disturbance  ; the  second,  that  “ blood-disease  ” and  “ constitu- 
tional disease”  are  synonymous  and  convertible  terms.  This  latter  is  un- 
doubtedly an  error.  It  is  quite  possible  to  understand  and  to  hold  the  view 
that  the  tissues  of  the  frame  are  imbued  with  a cancerous  tendency,  without 
having  recourse  to  the  hypothesis  that  they  derive  this  from  the  blood.  The 
germinal  membrane  of  the  chick,  as  has  been  pointed  out  by  Sir  W.  Gull, 
takes  on  changes  antecedently  to,  and  independent  of,  the  formation  of  the 
blood.  And  so  we  may  take  it  as  possible  that  the  tissues  of  the  body  may 
inherently  possess  morbid  or  cancerous  proclivities,  independently  of  the  blood 
by  which  they  are  nourished.  But  if  by  blood-disease  be  meant  a disease  in 
which  the  blood  actually  contains  the  cancer-cell,  as  the  blood  hi  gout  does 
the  materies  morbi  of  that  disease. — viz.,  uric  acid  circulating  through  the  body 
and  capable  of  deposit  in  some  locality  favourable  to  the  local  development  of 
the  malady — this  hypothesis  is  certainly  untenable.  There  is  no  evidence 
whatever,  histologically,  that  the  blood  of  any  individual  is  a poison-bearing 
fluid,  and  has  a cancerous  constitution  or  tendency,  or  that,  at  all  events  before 
the  primary  growth  has  developed  itself,  the  cancer-cell,  or  any  material 
capable  of  undergoing  cancerous  development,  is  met  with  in  the  blood.  Every 
phenomenon  that  occurs  in  connection  with  cancer  may  be  explained  without 
having  recourse  to  such  a hypothesis  as  this,  which  has  not  a particle  of 
pathological  observation  on  which  it  can  be  based.  But  if  the  doctrine  of 
cancer  being  a blood-disease  is  untenable  in  the  sense  in  which  I have  here 
stated  it,  the  same  cannot  at  once  be  said  in  the  way  of  its  being  primarily  a 
constitutional  affection  independently  of  the  blood. 

The  doctrine  of  the  constitutional  origin  of  cancer  may  be  more  clearly 
expressed  in  the  words  of  Paget.  “ Cancers  are  manifestations  of  certain 
specific  and  morbid  states  of  the  blood  ; and  in  them  are  incorporated  peculiar 
morbid  materials  which  accumulate  iu  the  blood,  and  which  their  growth  may 
tend  to  increase.”  “The  existence  of  the  morbid  material  in  the  blood,  whether 
in  the  rudimental  or  in  the  effective  state,  constitutes  the  general  predisposi- 
tion to  cancer  ; it  is  that  which  is  by  some  called  the  predisposing  cause  of 
cancer.  The  morbid  material  is  the  essential  constituent  of  the  cancerous 
diathesis  or  constitution  ; and  when  its  existence  produces  some  manifest  im- 
pairment of  the  general  health,  independently  of  the  cancerous  growth,  it 
makes  the  primary  cancerous  cachexia.”  For  the  local  manifestation  of  this 
constitutional  disease,  the  part  where  it  is  developed  must  be  put  into  a fayour- 
able  condition  by  irritation,  injury,  or  other  similar  cause.  The  blood-disease 
and  the  local  conditions  may  compensate  each  other;  thus,  with  an  intense 
cancerous  diathesis,  tumours  may  be  formed  in  such  a way  and  in  such 
numbers  as  to  be  apparently  independent  of  local  conditions  ; while  in  cases 
where  the  constitutional  element  exists  in  a low  degree,  a long  continuance  of 
irritation  may  be  required  to  bring  out  its  local  manifestations.  Paget  belie\es 
that  by  this  theory  of  compensation  the  opposing  views  as  to  the  local  or  con- 
stitutional origin  of  cancer  may  be  reconciled. 

I).  The  theory  as  to  the  local  origin  of  cancer  appears  to  be  more  generally 
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adopted  by  Surgeons.  Velpeau,  Billroth,  De  Morgan,  all  support  or  incline 
towards  it.  The  arguments  on  which  it  is  based  may  briefly  be  summed  up 
as  follows.  They  arc  certainly  sufficient  to  account  for  all  the  phenomena  of 
cancer  ; and  many  of  these  phenomena  do  not  admit  of  explanation  on  any 
other  theory. 

1.  Cancerous  tumours  spring  up  in  individuals  who  have  always  enjoyed 
perfect  health,  and  who  are  to  all  appearances  perfectly  well  at  the  time  of  the 
occurrence  of  the  disease.  As  in  these  cases  there  is  no  evidence  whatever  of 
constitutional  affection  of  any  kind,  it  would  be  a begging  of  the  whole  ques- 
tion to  assert  that  the  existence  of  the  local  tumour  must  of  itself  be  taken  as 
an  indication  of  a constitutional  cancerous  tendency. 

2.  Such  primary  tumours  are  always  single — no  primary  outbreak  of 
multiple  cancers  ever  occurs.  Tumours  may  form  in  certain  cases  in  rapid 
succession,  but  never  simultaneously.  But  primary  cancer  does  not  occur  at 
the  same  time  at  different  of  these  seats  of  election — as  the  mamma,  pylorus, 
and  rectum,  as  would  be  the  case  were  it  constitutional. 

3.  Cancers  are  not  unfrequently  the  result  of  some  local  injury  or  irritation. 
This  is  a matter  of  daily  observation  in  the  lip,  the  tongue,  the  female 
breast,  and  the  scrotum. 

4.  The  general  health  does  not,  in  the  majority  of  cases,  suffer  until  some 
months  have  elapsed ; when,  after  the  lymphatics  or  glands  have  become 
implicated,  or  the  neighbouring  tissues  invaded,  but  not  until  then,  signs  of 
cachexy  set  in.  In  many  cases  of  cancer,  especially  of  the  mamma,  the  health 
continues  excellent  for  many  months — a year  or  two  even  after  the  disease  has 
declared  itself,  and  so  long  as  it  continues  to  be  confined  to  its  primary  seat. 
It  is  not  until  after  secondary  deposits  have  occurred  that  the  characteristic 
cachexy  sets  in. 


5.  If  the  primary  tumour  be  removed  before  neighbouring  parts  have  become 
contaminated,  the  health,  if  it  have  suffered,  often  improves  materially. 

G.  All  pathological  evidence  tends  to  show  that  the  secondary  growths 
arise  directly  as  a consequence  of  the  primary  tumour,  first,  by  extension 
by  continuity  of  tissue  ; secondly,  by  extension  along  the  line  of  the  lym- 
phatics ; and  thirdly,  through  the  blood-stream,  leading  to  growths  scattered 
throughout  the  body  in  the  same  directions  as  the  secondary  abscesses  in  pyaemia 
1 which  result  from  septic  emboli. 

7.  Secondary  cancers  affect  the  form  of  the  primary  one.  Thus,  primary 
. glandular  cancer  leads  to  deposit  of  masses  of  the  same  structure  in  the  lungs  ; 

columnar  epithelioma  of  the  rectum  to  secondary  growths  in  the  liver,  with 
identical  structural  peculiarities. 

8.  Growth  is  favoured  by  local  circumstances,  as  warmth  and  moisture  of 
cavities. 

9.  In  some  rare  instances  no  recurrence  whatever  takes  place  after  opera- 
tion, the  disease  being  eradicated  from  the  system,  which  could  not  be  the  case 
if  it  were  constitutional. 

10-.  Whcn  recurrence  does  take  place  soon  after  an  operation,  it  is  almost 
invariably  either  in  the  cicatrix  or  its  immediate  neighbourhood,  or  in  the 
nearest  lymphatic  glands,  owing  to  cancer-cells  which  had  been  widely  dis- 
seminated, escaping  removal,  and  subsequently  developing  into  new  tumours. 
Were  the  disease  constitutional,  recurrence  would  be  as  likely  to  take  place  in 
other  parts,  especially  in  symmetrical  parts. 
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11.  We  observe  the  same  tendency  to  recurrence  after  removal,  and  even  to  | 
secondary  growths  in  distant  organs,  in  other  tumours  which  are  incontestably 
local  at  first,  such  as  the  sarcomata  and  the  cnchondromata,  and  which  only  j 
become  general  in  certain  constitutions  under  special  conditions  in  their  more  i 
advanced  stages,  and  in  a secondary  manner. 

The  theory  of  the  local  origin  of  cancer  is  undoubtedly  a very  captivating 
one.  It  explains  in  the  readiest  and  the  simplest  way  possible  most  of  the 
phenomena  of  the  disease.  But  it  is  a doubt  with  many,  if  it  be  competent  to 
give  a satisfactory  solution  of  all. 

There  are  at  least  four  conditions  that  may  be  supposed  to  militate  against 
the  theory  of  the  primary  localization  of  cancer,  and  which  have  been,  or  may 
be,  adduced  as  evidences  of  the  constitutional  origin  of  the  disease. 

These  are — 1.  The  almost  absolute  certainty  of  the  recurrence  of  the  disease 
after  the  removal  of  the  primary  growth  ; 

2.  The  frequent  liereditariness  of  the  disease  ; 

3.  The  varying  degrees  of  rapidity  with  which  cancers  run  their  course  and 
the  different  degrees  of  virulence  they  affect  in  different  individuals  ; and 

4.  The  geographical  distribution  of  cancer. 

Let  us  briefly  examine  those  conditions,  which  have  mainly  been  relied  on  in 
support  of  its  constitutional  origin. 

1.  As  to  the  Mobility  to  recurrence  after  removal,  as  will  be  more  fully  stated 
when  we  come  to  speak  of  the  operation  for  cancer,  there  can  be  no  doubt. 
But  in  truth  this  argument  can  have  but  little  weight,  when  we  consider 
the  rapid  tendency  to  diffusion  that  has  just  been  described  as  characterizing 
cancers  above  all  other  tumours,  owing  to  the  peculiar  mode  of  growth  already 
described  and  the  relation  of  the  cells  to  the  lymphatics.  The  fact  is,  that  the 
cancer-cells  have  already  become  diffused  through  the  neighbouring  structures, 
and  may  have  entered  the  lymphatics  or  the  blood  long  before  the  primary 
tumour  has  attained  such  a size  as  to  attract  attention  so  as  to  render  opera- 
tion possible. 

If  it  be  admitted  that  a cancer  may  commence  this  process  of  diffusion  at 
auy  period  after  its  formation  as  a distinct  growth,  it  is  impossible  to  deny 
that  the  recurrence  of  the  disease  after  operation,  whether  local  in  the  neigh- 
bouring areolar  tissue,  more  distant  in  the  lymphatic  glands,  or,  further  still  in 
the  viscera,  may  be  due  to  the  early  transplantation  of  the  cells,  each  of  which 
has  become  the  centre  of  a new  growth.  It  would  be  too  late  to  uproot  the 
thistle  after  its  seeds  had  been  widely  scattered  abroad. 

One  main  source  of  confusion,  if  not  of  error,  in  respect  to  the  origin  of 
cancer  has  been,  that  it  has  usually  been  studied  in  organs,  such  as  the  mamma, 
in  which  its  early  origin  cannot  be  discovered.  In  such  a situation  a tumour 
must  attain  the  size  of  a nut,  at  the  least,  before  it  is  diagnosed  or  even 
detected,  llow  many  months  may  it  have  required  for  the  first  small  group  of 
cells  to  have  led  to  the  development  of  such  a mass  as  this,  and  how  widely  the 
local  contamination  and  general  infection  may  have  spread,  before  such  a size 
even  as  this  is  attained  by  the  primary  tumour. 

2.  The  next  point  is  the  liereditariness  of  cancer.  As  has  already  been 
stated,  this  is  undoubted.  But  a hereditary  tendency  to  a disease  must  not 
be  confounded  with  a constitutional  disposition  to  it.  It  is  a fatal  error  in 
etiology  to  confound  liereditariness  with  constitutionalism.  Hereditarincss 
may  be  local  as  well  as  constitutional.  The  hereditary  transmission  of  a 


ARGUMENTS  FOR  GENERAL  ORIGIN. 


io  rq 


particular  feature  from  parent  to  offspring  cannot  be  considered  a proof  of  a 
constitutional  tendency.  So  also  the  hereditary  transmission  ol  a malioima- 
tion,  as  of  supernumerary  fingers  or  of  exostoses,  is  certainly  purely  local.  I>ut 
diseases  may  also  be  transmitted  through  descent  without  being  in  anjr  nay 
constitutional.  Tumours  that  are  not  cancers  are  hereditary,  as  warts, 
lipomata,  cnchondromata,  &c.  ; sebaceous  cysts  of  the  scalp  are  strongly 

3 hereditary,  and  yet  there  can  be  uo  pretence  that  these  are  in  any  way  con- 
stitutional or  blood-diseases.  These  are  instances  of  hereditary  local  diseases 
that  are  not  congenital,  but  develop  after  the  body  has  reached  maturity  ; 
just,  indeed,  as  a cancer  does.  We  do  not  look  upon  these  conditions  as 
constitutional— dependent  on  some  conditions  of  the  blood,  merely  because 
they  are  transmitted  from  parent  to  offspring.  All  that  we  can  at  present 
assume  is,  that  it  is  probable  that  in  some  cases  there  is  a predisposition  of 
unknown  nature,  hereditarily  transmissible,  which  may  tend  to  the  development 
of  cancer  without  the  action  of  a known  local  exciting  cause  ; and  this  here- 
ditary tendency  may  be  local,  as  in  a certain  tissue,  or  in  a particular  organ 
which  is  the  usual  seat  of  election  of  cancer,  as  the  mamma,  the  testis,  or  the 
pylorus. 

8.  The  greater  virulence  affected  by  cancers  in  some  individuals  than  in 
others,  and  the  varying  degrees  of  rapidity  with  which  they  run  their  course, 
would  undoubtedly  lead  to  one  of  two  inferences  ; either  that  the  primary 
cancer  is  more  active,  has  greater  inherent  vitality,  or  that  the  constitution 
in  which  it  occurs  is  more  favourable  to  its  development. 

The  varying  virulence  of  a cancer  depends  much  more  upon  its  anatomical 
structure  than  on  any  constitutional  condition  of  the  patient.  All  glandular 
caucers  are  more  malignant  than  squamous  or  columnar  epitheliomas  ; yet 
those  who  hold  the  theory  that  cancer  is  a blood-disease,  maintain  that  it  is  a 
mere  accident  where  the  primary  tumour  arises,  and  consequently  what  form 
it  assumes. 

The  locality  in  which  the  cancer  develops  has  also  much  to  do  with  the 
rapidity  with  which  the  glands  are  affected.  H.  Arnott  pointed  out  that  the 
softer,  the  more  vascular,  and  the  more  movable  the  primary  seat  of  the 
tumour  is,  the  more  rapidly  do  the  secondary  growths  appear.  Thus  an  epi- 
thelioma of  the  tongue  always  affects  the  glands  very  early,  while  with  a similar 
growth  on  the  skin  of  the  leg  the  patient  may  escape  glandular  affection  for 
many  months. 

The  fearful  rapidity  of  growth  and  virulence  shown  by  a cancer  of  the 
mamma  during  pregnancy  consequent  upon  the  physiological  increase  of  the 
supply  of  blood  to  the  gland  is  another  example  of  a local  condition 
affecting  the  malignancy  of  the  growth.  Moreover,  if  great  rapidity  of  the 
growth  were  due  to  the  presence  of  the  poison  in  the  blood  in  greater  amount 
than  usual,  we  should  expect  to  find  the  development  of  the  tumour  most 
rapid  in  those  who  showed  the  most  marked  cachexia,  whereas  the  reverse  is 
usually  the  case.  The  younger  the  patient  and  the  better  the  general  health 
at  the  time  of  invasion,  as  a rule  the  more  malignant  will  be  the  course  of  the 
disease.  Still  it  is  highly  probable  that  there  is  a tendency  in  the  tissues  of 
certain  individuals  to  favour  the  development  of  these  cancer-growths,  originat- 
ing primarily  in  some  local  irritation,  whether  this  be  traumatic  or  functional. 
Such  a constitutional  state,  whether  hereditary  or  acquired,  is  necessary  to 
constitute  a fitting  soil  for  the  cancerous  element,  in  which  to  form  and  to 
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develop.  The  stronger  the  tendency  the  more  readily  will  cancer  grow  in 
such  individuals,  and  the  more  rapid  and  vigorous  will  be  the  growth.  This 
constitutional  state  does  not  develop  a local  cancer  ; it  simply  favours  its 
development. 

4.  The  geographical  distribution  has  been  already  considered  at  p.  1014.  It 
cannot  be  said  that  this  has  much  bearing  upon  the  question.  The  influences 
resulting  from  race,  soil,  climate,  &c.,  are  concerned  in  the  development  of 
many  local  diseases,  such  as  simple  bronchoeele,  elephantiasis  of  the  scrotum, 
fibroma  in  the  ears  of  negroes  and  the  like,  none  of  which  are  supposed  to 
be  due  to  the  presence  of  a morbid  material  in  the  blood.  We  have  no  definite 
knowledge  to  guide  us  to  any  conclusion  with  regard  to  the  effect  of  these 
influences  on  the  development  of  cancer ; and,  in  its  absence,  it  is  just  as  easy 
to  suppose  that  these  causes  act  locally  on  certain  glands  or  epithelial  surfaces 
as  to  imagine  that  they  give  rise  to  the  development  of  some  unknown  poison 
in  the  blood  to  which  the  origin  of  the  cancerous  tumour  is  due. 

There  are  two  points  in  connection  with  the  structure  of  cancer  that  deserve 
careful  study,  in  reference  to  the  question  of  local  origin.  The  first  is  the 
abundant  blood-supply  that  a cancerous  tumour  invariably  demands  and 
obtains  : the  second  is  its  mode  of  infiltrating  the  surrounding  tissues. 

Each  of  them  has  an  important  bearing  on  its  diffusion. 

1.  The  much  larger  blood-supply  that  is  furnished  to  a cancerous  growth 
than  is  sent  to  any  other  kind  of  tumour,  except  the  soft  sarcomata,  is  well 
known  to  all  practical  Surgeons.  A scirrhus  of  the  mamma,  not  larger  than 
a pigeon’s  egg,  will  receive  a far  larger  vascular  supply  than  an  adenoma  as 
large  as  a cocoa-nut,  the  number  of  arteries  requiring  ligature  after  an  opera- 
tion in  one  case  being  greatly  in  excess  of  those  that  spout  in  the  other.  This 
abundant  vascular  supply  is  noticeable  in  the  removal  of  the  smallest  cancers, 
but  increases  with  the  size  of  the  tumour. 

The  tumour  itself  is  not  usually  very  vascular,  though  some  cancers,  as  the 
encephaloid,  are  so  abundantly  so  as  to  present  little  else  than  a congeries  of 
vessels,  and  to  possess  active  pulsation  and  bruit ; but  the  vascularization  is 
in  the  neighbouring  and  surrounding  parts,  in  the  midst  of  which  it  lies. 
This  greatly  increased  vascularity  of  the  neighbouring  tissues  is  most  pro- 
bably due  to  the  irritation  caused  by  the  peculiar  mode  of  growth  of  a 
cancer.  Simple  tumours,  such  as  lipomata,  enchondromata,  exostoses,  &c., 
merely  displace  the  surrounding  structures  slowly  by  their  pressure  as  they 
increase  in  size,  and  the  tissues  thus  have  tune  gradually  to  accommodate 
themselves  to  their  altered  position,  and  suffer  but  little  till  the  bulk  of  the 
tumour  becomes  very  considerable.  A cancerous  tumour,  on  the  other  hand, 
sends  out  processes  of  cells  which  grow  rapidly  and  force  themselves  into  the 
interstices  of  the  surrounding  parts,  and  it  thus  exerts  from  the  first  a direct 
pressure  on  the  tissues  it  is  invading.  The  microscopic  appearances  of  the 
tissues  surrounding  the  advancing  processes  of  cells,  are  in  fact  identical  with 
those  of  inflammation.  The  vessels  arc  dilated  and  full  of  blood,  and  the 
normal  structures  are  concealed  by  an  abundant  small  cell  infiltration  before 
which  the  original  tissues  disappear  as  in  the  process  of  ulceration,  lhe 
quantity  of  lymph  returning  from  the  hyperamiic  tissues  will  necessarily  be 
greatly  increased  in  quantity,  and  the  lymph-spaces  and  lymphatic  vessels 
will  be  dilated,  and  thus  the  dissemination  of  the  cells  of  the  cancer  will  be 
greatly  facilitated  should  any  of  them  become  disengaged  from  the  gencr 
mass  and  enter  the  lymph-stream. 
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2.  The  second  important  point  in  connection  with  the  structure  of  a can- 
cerous tumour  is  the  absence  of  an  enveloping  capsule ; unlike  almost  c\cry 
simple  tumour,  it  is  not  in  any  way  encysted  or  encapsuled.  As  before 
pointed  out,  there  is  every  reason  to  believe  that  the  processes  of  epithelial 
cells  which  force  their  way  into  the  surrounding  structures  are  actually  lying 
in  spaces  directly  communicating  with  the  lymphatic  vessels.  There  is  no 
barrier  between  them  and  the  tissues  they  are  invading,  nothing  to  limit  their 
extending  into  them  and  destroying  them. 

What  circumstances  or  conjunction  of  circumstances  can  possibly  favour 
i more  highly  the  diffusion  throughout  the  neighbouring  tissues  and  of  the 
whole  system  of  a primary  growth,  than  such  a mode  of  growth  stimulated  by 
active  hypermmia  of  the  surrounding  structures  ? 

This  invasion  of  the  lymph-spaces  may  lead  to  a much  earlier  contamina- 
tion of  tissues  and  of  the  system  than  is  generally  supposed.  We  do  not  know, 
and  there  is  in  the  present  state  of  science  no  possibility  of  ascertaining,  how 
soon  after  its  first  formation,  whilst  still  a microscopical  nodule,  a cancerous 
tumour  may  begin  to  shed  its  cells  into  neighbouring  areolar  spaces  or  lym- 
phatics. From  the  very  first  day  of  its  formation — from  the  very  first  of  the 
multiplication  of  its  cells — the  highly  organized  but  fatal  cells  may  have 
i started  on  their  travels  into  areolar  spaces,  carried  on  by  the  increased  lymph- 
stream,  but  capable  of  self-support  whenever  arrested,  and  in  their  new 
habitat  developing  into  fresh  cancerous  centres  capable  of  the  same  process 
of  multiplication  and  of  local  infection,  which  may  be  indefinitely  extended  ; 
capable  also,  probably,  of  entry  into  the  vessels,  of  being  carried  through 
them  to  distant  organs,  and  deposited  in  them,  like  pymmic  embola,  forming- 
centres  of  new  growth  in  the  lungs  or  liver. 

It  is  this  early  tendency  of  cancer  to  dissemination  that  leads  to  the  suppo- 
sition of  its  being  constitutional.  For  the  system  may  become  permeated  by 
cells  shed  from  the  parent  primary  tumour,  before  this  has  attained  sufficient 
size  to  attract  serious  attention,  if,  indeed,  it  has  been  observed  at  all. 

Having  thus  described  the  cancer  in  general,  we  are  in  a position  to  con- 
sider more  in  detail  the  special  varieties. 

1.  Glandular  Cancers,  or  cancers  the  cells  of  which  belong  to  the  type 
of  glandular  or  spheroidal  epithelium,  may  arise  as  primary  tumours  in  any 
parts  in  which  glandular  epithelium  is  normally  present.  They  may  thus 
arise  in  the  breast,  the  salivary  glands,  the  liver,  pancreas,  prostate,  kidnev, 
and  many  other  parts.  They  are  subdivided  into  two  chief  varieties 

1.  Scirrhus  or  hard  cancer,  in  which  the  stroma  is  very  abundant  and  firm. 

2.  Encephaloid  or  soft  cancer,  in  which  the  stroma  is  scanty  and  the  cells 
abundant.  These  two  forms  merge  insensibly  into  each  other,  and  no  sharp 
distinction  can  be  drawn  between  them.  A tumour  that  one  Surgeon  would 
call  a rapidly  growing  scirrhus  of  the  breast,  another  might  describees  eneeph- 
aloid.  A third  variety  of  glandular  cancer  arises  from  colloid  degeneration 
of  the  cells  of  either  scirrhus  or  encephaloid,  and  this  is  known  as  colloid 
cancer,  which  will  be  described  separately. 

Hie  glandular  cancers  yield  on  scraping  or  pressure  a milky  fluid,  termed 
the  Canccr-jmce,  in  which  cells  and  granules  are  found  in  varying  proportions. 
The  granules  are  mostly  fatty,  and  are  the  result  of  fatty  degeneration  of  the 
cells  of  the  tumour.  This  milky  juice,  it  must  be  observed,  is  not  absolutely 
characteristic  of  cancer.  It  is  yielded  by  the  lymphadenomata  and  by  all  the 
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sarcomata,  provided  that  at  least  twenty-four  hours  elapse  after  their  removal 
before  they  arc  examined  and  that  decomposition  has  commenced.  The  Cell* 
(Fig.  397)  are  extremely  variable  in  shape  and  size.  They  may  be  round, 
caudate,  and  even  fusiform.  Many  varieties  of  form  are  usually  found  in  the 
same  tumour,  but  occasionally  great  uniformity  prevails.  The  size  may  van- 
from  -irsVo  to  inch.  The  nuclei  are  oval  and  highly  refracting,  often 

placed  eccentrically  ; they  are  of 
considerable  size  and  frequently 
double,  while  in  some  cases  five  or 
six  may  be  found  in  the  same  cell. 
They  contain  bright  shining  nucleoli. 
The  size  of  the  cells  is  not  indica- 
tive of  the  variety  of  the  cancer. 
Thus,  in  some  scirrhous  tumours  the 
cells  may  be  small,  and  in  others 
large,  and  the  same  may  be  said  of 
encephaloid.  The  distinction  be- 
tween scirrhus  and  encephaloid  is 
made  not  by  the  size  of  the  cells, 
but  by  the  relative  proportions  of 
cells  and  stroma  in  the  mass.  All 
cancer-cells  are  prone  to  early  de- 
generation, usually  becoming  filled  with  fat-granules,  and  ultimately  breaking 
down  and  in  great  part  disappearing,  so  that  what  was  once  a considerable 
mass  of  cells  may  be  represented  by  a,  few  granules.  This  is  most  marked 
in  scirrhus. 

The  stroma  in  glandular  cancers  is  almost  invariably  fibrous,  but  in  the 
softer  forms  it  maybe  composed  partly  of  spindle-cells.  The  alveolar  arrange- 
ment is  always  clearly  marked.  The  cells  lie  loosely  in  the  spaces  often 
separated  from  each  other  by  a small  quantity  of  fluid.  This  fluid,  with 
the  cells,  forms  the  “cancer-juice.”  In  the  degenerating  parts  of  the 
growth  tire  stroma  frequently  contaius  numerous  fat  granules,  and  in  very 
rare  cases  patches  of  calcification  are  met  with.  The  blood-vessels  are  usually 
abundant,  especially  in  the  softer  forms.  In  some  rare  instances  they  show 
curious  bud-like  processes  and  dilatations  projecting  from  their  walls  into  the 
alveolar  spaces  of  the  tumour.  These  may  give  way  and  distend  the  alveoli 
with  blood,  thus  forming  small  rounded  collections  of  blood  dotted  through 
tire  growth.  The  unaided  eye  of  the  experienced  Surgeon  may  in  many  cases 
recognize  a cancer  without  difficulty,  but  in  every  case  the  tumour  should  he 
examined  microscopically  in  order  to  determine  without  a doubt  what  its  true 


Vig.  307. 

Cells  from  a large  Encephaloid  of  the  Breast. 
Cells  from  Scirrlms  of  the  Breast. 

a.  Stained.  b.  Unstained. 

(454  diaui.). 


nature  is. 

Scirrhus. — The  scirrhous  or  hard  cancer  is  met  with  more  commonly 
in  the  female  breast  than  in  all  other  parts  of  the  body  put  together, 
and  the  cases  that  come  under  the  care  of  the  Surgeons  arc  almost  always 
exclusively  in  that  situation.  Thus  of  cases  of  scirrhus  admitted  in  the 
surgical  wards  of  University  College  Hospital  during  the  ten  years  18/ 1 
to  *1880,  113  were  situated  in  the  female  breast,  1 in  the  male  breast,  4 in 
the  skill  near  the  female  breast,  1 in  the  kidney,  and  3 in  die  prostate. 
Nine  other  cases  were  admitted  as  “scirrhus  of  the  rectum,  and  two  as 
“ scirrhus  of  the  sigmoid  flexure,”  but  these  were  not  submitted  to  micro- 
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scopical  examination,  and  were  most  probably  columnar  epitheliomata. 
Scirrhus  is  met  with  also  in  the  stomach  and  pancreas,  and  a sott  form 
between  the  hard  and  soft  cancer,  and  consequently  sometimes  called  scirrlio- 
encephaloid — is  the  ordinary  primary  cancer  of  the  liver.  Secondary  scirrhus 
may  occur  in  almost  any  part  of  the  body,  but  the  most  common  situations  are 
the  lymphatic  glands,  liver,  lungs,  kidneys,  and  bones. 

Scirrhus  occurs  in  two  forms  ; either  as  a circumscribed  mass,  or  infiltrated 
in  the  tissue  of  an  organ.  In  either  case  it  forms  a hard,  craggy,  incom- 
pressible, and  nodulated  tumour,  at  first  movable  and  unconnected  with  the 
skin,  but  soon  acquiring  deep-seated  attachments,  and  implicating  the  integu- 
ment. It  grows  slowly,  seldom  attaining  a larger  size  than  an  orange.  At 
times  it  is  painless,  at  others  painful,  generally  aching,  sometimes  with  much 
radiating  and  shooting  pain  through  it.  These  sensations  vary  according  to 
the  part  affected,  and  to  the  sensibility  of  the  individual ; the  pains  arc 
especially  severe  after  the  tumour  has  been  handled,  and  at  night  are  of  a 
lancinating,  neuralgic  character.  The  tumour  may  thus  continue  in  a chronic 
state  for  a considerable  length  of  time,  slowly  increasing,  gradually  extending 
its  deeper  prolongations,  and  implicating  the  more  superficial  parts.  In  some 
cases,  more  particularly  in  elderly  people,  scirrhus  gives  rise  to  atrophy  of 
the  organ  in  which  it  is  seated,  causing  wrinkling  and  puckering  of  the  sur- 
rounding skin,  which  becomes  adherent  to  the  tumour  ; and  the  cancer  may 
thus  continue  in  a very  chronic  state. 

The  ulceration  takes  place  usually  by  the  skin  becoming  adherent  at  one 
point  to  the  tumour,  either  by  dimpling  in,  being  as  it  were  drawn  down 
towards  it,  or  else  by  being  pushed  forwards,  stretched,  and  implicated  in 
one  of  its  more  prominent  masses  ; it  then  becomes  dusky  and  livid  red, 
somewhat  glazed,  and  covered  by  a fine  vascular  net-work.  Softening  occurs 
at  one  point,  where  a crack  or  fissure  forms  ; a clear  drop  of  gummy  fluid 
exudes  from  this,  and  dries  in  a small  scab  upon  the  surface  ; this  is  followed 
by  a somewhat  bloody  discharge  of  a thick  and  glutinous  character  ; and  the 
small  patch  of  skin  from  which  it  issues,  becoming  undermined,  speedily 
sloughs  away,  leaving  a circular  ulcer.  This  gradually  enlarges,  becoming- 
ragged  and  sloughy,  with  craggy  everted  edges,  having  irregular  masses  arising 
from  its  suiface,  and  discharging  a fetid  sanious  pus.  The  pain  increases 
greatly  ; and,  the  lymphatic  glands  becoming  involved,  cachexy  is  fully 
developed,  and  the  patient  is  destroyed  by  it  or  by  the  secondary  visceral 
deposits.  In  old  people,  ulceration  of  scirrhous  cancers  often  assumes  an 
extremely  chronic  character,  the  growth  in  them  not  being  endued  with  the 
same  vitality  as  in  the  young.  The  ulcer  in  these  cases  is  flat,  sloughy, 
of  a greyish-green  colour,  hard  and  rugged,  with  puckered  edges,  and  much 
wrinkling  of  the  surrounding  skin,  and  exhaling  the  usual  fetid  odour  In 
younger  persons,  and  especially  in  stout  women  with  florid  complexions,  the 
disease  usually  makes  rapid  progress.  So  also,  if  inflammation  be  accidentally 
set  up  in  the  neighbouring  tissues,  cancerous  infiltration  rapidly  takes  place  in 
lcm.  ccasionally,  but  very  rarely,  scirrhous  masses  slough  out,  leaving  a 
aige  lagged  cavity,  which  may  even  cicatrize  ; and  thus  a spontaneous  cure 
has  been  said  to  occur.  The  cancerous  infiltration  extends  to  a considerable 
distance  around  the  tumour  into  integument  which  to  the  naked  eye  appears 
quite  healthy.  In  such  tissue,  however,  the  microscope  may  reveal  unequivocal 
evidence  of  the  existence  of  cancer-cells  diffused  through  it.  Wherever  the 
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small-celled  infiltration  can  be  recognized,  which  surrounds  a cancerous  growth 
like  a halo,  and  gradually  shades  off  in  the  surrounding  healthy  textures,  the 
tissues  must  be  regarded  as  infected.  It  is  of  great  importance  in  determin- 
ing the  question  of  operation  to  bear  this  in  mind,  and  not  to  act  on  the 
supposition  of  the  tumour  being  abruptly  defined. 

The  secondary  growths  in  scirrhous  cancer  form  first  in  the  lymphatic  glands 
in  almost  every  case  ; later  on  they  may  occur  in  the  liver,  lungs,  bones,  and 
other  parts.  In  the  lungs  and  liver  they  are  frequently  much  softer  than  the 
primary  growth,  so  that  in  some  cases  they  might  be  more  properly  termed 
encephaloid  than  scirrhous.  In  the  lymphatic  glands  they  are  often  almost 
as  firm  as  the  original  tumour. 

Structure. — On  cutting  into  a scirrhous  tumour  with  the  scalpel,  it  usually 
creaks  somewhat  as  it  is  divided,  and  presents  a whitish  or  bluish-white 
glistening  surface,  intersected  by  white  bands,  which  apparently  consist  partly 
of  new  structure,  and  partly  of  included  areolar  tissue.  This  section  has  not 
inaptly  been  compared  to  the  appearance  presented  by  a cut  through  a turnip 
or  an  unripe  pear. 

A curious  feature  about  scirrhous  cancer,  in  which  it  differs  from  almost  all 
other  tumours,  is  that  it  becomes  cup-shaped  on  section.  This  seems  to  be 
due  to  the  fact  that  in  most  scirrhous  tumours  a kind  of  process  of  cicatriza- 
tion takes  place  in  the  central  parts,  while  the  peripheral  parts  are  still  grow- 


Fi".  30S. — Sciri'lius  of  Brenst  (1SS  ilium.)  The  communication  of  the  alveolar  spaces  between  one  another 
° and  the  continuity  of  the  contained  masses  of  cells  is  well  shown.  The  contour  of  the  individual  celu» 
is  seldom  delinite,  and  the  nucleoli,  as  a rule,  are  not  seen. 


ing.  The  cells  undergo  fatty  degeneration  and  break  up.  The  greater  part 
of  the  products  of  degeneration  are  absorbed,  and  only  a narrow  streak  of 
granules  may  be  left  to  represent  a once  large  accumulation  of  cells.  It  is 
this  shrinking  of  the  growth  that  drags  in  the  nipple  in  scirrlms  of  the  breast, 
and  perhaps  it  is  the  evident  state  of  tension  in  which  the  tumour  is,  that 
<rives  rise  to  the  peculiar  pain  of  scirrlms  in  general.  On  examining  a scirrhous 
cancer  microscopically  (Figs.  898,  899),  it  will  be  found  to  be  surrounded 
everywhere  by  a zone  of  small  round  cells  infiltrating  the  surrounding  parts, 
penetrating  between  fat-cells  or  muscular  fibres,  and  extending  along  bands  of 
connective  tissue.  A little  nearer  the  centre  the  alveolar  arrangement  becomes 
apparent,  and  groups  of  rounded  or  irregular  cells,  with  large  oval  nuclei,  are 
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Fig.  393. — Scirrhus  of  Breast  (1SS  cliam.).  Much 
cicatrized ; the  stroma  bears  a large  proportion 
to  the  cells,  which  are  small  and  granular  : in  a 
fully  cicatrized  specimen  there  would  be  similar 
alveolar  spaces  containing  only  granular  debris 


found  imbedded  in  spaces  in  a stroma  of  coarse  fibrous  tissue.  These  spaces 
communicate  with  each  other  like  those  of  a sponge.  The  stroma  and  cells 
at  this  part  usually  form  about  equal 
bulks  of  the  growth.  The  stroma  shows 
signs  of  active  growth,  having  spindle- 
cells  scattered  here  and  there  through 
it,  sometimes  in  abundance.  A little 
nearer  the  centre  we  find  that  the 
stroma  has  become  more  dense,  the 
spindle-cells  being  replaced  by  elon- 
gated tailed  cells,  with  scarcely  any 
protoplasm  around  the  nucleus.  The 
cells  of  the  cancer  are  here  beginning 
to  degenerate,  the  nuclei  becoming 
hidden  by  clouds  of  fat-granules,  and  a 
similar  change  may  also  be  apparent 
in  the  stroma.  Towards  the  centre  the 
fatty  cells  disappear,  and  a few  granules 
only  mark  where  they  were  ; the  stroma 
becomes  dense  and  hard,  and  even  the 
nuclei  before  mentioned  are  difficult  to 
recognize.  The  above  is  a description 
of  the  ordinary  scirrhus  of  moderately 
slow  growth.  In  more  vigorously 
growing  specimens  the  degeneration  is  delayed,  the  cicatrization  is  less  perfect, 
and  the  proportion  of  the  bulk  occupied  by  the  cells  is  increased. 

It  is  not  always  easy  to  determine  the  exact  mode  of  growth  in  scirrhous 
cancer,  as  the  young  spheroidal  epithelium-cells  closely  resemble  the  small 
round  cells  infiltrating  the  'tissues  at  the  growing  margin.  In  the  softer 
and  more  diffused  forms,  it  is  often  possible,  however,  to  observe  the  earliest 
changes  in  the  acini.  It  will  then  be  seen  that  the  morbid  process  does  not 
start  from  a single  acinus.  Many  acini  lying  near  each  other  may  show 
various  stages  of  overgrowth  of  the  epithelium.  At  first  the  new  cells  are 
contained  within  the  distended  membrana  propria  of  the  acinus,  but  as 
the  process  advances,  they  burst  beyond  its  limits,  and  penetrate  ’amongst 
the  surrounding  tissues.  In  the  harder  tumours  of  slower  growth  this  often 
cannot  be  recognized,  as  the  area  of  the  gland  affected  is  smaller,  and  by  the 
tune  it  comes  under  observation  the  acini  have  disappeared,  and  columns  of 
cells  only  are  found  extending  into  the  surrounding  tissues. 

Enceplialoid.— -As  before  stated,  this  is  not  separable  from  scirrhus  The 
peater  part  of  the  tumours  which  were  formerly  classed  as  enceplialoid  cancers 
are  now  included  under  the  sarcomata.  A glandular  cancer  growing  with  such 
rapidity,  and  of  such  softness  of  structure,  as  to  merit  the  name  of  enceplialoid 
s m feet  a rare  occurrence  m surgical  practice.  During  the  ten  years  1871  to 
1880,  there  were  admitted  under  the  care  of  the  Surgeons  of  University  College 
Hospital  only  eight  cases  which  were  classed  as  encophaloid  cancer.  Five  of 

oiblTi6  m 11  . m the  testicle>  and  one  was  believed  to  have 

<anX«5  °1'  ?16  ghmds  in  ifcs  neighbourhood.  Enceplialoid 

2 X 1 k T mS’  anSCS  °n  7 IU  stractures  containing  glandular  or  spheroidal 
vol  x * though  occasionally  somewhat 
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hard,  is  usually  from  the  first,  or  at  all  events  soon  becomes,  soft  and  elastic, 
being  more  or  less  lobulated,  growing  rapidly,  and  having  an  elastic  and  at  last 
a semi-fluctuating  feel.  The  skin  covering  it  is  usually  at  first  pale  and  loose, 
with  a large  net-work  of  dilated  veins  spreading  over  it.  In  some  cases,  how- 
ever, at  a very  early  period,  a species  of  inflammatory  oedema  occurs  in  the 
integuments  covering  rapidly  growing  encephaloid.  tumours.  As  the  tumour 
enlarges,  the  skin  becomes  adherent,  discoloured,  of  a purple-brown  tint,  and 
at  last  ulcerates  at  one  point.  When  once  the  tumour  has  made  its  way 
through,  and  is  relieved  from  the  pressure  of  the  fascia  and  integuments,  the 
rapidity  of  its  growth  becomes  fearfully  increased  ; and  a large  soft  fungous 
mass,  rugged,  irregular,  dark-coloured,  and  bleeding  profusely,  lapidh  spiouts 
forth,  constituting  the  affection  to  which  Hey  gave  the  appropriate  term  of 
fungus  hmiatodes  : when  this  condition  has  been  reached,  death  rapidly  ensues 
from  exhaustion  and  hmmorrhage.  Pulsation  has  been  met  w ith  in  particular 
forms  of  very  vascular  encephaloid  ; in  these  cases  also  a loud  bruit,  synchio- 
nous  with  the  pulsation  and  the  heart’s  action,  has  been  detected,  and  may  be 
heard  on  the  application  of  a stethoscope.  These  symptoms  are,  however,  far 
more  commonly  met  with  in  soft  small  round-celled  sarcomata  of  bone,  in 
which  the  pulsation  may  be  so  marked  that  the  disease  may,  unless  caie  be 
taken,  be  confounded  with  aneurism. 

The  constitutional  cachexy  in  encephaloid  occurs  early  and  is  well  marked, 
and  secondary  growths  speedily  make  their  appearance  in  the  lymphatic 

glands  and  viscera.  , 

Structure. — After  removal,  the  tumour  is  found  to  be  very  vascular  dis- 
playing on  injection  a close  net-work  of  vessels.  On  a section  being  made,  it  | 


ri„  400.— Encephaloid  of  Breast  (1S8  diiun.).  The  large-celled  variety.  Attention  is  directed  to  the  i.mch 
lg.  4uu.  cm*.  i larger  spaces  in  this  than  m Scirrhus. 


commonly  presents  a soft  pulpy  white  mass,  closely  resembling  cerebral  sub-  ■ 
ZT  stained  and  blotched  with  bloody  patches,  varying  in  colour  from  a 
blight* red  to  a maroon-brown,  this  being  dependent  on  blood  that  has  teen 
infiltrated  into  its  substance.  In  other  eases,  its  section  has  been  compared  to 
S a rf  a raw  potato,  or  a piece  of  boiled  udder.  On  microscopic  examination 
it  will  be  found  to  present  a structure  essentially  similar  to  that  o scin  in  , 
tliat  1 to  say“  m al  veolar  stroma  enclosing  groups  of  free  colls  of  an  epithelial 
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type.  The  cells  may  in  some  cases  be  larger,  but  are  often  smaller  than  those 
usually  seen  in  scirrhus  (Fig.  400).  They  assume  the  same  irregular  forms, 
and  have  each  one  or  more  highly  refracting  nuclei  and  nucleoli.  The  pi 0- 
portion  of  the  bulk  of  the  tumour  composed  of  cells  is,  however,  infinitely 
greater  in  encephaloid  than  in  scirrhus,  and  the  vascularity  of  the  tumour  is 
proportionately  increased.  The  tumour  does  not  show  the  same  tendency  to 
cicatricial  contraction,  although  fatty  degeneration  always  occurs  in  the  central 
parts. 

Colloid,  Gelatinous,  Gelatiniform  or  Alveolar  Cancer  is  a variety 
formed  by  the  colloid  degeneration  of  the  cells  of  a glandular  cancer,  either  of 


Fig.  401.— Colloid  of  Omentum  (1SS  diam.).  Shows  the 
concentric  rings  and  the  granular  masses  which  have 
taken  the  place  of  the  cells  ; and  at  one  part  a few  cells 
still  retain  their  shape. 


Fig.  402. — A.  Colloid  of  Breast.  Shows  re- 
lation of  cells  to  stroma,  and  the  colloid 
material  in  some  cases  filling  the  cell,  in 
others  pushing  the  nucleus  to  one  side  or 
completely  surrounding  it.  b.  Isolated 
cells  from  the  same  tumour,  c.  Isolated 
ceUs  from  colloid  of  omentum. 

(454  diam.) 


the  scirrhous  or  encephaloid  form,  but  most  commonly  the  former.  It  may 
occur  in  distinct  masses,  often  of  a very  large  size,  weighing  many  pounds,  or 
may  be  infiltrated  into  the  tissue  of  organs.  As  it  is  most  commonly  met  with 
in  the  viscera  of  the  abdomen,  it  does  not  so  often  fall  under  the  observation 
of  the  Surgeon  as  the  other  varieties  of  cancer.  Yet  it  is  not  uncommon  in  the 
breast,  where  I have  met  with  it,  forming  a very  large  tumour  : and  there  is  a 
preparation  in  the  University  College  Museum  of  a scirrhous  breast  containing 
colloid.  Colloid  cancer  consists  of  alveolar  spaces  of  great  size,  filled  with  a clear 
semi-transparent  yellowish  gelatinous  or  honey -like  material,  resembling  indeed 
somewhat  the  structure  of  a honey-comb.  The  septa  forming  these  spaces  are 
distinctly  fibrous  and  regular  in  their  arrangement  (Fig.  401).  Some  of  the 
spaces  are  completely  filled  with  colloid  matter,  others  may  show  a few  cells 
containing  fat  granules  in  the  centre,  surrounded  by  zones  of  granules,  result- 
ing from  the  degeneration  of  other  cells.  Cells  again  may  be  seen  in  the  pro- 
cess of  undergoing  colloid  degeneration  (Fig.  402).  A globule  of  colloid  matter 
first  appears  pushing  the  nucleus  to  one  side  ; afterwards  the  nucleus  under- 
goes a similar  degeneration  ; and  finally  the  cell  bursts  and  disappears,  leaving 
behind  it  only  a few  granules.  True  colloid  cancer  is  merely  a degenera- 
tion  of  scirrhus  or  encephaloid.  Many  other  tumours  have  been  described  in 
former  times  as  colloid,  amongst  which  may  be  mentioned  many  myxomata, 
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cedematous  soft  fibromata,  and  some  glandular  tumouis  which  had  undergone 
colloid  degeneration. 

Diagnosis  of  Glandular  Cancer.— In  the  diagnosis  of  a cancer  the  age 
of  the  patient  is  an  important  consideration,  such  tumours  being  very  rare 
before  30.  Too  much  importance  must  not  be  attached  to  an  hereditary 
history  of  cancer,  or  it  may  lead  us  into  error.  A most  important  sign  of 
cancer  is  that  the  tumour  forms  part  of  the  structure  it  is  invading.  It  may 
be  tolerably  clearly  defined  in  outline,  but  it  is  not  separable  from  the  sur- 
rounding tissue.  It  early  becomes  adherent  to  the  skin  when  occurring  in  a 
superficial  part.  In  the  later  stages  the  adhesion  is  evident,  but  at  first  it  can 
be  recognized  only  by  pinching  up  the  skin  widely  with  the  finger  and  thumb 
when  it  will  be  seen  to  dimple  slightly  at  the  part  over  the  tumour.  Both  I 
these  signs,  the  implication  of  surrounding  structures  and  the  dimpling  of  . 
the  skin  may,  however,  also  be  present  in  chronic  inflammation  with  fibroid 

induration.  . -it 

The  diagnosis  of  the  different  forms  of  cancer  is  not  always  easily  made. 

Scirrhus,  when  not  widely  infiltrating,  may  very  readily  be  confounded  with 
fibrous  tumours  and  adenomata,  or  with  the  indurated  atrophy  of a part ; m 
many  of  these  cases,  indeed,  the  diagnosis  cannot  be  correctly  effected  until 
after  examination  by  incision.  In  other  cases,  however,  the  rugged  feel,  the  I 
lancinating  pains,  the  implication  of  the  lymphatic  glands  or  the  affection 
of  the  general  health,  will  commonly  serve  to  establish  the  diagnosis.  A hen 
ulceration  has  taken  place,  the  previous  condition  of  the  tumour,  the  general 
character  of  the  sore,  and  the  microscopic  examination  of  the  debris , may  serve 
to  denote  its  true  character. 

Enceplialoid  may  he  confounded  with  abscess,  with  cysts,  or  with  eiectile 
and  sanguineous  tumours,  and  with  the  various  soft  varieties  of  sarcoma  ; and, 
when  pulsating,  with  aneurism.  In  these  cases  careful  palpation,  the  exis fence 
of  elasticity  without  fluctuation,  and  the  presence  of  the  large  and  toituous 
veins  ramifying  over  the  surface  of  the  mass,  may  establish  its  tiue  chaiacter. 
When  it  is  fungating,  it  may  be  confounded  with  the  sprouting  mtracystic 
growths  that  sometimes  spring  from  the  interior  of  a cystic  tumour..  ere, 
however,  the  history  of  the  case  and  the  contamination  of  nei0hbou  a 
lymphatics,  will  show  the  true  nature  of  the  affection.  . . 

7 In  all  cases  in  which  there  is  doubt  as  to  the  nature  of  the  growth  an  incision 
should  be  made  into  it,  if  it  is  a case  fit  for  removal  by  operation,  and  if 
necessary,  a slice  should  be  removed  and  examined  by  the  naked  eyes  ^ 
a scraping  of  it  may  be  put  under  the  microscope.  It  is  much  better  to 
do  this  than  to  lose  valuable  time  by  waiting  till  the  symptoms  become  more 

The  diagnosis  of  a tumour  as  a cancer  is  sometimes  materially  obscured  by 
the  accidental  development  of  abscess  in  the  tissues  around  or  above  it  U 
such  cases  the  continuance  of  a swelling  which  is  evidently  not  inflammatory, 
2r  the  pus  has  been  evacuated,  may  lead  to  a suspicion  as  to  the  true  nature 

0t  ^Squamous  Epithelioma..— Squamous  epithelioma,  or  as  it  has  also  teep 
called  epithelioma,  epithelial  cancer,  or  cancroid,  was  at  one  time  considcre 
he IstTct  from  true  cancer.  There  is  nothing,  however,  to  justify  such  a 
distinction  The  term  epithelial  cancer  or  epithelioma  is  not  a goo  <>i  , 
for  lias  just  been  pointed  out,  the  scirrhus  and  enccphalo.d  are  equally 
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epithelial  growths  though  arising  from  a different  type  of  epithelium.  Squa- 
mous epithelioma  arises  from  any  situation  in  which  squamous  epithelium  is 
naturally  present.  The  essential  feature  of  the  growth  by  which  it  is  distin- 
guished from  a simple  wart  or  papilloma  is  that  the  epithelium  no  longer 
merely  covers  the  papillae,  but  forces  its  way  between  them  into  the  structures 
beneath. 

Causes  and  Situation. — Epithelioma,  rare  in  the  young,  is  common  in 
middle-aged  or  elderly  people,  the  tendency  to  it  increasing  in  proportion  as 
age  advances.  In  this  respect  it  follows  the  course  of  other  cancers.  The 
hereditariness  of  epithelioma  is  not  so  marked  as  that  of  scirrhus,  so  much  so 
that  it  has  been  doubted.  I have  no  evidence  in  either  way  on  this  point. 
My  impression  is  that  it  is  not  distinctly  hereditary.  It  has  been  said  to 
have  been  communicated  by  contact  from  the  uterus  of  the  female  to  the 
penis  of  the  male,  but  this  is  extremely  doubtful.  It  is  certain  that  in  the 
great  majority  of  cases  in  which  such  contact  has  taken  place  no  evil 
consequences  follow. 

It  is  frequently  occasioned  by  the  long-continued  or  repeated  application 
of  some  source  of  irritation,  and  may  thus  be  established  in  constitutions  other- 
wise perfectly  healthy.  Thus,  the  irritation  of  a broken  tooth  upon  the  tongue 
or  cheek  may  produce  epithelioma  of  those  parts.  The  scrotum  in  chimney- 
sweepers not  unfrequently  becomes  the  seat  of  epithelioma,  in  consequence  of 
the  lodgment  and  irritation  of  soot  in  its  rugae.  Cancer  of  the  tongue  or  lip 
is  frequently  attributed  to  the  irritation  caused  by  smoking.  In  some  cases 
epithelioma  arises  in  parts  which  have  long  suffered  from  an  abnormal 
condition  of  the  epithelium.  Thus  the  so-called  “ smooth  or  scaly  tongue  ” 
has  a great  tendency  to  terminate  in  cancer  sometimes  after  the  condition  has 
lasted  for  ten  or  even  twenty  years.  Epithelioma  not  unfrequently  originates 
in  old  scars. 

Its  most  common  seat  on  muco-cutaneons  surfaces.  During  the  ten  years, 
1870  to  1880,  123  cases  of  squamous  epithelioma  were  admitted  into  the 
surgical  wards  of  University  College  Hospital.  They  were  distributed  as 
follows  : tongue,  52  ; lips,  18  ; skin  of  limbs  and  trunk,  10  ; penis,  8 ; vulva, 
7 ; cheeks  and  gums,  7 ; anus,  4 ; scars  in  various  parts,  3 ; skin  of  face,  3 ; 
scrotum,  2 ; oesophagus,  2 ; larynx,  2 ; bladder,  2 ; soft  palate,  1 ; and 
antrum,  1.  During  a similar  period  47  cases  of  cancer  of  the  uterus  were 
admitted  into  the  women’s  ward,  but  the  hospital  report  does  not  distinguish 
between  the  different  forms  of  the  disease  in  these  cases.  Eleven  cases  of 
malignant  stricture  of  the  oesophagus,  probably  all  epithelioma,  were  also 
admitted  into  the  medical  wards. 

The  selection  of  a particular  site  by  epithelioma  appears  often  to  be 
capricious,  though  it  is  doubtless  dependent  on  anatomical  peculiarities  of  the 
part.  Thus  it  is  common  in  the  lower  lip,  but  so  rare  as  scarcely  to  have  been 
observed  in  the  upper.  In  women  it  rarely  attacks  the  lower  lip,  in  men  often  ; 
when  occurring  in  mucous  canals  it  chiefly  affects  their  ends.  Thus  the 
lower  end  of  the  pharynx,  the  upper  end  of  the  oesophagus,  and  the  onus  are 
all  favourite  sites. 

Progress.  Squamous  epithelioma  commences  either  as  a small  flat 
tubercle,  or  a warty  growth,  which  rapidly  ulcerates.  Sometimes  when  it 
1st  comes  under  observation,  it  may  already  form  an  intractable  fissure,  or 
ulcer,  of  limited  size,  with  hard  everted  edges  and  a foul  surface.  In  other 
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cases,  papillae  of  great  size  may  form  on  the  surface  of  the  growth  before 
ulceration  takes  place.  This  is  especially  marked  in  cancer  of  the  penis,  in 
which  the  papillae  are  sometimes  half  an  inch  in  length.  In  the  bladder 
epithelioma  may  assume  a villous  form.  When  ulceration  takes  place  the 
destruction  of  tissue  slowly  spreads,  implicating  every  structure  at  its  circum- 
ference. Such  an  ulcer  attacks  not  only  the  soft  parts,  but  may  extend  into  a 
neighbouring  bone,  penetrating  deeply  into  its  structure  and  eroding  it.  In  a 
case  under  my  care  in  University  College  Hospital,  in  which  the  ulceration 
started  from  a gland  secondarily  affected  after  removal  of  an  epithelioma  of 
the  lip,  the  greater  part  of  the  symphysis  of  the  jaw  was  destroyed  and  the 
whole  floor  of  the  mouth  eaten  away  till  the  tongue  hung  out  below  on  the  skin 
of  the  neck.  Epithelioma  of  the  eyelids  may  invade  and  destroy  the  eyeball 
When  arising  from  the  mucous  membrane  of  the  nose  epithelioma  may  form 
one  variety  of  the  so-called  malignant  polypus.  I have  seen  an  epithelioma 
as  large  as  a small  orange,  developing  in  this  situation  and  passing  into  the 

orbit  and  to  the  cheek.  In  the  mouth  and 
uterus  I have  seen  epitheliomata  which, 
though  commencing  from  the  mucous  mem- 
brane, have  penetrated  into  the  deeper  parts 
and  thus  appeared  to  have  originated  in 
them.  Epithelioma  of  the  scrotum,  if  left 
unrelieved  by  treatment,  will  at  last  extend 
to  and  implicate  the  testicle. 

After  an  epithelioma  has  lasted  a certain 
time  secondary  growths  appear  in  the  nearest 
lymphatic  glands.  This  takes  place  with 
varying  rapidity  in  different  cases.  It  was 
pointed  out  by  Henry  Arnott  that  the  im- 
plication of  the  glands  takes  place  most 
rapidly  when  the  primary  growth  is  situated  in  soft,  vascular  parts  much  j 
exposed  to  movement.  Thus  it  takes'place  much  more  readily  in  epithelioma 
of  the  tongue,  than  in  the  same  disease  of  the  skin  of  the  trunk.  Ihe  aftecte 
glands  increase  in  size  steadily,  but  not  usually  very  rapidly,  and  after  a tune 
fresh  glands  become  infected.  When  they  reach  the  surface  they  adhere  to 
the  skin,  the  central  parts  soften  and  become  diffluent,  and  finally  the  skin 
gives  way  and  a ragged,  foul  cavity  is  exposed,  discharging  a thin,  blood- 
stained fluid,  which  tends  to  become  extremely  oftensive.  Epithelioma  ditters 
from  glandular  cancers  in  one  important  respect ; it  has  but  little  tenc  ency  to 
extend  beyond  the  lymphatic  glands,  and  to  appear  in  the  viscera  or  distant 
parts.  It  does  so,  however,  with  sufficient  frequency  to  show  that  the  absence1 
of  secondary  tumours  in  the  viscera  is  not  an  essential  feature  of  epithehoma. 

Epithelioma  most  commonly  occurs  in  otherwise  healthy  subjects.  E\ 
after  the  glands  have  become  affected  the  general  health  may  be  but  li  e 
impaired  for  some  time  ; but  sooner  or  later  the  patient  begins  to  lose  esi 
and  the  so-called  “ cancerous  cachexia  ” makes  its  appearance.  Hpithehon 
ly  pZ  fatal  by  the  progress  of  the  loeal  disease,  and  by  ,ts  externa 
ulceration  • by  its  affecting  a part  essential  to  life,  as  the  oesophagus 
larynx  ; by  pressure  of  enlarged  glands  on  important  parts : and  by  w 
induction  of  constitutional  cachexy  and  malnutrition  with  gradua  ^hai  ^ 
Structure.— On  microscopic  examination,  a squamous  epithelioma 


Fig.  403.— Epithelioma  of  Lower  Lip. 
Male : about  21. 
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found  to  be  composed  of  masses  of  cells  of  the  type  of  scaly  epithelium, 
forming  irregularly  cylindrical  processes  communicating  nit  1 eac  1 0 ier. 
From  the  irregular  course  of  these  processes,  they  are  cut  in  a variety  of 
i directions  in  every  thin  section,  so  that  the  groups  of  cells  do  not  give  t ie 

Iidea  of  cylinders,  but  rather  of  circular,  oval,  and  irregular  masses  not  in 
direct  connection  with  each  other.  Between  these  cylinders  is  a fibrous 
tissue  bearing  abundant  vessels  for  the  nutrition  of  the  non- vascular  epithe- 
1 puni.  rphis  fibrous  tissue  is  more  or  less  infiltrated  with  small  round  cells,  in 
proportion  to  the  rapidity  of  the  growth  of  the  tumour.  It  will  be  seen  from 
the  above  description  that  the  structure  of  an  epithelioma,  although  differing 


Fig.  404.— Epithelioma  of  Anus  (40  diam.).  Shows  the  lobules  extending  down  into  the  connective  tissue, 
which  is  infiltrated  with  small  round  cells ; four  globes  are  seen.  The  isolated  masses  are  probably 
cylinders  cut  obliquely. 


in  detail,  is  in  the  main  similar  to  that  of  scirrhous  and  encephaloid  cancer  ; 
that  is  to  say,  cells  of  an  epithelial  type,  imbedded  in  spaces  in  a fibrous 
stroma,  which  freely  communicate  with  each  other  (Fig.  404). 

As  in  normal  squamous  epithelium  covering  a papilla  of  the  skin,  the  cells 
next  to  the  fibrous  and  vascular  tissue  are  softer  and  rounder  in  form  than 
those  of  greater  age.  In  the  centre  of  the  terminal  portion  of  a cylinder  of 
cells  or  in  a branching  process  from  it,  the  epithelium  often  becomes  flattened 
by  pressure,  and  arranged  circularly  so  as  to  form  a globe  (epithelial  nest, 
epithelial  pearl).  These  nest-like  formations  arc  produced,  according  to 
Virchow,  by  the  remarkable  tendency  to  endogenous  cell-growth  exhibited  by 
some  of  the  central  cells,  and  the  development  of  large  “ brood-spaces  ” within 
them.  The  pressure  produced  by  this  formation  of  brood-spaces,  and  the 
endogenous  cell-growth  accompanying  it,  causes  the  marginal  cells  to  become 
flattened  and  to  take  on  a concentric  arrangement.  Possibly  these  globes  may 
be  formed  in  both  ways ; but  the  appearance  usually  presented  by  them  rather 
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Fig.  405. — Epithelioma  of  Anus  (1S8  diam.). 
Illustrates  the  structure  of  an  epithelial 
globe,  and  shows  the  spinous  cells  which 
occur  normally  in  the  Malpighian  layer  of 
the  skin. 


suggests  the  former  than  the  latter  process,  as  the  central  parts  are  most 
frequently  dry  and  hard,  and  present  no  signs  of  active  growth.  Similar 
globes  are  not  unfrequently  formed  in  simple  warty  growths,  and  must  there- 
fore not  be  considered  diagnostic  of  epithelioma.  The  fully  formed  cells 
often  present  beautifully  serrated  edges,  the  serrations  of  one  interdigitating 
with  those  of  its  neighbours.  This  is  well  shown  in  the  accompanying 
drawing  (Fig.  405),  taken  from  a small  epithelioma  of  the  anus  which  1 
removed  in  University  College  Hospital.  The  individual  cells  of  an  epithelioma, 

as  obtained  by  scraping,  differ  but  little 
from  the  healthy  scaly  epithelium  that 
may  be  got  from  the  mucous  membrane 
of  the  cheek  or  lip.  They  are  often 
larger,  and  sometimes  contain  more  than 
one  nucleus.  In  the  older  parts  of  the 
growth,  they  are  usually  filled  with  fat- 
granules.  When  an  epithelioma  has 
undergone  ulceration,  the  surface  is  fre- 
quently covered  with  prominent  masses 
like  large  granulations,  and  the  diagnosis 
of  the  nature  of  the  growth  can  often 
be  made  by  removing  one  of  them  and 
submitting  it  to  microscopic  examination. 
If  in  a simple  ulcer  the  skin  be  completely 
destroyed,  epithelium  is  never  found 
except  at  the  margins  ; in  an  epithelio- 
niatous  ulcer,  on  the  contrary,  it  is  found 
at  every  part  of  the  ulcerating  surface.  The  vessels  of  epithelioma  are 
abundant,  but  not  so  plentiful  as  those  of  scirrhus  or  encephaloid.  As  to 
the  relation  of  the  growths  to  the  lymphatics,  there  is  some  difference  of 
opinion.  Thiersch  and  Waldeyer  believe  that  they  have  demonstrated  a 
lymphatic  endothelium  covering  the  cylinders  of  cells,  and  consequently  aie  of 
opinion  that  the  epithelium  is  actually  within  lymph-spaces.  The  anastomosis 
between  the  cancer-cylinders  is  said  exactly  to  resemble  that  normally  seen 
between  the  lymph-spaces.  The  secondary  tumours  present  the  same  genera 
characteristics  as  the  primary  growth,  but  they  are  usually  softci,  and  t ie 
epithelial  nests  are  always  less  abundant  and  sometimes  wanting. 

The  mode  of  growth  of  a squamous  epithelioma  can  oiten  be  obseive 
without  difficulty.  If,  for  instance,  a small  warty  growth  from  the  lip  lie 
removed  in  an  early  stage  and  examined  microscopically,  it  will  be  found  to 
be  composed  of  hypertrophied  papillae  covered  with  an  exuberant  grow  th  o 
scaly  epithelium.  The  papillae  increase  in  size  as  the  centre  of  the  growth  is  ap- 
proached. The  cutis  vera  beneath  the  large  papillae  and  the  papillae  themseh  es 
are  infiltrated  with  small  round  cells.  In  the  circumferential  parts  of  the  grow  t 
the  epithelium  will  be  found  to  be  entirely  superficial,  but  in  the  central  parts, 
between  two  or  more  papillae,  a process  of  epithelium  cells  will  be  seen  forcing 
itself  into  the  cutis  vera,  which  is  very  abundantly  infiltrated  at  that  spot  wit  i 
small  round  cells.  So  long  as  the  epithelium  is  all  superficial  the  grow 
cannot  be  said  to  be  malignant,  and  would  be  classed  as  a simple  wart ; when- 
ever the  epithelium  cells  can  be  seen  bursting  through  between  the  papi 
and  extending  into  the  tissues  beneath  the  growth  is  undoubtedly  cancel ou  . 
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The  scaly  tongue  undergoing  conversion  into  epithelioma  also  offers  a favour- 
able opportunity  of  observing  the  same  process. 

Diagnosis. — The  diagnosis  of  epithelioma  from  the  other  forms  of  cancer  is 
not  always  easy.  The  principal  points  that  should  guide  the  Surgeon  are  : 
1.  The  almost  invariable  occurrence  of  the  epithelioma  on  the  mucous  or  muco- 
cutaneous surfaces.  2.  Its  early  ulceration;  often  almost  irom  the  iei) 
commencement.  3.  The  rapidity  with  which  ulceration  follows  on  the  new 
growth.  4.  The  origin  of  the  disease  from  some  evident  source  of  external 
irritation.  0.  The  absence  of  all  evidence  of  contamination  of  internal 
organs. 

The  Prognosis  of  squamous  epithelioma  is  far  more  favourable  than  that 
of  scirrhus  or  encephaloid.  Its  superficial  origin  makes  it  possible  for  the 
Surgeon  to  recognize  it  early  and  remove  it  in  some  cases  before  the  glands 
are  affected,  and  even  after  glandular  enlargement  has  taken  place  there  is 
hope  in  some  cases  of  completely  eradicating  the  disease  by  removing  the 
affected  glands. 

Recurrence  after  Removal  takes  place  in  squamous  epithelioma  as  in 
glandular  cancer  in  the  scar  or  its  immediate  neighbourhood,  and  in  the 
lymphatic  glands,  and  in  these  situations  is  due  to  the  same  pathological 
conditions.  Distant  recurrence  is,  as  before  stated,  less  common,  but  when 
it  does  not  take  place  it  is  due,  as  in  other  forms,  to  dissemination  of  cancer- 
elements  throughout  the  body.  In  one  case  in  which  I removed  an  epithelioma 
;i  of  the  tongue  recurrence  took  place  in  one  of  the  toes  and  in  the  lung  after  a 
lapse  of  nearly  two  years. 

Epithelioma  presents  the  peculiarity,  however,  of  re-appearing  in  some  rare 
cases  in  the  neighbourhood  of  the  primary  growth  and  yet  not  in  connection 
with  it.  In  these  cases  it  would  appear  as  if  there  was  a tendency  to  epithe- 
lioma in  a particular  region  of  the  body,  which  becomes  more  or  less  widely 
affected  in  different  parts  in  a consecutive  manner.  Thus  I have  seen  after  the 
removal  of  an  epithelioma  of  the  lip  on  one  side,  recurrence  of  the  disease  iuside 
the  mouth  on  the  other  side.  This  mode  of  recurrence  is  slower  than  the 
first.  I have  seen  from  three  to  four  years  elapse  between  the  removal  of  the 
epithelioma  on  the  left  side  of  the  lower  lip  and  its  recurrence  inside  the  right 
a cheek. 

It  would  appear  as  if  epithelioma  were  sometimes  capable  of  transplantations 
or  of  inoculation  so  as  thus  to  be  locally  multiplied.  I have  seen  an  epithe- 
lioma of  one  labium  apparently  inoculate  an  abrasion  on  the  opposite  one 
where  a fresh  centre  of  disease  developed,  and  an  epithelioma  of  the  tongue 
infect  the  lower  jaw  through  the  contiguous  alveolus  of  a loose  tooth. 

3.  Columnar  Epithelioma. — This  form  of  tumour  has  frequently  been 
called  “ adenoid  cancer,”  but  the  term  columnar  epithelioma  is  less  likely  to 
lead  to  confusion  and  more  correctly  expresses  the  nature  of  the  growth.  It 
occurs  as  a rule  at  the  same  age  under  much  the  same  conditions  as  squamous 
epithelioma.  It  is  confined  to  those  regions  which  are  naturally  covered  by 
columnar  epithelium,  and  forms  the  most  common  tumour  of  the  pylorus  and 
intestine,  including  the  rectum.  During  the  ten  years  1871  to  1880  there 
were  admitted  into  the  surgical  wards  of  University  College  Hospital  twenty- 
five  cases  of  cancer  o(  the  rectum  described  as  columnar  epithelioma,  and  nine 
in  which  the  form  of  cancer  is  not  clearly  stated,  which  were  probably  of  the 
same  variety.  Four  cases  are  recorded  as  having  been  met  with  in  the 
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sigmoid  flexure  and  one  in  the  antrum.  Of  the  fifty  cases  of  cancer  of  the 
stomach  and  fifteen  of  the  intestine  admitted  into  the  medical  wards,  it  is 
probable  that  many,  if  not  most,  were  columnar  epitheliomata,  but  the  report 
contains  no  information  on  this  point.  It  is  met  with  also  in  the  uterus  and 
gall-bladder. 

Appearance  and  Progress. — A columnar  epithelioma  bears  the  same 
relation  to  the  papilloma  of  the  intestine  that  the  squamous  epithelioma 
does  to  the  common  wart  on  the  skin.  Just  as  many  squamous  epitheliomata 
commence  as  warty  growths,  so  a columnar  epithelioma  may  begin  as  a 
papillary  growth  from  the  mucous  membrane.  A simple  papilloma  as  it  in- 
creases in  size  keeps  its  superficial  character,  aud  becomes  in  most  cases 
pedunculated  and  shows  little  tendency  to  ulcerate.  A columnar  epithelioma 
spreads  widely  with  a somewhat  firm  fleshy  base.  Its  surface  remainspapillary 
at  the  circumference,  but  soon  ulcerates  in  the  central  parts,  becoming  rugged 
and  irregular,  and  bleeding  readily  and  abundantly.  The  growth  extends 
through  the  whole  thickness  of  the  gut,  and  may  implicate  neighbouring 
viscera.  Such  growths  come  under  the  observation  of  the  Surgeon  chiefly  in 
the  rectum,  and  occasionally  he  is  called  upon  to  perform  colotoiny  for  similai 
tumours  of  the  colou.  All  the  tumours  of  the  pylorus  that  have  been  remo\  ed 
have  been  of  this  nature.  Columnar  epithelioma  shows  a much  lowei  degree 
of  malignancy  than  squamous  epithelioma.  It  grows  as  a rule  slowh , and 


Fig.  40G. — Cohnmisu’  Epithelioma  of  tranverse  Colon  (1S8  diam.).  One  tube * . ,-Vli n iret'l  'i n 'm ore^^tnan^on e 

transversely ; the  epithelium  is  irregular  in  shape  and  size,  and  is  sometimes  a = 
layer.  1'lie  stroma  is  fibrous,  containing  small  round  cells. 


frequently  does  not  affect  the  lymphatic  glands  till  a late  period  of  the  case. 
Visceral  recurrences  are  rare,  and  are  met  with  chiefly  in  the  li\er. 

Death  commonly  takes  place  from  the  local  disease,  either  from  exhaustion 
from  the  discharge  and  loss  of  blood  or  from  obstruction  of  the  bowel  or  pj  orus. 

Structure. — A section  of  such  a growth  (Fig.  40(5)  shows  it  to  be  compose  I 
of  tubes  lined  with  columnar  epithelium,  bound  together  by  a delicate  con- 
nective tissue,  more  or  less  infiltrated  with  small  round  cells.  Ihe  u 
resemble  gigantic  crypts  of  Lieberkiihn.  By  the  microscope  aloue  it  is  not 
always  easy  to  distinguish  these  tumours  from  simple  papillomata  cove 
with  columnar  epithelium,  in  which  the  bases  of  the  papilla on  section 
the  appearance  of  tubes.  The  irregularity  of  the  structure  and  the  greater  cell 
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infiltration  of  the  connective  tissue  would  lead  to  a suspicion  ol  malignancy. 
If  the  base  be  examined  and  the  proper  structure  of  the  tumour  be  found  im- 
plicating the  muscular  coat  or  extending  to  neighbouring  parts,  its  malignan 

nature  is  put  beyond  a doubt.  . T 

The  secondary  growths  met  with  in  the  glands  and  liver  maintain  tne 
characteristic  features  of  the  primary  tumour,  so  that  a tissue,  looking  like 
crypts  of  Lieberkiihn  irregularly  massed  together,  may  be  found  m the 
lymphatic  glands  or  in  the  liver.  In  the  lymphatic  glands  of  the  groin 
these  tumours  may  break  down  and  ulcerate,  as  in  squamous  epithelioma. 

Diagnosis. — The  diagnosis  of  the  nature  of  the  growth  can  be  made  only 
when  it  is  situated  in  the  rectum.  It  is  then  often  possible  to  remove  a small 
L portion  for  microscopic  examination. 

Prognosis  is  always  very  grave  on  account  of  the  situation  in  which  the 
tumour  forms.  Limited  growths  may  be  safely  removed  from  the  rectum, 
and  lately  such  tumours  have  been  excised  both  from  the  colon  and  pylorus, 
the  parts  being  united  by  suture  of  the  intestine,  but  these  operations  have 
so  far  not  been  attended  by  any  great  measure  of  success. 

Other  Forms  of  Cancer  were  formerly  described,  the  chief  of  which 
i were  Osteoid  Cancer  and  Melanotic  Cancer.  Osteoid  Cancer  was  the  name 
i given  to  the  tumour  now  known  as  Osteoid  or  Ossifying  Sarcoma  (see  p.  1002). 
The  growths  formerly  described  as  Melanotic  Cancer  are  also  now  classed 
with  the  sarcomata.  It  is  possible  that  there  may  be  a pigmented  form  of 
j epithelioma,  but  if  such  a tumour  does  exist  it  must  be  of  great  rarity. 

Treatment  op  Cancer, — The  treatment  of  cancer  will  necessarily  be  in  a 
1 great  measure  dependent  on  the  view  that  is  taken  of  its  origin.  The  constitu- 
i tionalists  would  naturally  endeavour  to  discover  some  method  of  preventing 
' the  development  of  or  of  eradicating  that  blood-poison,  or  that  general 
' tendency  which  they  suppose  to  underlie  the  local  affection.  They  would 
necessarily  discard  operation  as  being  not  only  useless,  but  erroneous  in 
i principle — as  erroneous  as  it  would  be  to  amputate  the  foot  to  cure  the  gout. 

I The  localists,  on  the  other  hand,  necessarily  rely  on  the  removal  of  the 
primary  local  disease  at  as  early  a period  as  possible,  as  the  only  means  of 
preventing  secondary  deposits,  and  constitutional  infection.  Hence  the  dis- 
! cussion  as  to  the  origin  of  cancer  has  a most  important  practical  bearing  on 
the  treatment  of  the  disease.  All  Curative  Constitutional  Treatment  is 
■ certainly  useless,  no  constitutional  remedies  appearing  to  exercise  any  material 
influence  on  the  disease.  I am  not  acquainted  with  any  case  of  cancer,  either 
from  my  own  observations,  from  conversation  with  other  Surgeons,  or  from 
published  statements,  that  affords  satisfactory  evidence  of  cure  by  an  internal 
1 remedy.  It  is  true  that  many  so-called  cases  of  cancer  have,  at  various  times, 
been  stated  to  have  been  cured  by  different  medicines  ; but  it  must  be  borne 
in  mind  that,  in  a less  advanced  state  of  pathological  knowledge  than  exists  at 
the  present  day,  almost  all  hard  chronic  tumours  were  called  “ scirrhous,” 
i and  many  intractable  ulcers  “ cancers  ” ; mistakes  which  are  not  unfrequently 
; committed,  and  sometimes  unavoidably  so,  even  with  the  improved  means  of 
| diagnosis  that  we  at  present  possess.  Hot  one  of  the  many  remedies  that 
have  been  vaunted  as  being  specific  in  this  disease,  and  by  which  cures  have 
been  stated  to  have  been  effected,  has  obtained  the  confidence  of  the  profession, 
or  has,  on  further  trial,  corresponded  in  its  effects  to  the  statements  of  those 
who  introduced  it.  I therefore  think  it  but  waste  of  time  to  discuss  the 
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supposed  benefit  to  be  derived  from  hemlock,  sanguinaria,  condurango,  Chian 
turpentine,  iron,  arsenic,  iodine,  cod-liver  oil,  or  lemon-juice,  in  the  treatment 
of  cancer.  But  though  curative  treatment  can  effect  nothing  in  these  cases, 
much  may  he  done  by  proper  Palliative  Treatment  towards  retarding  the 
progress  of  the  cases  that  do  not  admit  of  operation.  With  this  view,  the  diet 
should  be  mild,  nutritious,  easy  of  digestion,  unstimulating,  and  sufficient  to 
support  the  strength  under  the  wearing  influence  of  pain  and  discharge  ; 
and  the  preparations  of  opium,  of  conium,  and  of  hyoscyamus,  must  he 
freely  administered  in  order  to  relieve  the  patient’s  sufferings,  and  to  procure 


rest. 

The  Local  Means  are  those  upon  which  the  Surgeon  justly  places  the 
chief  reliance  in  these  affections.  The  Palliative  Local  Treatment  consists 
in  the  use  of  means  calculated  to  retard  the  growth  of  the  tumour,  to  lessen 
the  pain  attending  it,  and  to  remove  the  foetor  that  arises  if  it  be  ulcerated. 
In  order  to  prevent  the  rapid  extension  of  the  tumour,  it  is  of  great  importance 
to  subdue  all  local  excitement  within  and  around  it ; the  disease  will  usually 
extend  with  rapidity,  proportioned  to  the  amount  of  action  existing  in  the 
part,  any  inflammatory  condition  of  the  neighbouring  tissues  being  especially 
prejudicial  in  this  respect.  Hence,  in  these  circumstances,  the  occasional 
application  of  a few  leeches  will  often  be  of  considerable  service.  No  counter- 
irritation, however,  ought  to  be  employed  in  the  vicinity  of  the  cancerous  part, 
as  it  hastens  the  process  of  ulceration;  the  skin  being  apt  to  become  rapidly 
infiltrated  by  the  cancerous  disease  under  it,  if  irritated  by  the  application  of 
iodine  and  other  stimulants.  If  the  tumour  be  painful,  and  the  skin  coa  ering 


it  still  unbroken,  great  relief  may  be  obtained  by  the  application  of  belladonna- 
plasters.  In  some  cases  I have  found  powdered  conium,  spread  on  cotton- 
wadding, useful  in  the  same  way.  As  it  is  of  importance  to  prevent,  as  long 
as  possible,  any  breach  of  surface,  the  application  of  these  sedative  pla^teis 
and  powders  should  be  persevered  in  with  the  view  of  supporting  the 
integument.  The  local  application  of  ice,  so  as  to  freeze  the  tumour  moie  or 
less  completely,  has  been  recommended  by  J.  Arnott ; it  may,  possibly,  in 
some  cases  retard  the  growth  or  lessen  the  pain,  but  there  is  110  evidence  to 
show  that  it  can  be  considered  as  a curative  agent.  When  the  tumour  is 
ulcerated,  the  foetor  must  be  diminished  by  the  application  of  weak  solutions 
of  chloride  of  zinc,  of  chloralum,  or  of  permanganate  of  potash,  to  which 
opiates  may  be  advantageously  added  with  a view  of  lessening  the  pain. 
Iodoform  sprinkled  over  the  ulcerating  surface  will  often  be  found  to  diminish 
both  the  foetor  and  pain.  If  the  smell  of  the  iodoform  is  unpleasant  to  the 
patient,  an  ointment  may  be  used  composed  of  iodoform  5b  eucalyptus  01  5.1> 
paraffin  and  vaselin  a. a.  ^i iss.  This  may  be  applied  011  a piece  of  mus in. 
and  the  parts  covered  with  a sheet  of  salicylic  wool. 

The  Curative  Local  Treatment  of  cancer  embraces  three  methods,  viz.: 
destruction  by  caustics  ; absorption  by  pressure  ; and  removal  by  the  kmc. 
All  these  local  means  are  employed  on  one  principle,  viz.,  on  the  supposition 
that  the  cancerous  tumour  which  it  is  proposed  to  destroy,  to  absor  or 
extirpate,  is  primarily  a local  disease  ; that,  if  this  local  malady  caii  be  remov 
sufficiently  early,  constitutional  infection  may  be  prevented  ; and  that,  <. 
if  this  have  to  some  extent  taken  place,  fatal  contamination  o ’ the  sys  o 
may  be  retarded  by  the  removal  of  the  local  source  of  that  constitutional 
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The  great  objection  that  has  been  urged  against  operating  in  this  disease  is, 
that  cancer  being  assumed  to  be  from  the  first  a constitutional  affection,  it  is 
useless  to  remove  the  local  tumour,  leaving  the  constitutional  vice  unrelieved. 
If  this  objection  were  tenable,  it  would  apply  to  the  removal  of  cancers  m any 
way,  and  would  have  as  much  force  against  removing  cancerous  growth  b> 
caustic,  by  pressure,  or  by  congelation,  as  against  extirpating  them  by  the 
simpler  and  speedier  means  of  the  knife,  and  in  fact  must  lead  to  the  conclusion 
that  none  but  local  palliatives  are  proper  in  this  disease.  For  such  an  argument 
as  this  to  have  any  value,  it  must  first  be  shown  that  cancer  is  always  ab  origine 
a disease  depending  on  the  actual  presence  in  the  blood  of  a certain  morbid 
material,  and  that  it  is  not  in  any  cases  primarily  local,  in  so  far  that  any 
tendency  to  the  formation  of  cancer  has  strictly  limited  its  action  to  the  part 
where  we  find  the  cancer  developed.  The  arguments  which  have  already  been 
adduced,  however,  and  the  results  of  experience,  appear  to  me  to  be  conclusive 
• as  to  cancer  being,  for  all  surgical  purposes,  primarily  a local  disease,  be- 
> coming  constitutional  secondarily  by  contamination  of  the  blood  and  absorp- 
tion into  the  system,  and  consequently  to  justify  operation  for  the  removal  of 
i cancerous  tumours  in  suitable  cases. 

Caustics. — The  employment  of  caustics  for  the  destruction  of  cancers  has, 
in  all  ages  and  countries,  been  resorted  to  by  empirics,  who  profess  to  remove 
tumours  of  a malignant  nature,  by  secret  remedies,  less  painful  and  more  effec- 
tual than  the  knife.  As  their  application,  to  use  Velpeau’s  expression,  requires 
neither  acquaintance  with  anatomy  nor  operative  surgery,  these  remedies  have 
always  been  popular  with  many  who  have  neither  the  knowledge  nor  the  skill 
to  use  the  knife.  In  this  country,  however,  they  have  never  enjoyed  any  very 
extended  reputation  ; and  in  fact  they  have,  perhaps,  not  been  legitimately 
employed  to  the  extent  that  they  deserve,  especially  in  ulcerated  and  recurrent 
cancers,  or  in  those  so  situated  on  the  skin  and  muco-cutaneous  surfaces  as  not 
to  admit  of  being  very  readily  or  safely  extirpated  by  operation. 

The  great  objection  to  the  nse  of  caustics  has  been  the  severity  and  the  con- 
tinuance of  the  pain  induced  by  them,  which  lasts  not  only  for  hours,  but  for 
days — more  intense  and  prolonged  than  any  occasioned  by  the  knife  : and  as  it 
is  usually  necessary,  in  order  to  destroy  effectually  the  morbid  growth,  to  repeat 
the  application  of  the  caustic  several  times,  the  suffering  is  often  greater  than 
the  most  resolute  patient  can  submit  to. 

The  chief  argument  in  favour  of  the  use  of  caustics  is  the  statement,  that 
cancers  thus  destroyed  are  less  liable  to  recur  than  when  extirpated  by  the 
knife.  There  is,  however,  no  evidence  before  us  in  proof  of  the  truth  of  this 
doctrine.  It  is  impossible  to  believe  that  the  mere  method  of  removal  of  the 
local  disease  can  influence  the  progress  of  the  case.  If  secondary  infection 
have  taken  place,  it  can  signify  very  little  whether  the  local  disease  be 
extirpated  by  the  knife  or  by  caustics.  If  no  infection  exists,  it  appears  to 
me  that  the  patient  must  be  equally  safe  in  whatever  way  the  local  disease 
is  removed,  provided  it  be  thoroughly  and  effectually  extirpated.  Another 
advantage  urged  in  favour  of  caustics,  in  the  correctness  of  which  Velpeau 
acquiesces,  is,  that  enlarged  lymphatic  glands  are  more  likely  to  go  down 
under  their  use  than  when  the  primary  cancer  is  extirpated  by  the  knife. 
•Subsequent  experience  has  not  however  confirmed  this  statement.  Some  of 
the  advocates  of  the  use  of  caustics  in  the  treatment  of  cancer  pretend  that 
the  particular  agent  employed  exercises  on  the  morbid  structure  a specific 
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action,  which  is  confined  to  it,  and  docs  not  extend  to  the  neighbouring 
healthy  tissues.  But  this  assertion  is  entirely  destitute  of  foundation. 

Caustics  are  more  frequently  applicable  to  epithelioma  than  to  scirrhus  or 
cncephaloid.  In  certain  cases  the  disease  is  so  situated,  as  in  some  parts  of 
the  face  or  in  the  deeper  cavities  of  the  body,  that  it  cannot  be  dissected  out, 
and  in  these  its  removal  may  be  effected  by  caustics  ; but,  if  these  agents  be 
employed,  care  should  be  taken  that  they  be  freely  applied  and  be  sufficiently 
strong,  so  as  thoroughly  to  destroy  the  whole  of  the  morbid  textures.  Ineffi- 
cient caustics,  such  as  nitrate  of  silver,  irritate  and  do  not  destroy  the  tissues 
to  which  they  are  applied,  and  in  this  way  do  much  mischief.  Inflammation 
is  excited  around  the  growth,  and  the  inflamed  tissues  become  rapidly  infiltrated 
by  the  abnormal  structure,  which  thus  extends  with  much  greater  rapidity  than 
would  otherwise  have  been  the  case. 

The  caustics  that  have  been  and  that  are  employed  in  the  treatment  of  cancei-s 
are  very  various.  They  cannot  be  used  indiscriminately,  and  consequently  we 
must  briefly  consider  them  separately. 

1.  The  concentrated  mineral  acids,  especially  the  fuming  nitric  and  anhydrous 
sulphuric  acids,  are  often  advantageously  employed.  The  concentrated  nitric 
acid  may  be  usefully  applied  to  small  superficial  cancerous  ulcers  ; it  rapidly 
destroys  the  tissues,  and  does  not  spread  too  widely,  but  it  is  not  potent  enough 
for  the  destruction  of  tumours.  The  glacial  sulphuric  acid,  made  into  a white 
paste  with  asbestos,  as  used  by  Michel,  or  rubbed  into  a black  paste  with 
powdered  saffron,  is  the  caustic  which  Velpeau  extols  as  the  most  efficient  in 
cancerous  tumours,  more  particularly  those  of  a fungating  or  bleeding  kind. 
It  converts  the  part  to  which  it  is  applied  into  a thick,  hard,  carbonized  eschar, 
with  but  little  surrounding  inflammation  ; and,  as  its  action  is  rapid,  the  pain 
is  not  prolonged.  On  the  separation  of  the  hard  slough,  a healthy  granulating 
cavity  will  be  left,  which  cicatrizes  rapidly  with  contraction.  It  acts  also  as  a 
haemostatic,  rapidly  shrivelling  and  drying  up  large  bleeding  and  discharging 

growths.  _ . ■ 

2.  The  caustic  alkalies , especially  potash  and  lime,  either  alone  or  in  cornbi- 
nation,  in  the  shape  of  the  Vienna  paste,  or  fused  iuto  sticks,  are  very  energetic 
in  their  action  ; but  they  have  the  disadvantage  of  spreading  widely  if  applied 
to  a large  surface,  and,  by  softening  or  dissolving  the  parts,  giving  rise  to  a 
tendency  to  haemorrhage.  They  may,  however,  be  advantageously  applied  to 
small  epithelial  cancers  of  the  face. 

3.  Various  mineral  salts,  more  particularly  the  chlorides  of  antimony  and 
zinc,  the  acid  nitrate  of  mercury,  and  arsenious  acid,  are  often  employed  with 
much  success  in  the  treatment  of  cancerous  ulcers  and  growths. 

Of  the  various  chlorides,  that  of  zinc  is  the  most  useful.  This  is  applied  by 
being  made  into  a paste  containing  one  part  of  the  chloride  to  four  parts  of 
flour,  moistened  with  a little  water,  to  which  one-twentieth  part  of  extract  of 
opium  may  be  added  to  diminish  pain.  It  must,  in  order  to  act,  be  applied  to 
a raw  surface : hence  it  is  customary  first  to  destroy  the  skin  with  nitric  acu  . 
and  then  to  apply  the  chloride.  Canquoin  states  that  a paste,  made  of  equal 
parts  of  the  chloride  and  of  flour,  four  lines  in  thickness,  and  applied  for  forty- 
eight  hours,  destroys  the  parts  to  the  depth  of  an  inch  and  a half.  \\  hen  o 
less  strength  and  substance,  its  action  is  proportionately  limited.  1 fiere  a 
two  methods  by  which  a tumour  maybe  attacked  and  destroyed  by  cam  w 
paste  : either  from  the  circumference,  or  from  the  centre.  M hen  the  turn 
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is  large  and  rapidly  growing,  ib  may  be  most  advantageously  destroyed  from  the 
circumference,  at  its  junction  with  the  healthy  tissues.  Ihis  may  be  done  by 
the  plan  adopted  by  Maisonneuve — of  making  the  paste  into  small  sticks,  or 
pencils,  which  are  pushed  deeply  and  at  short  intervals  into  the  substance  ox 
the  tumour  around  its  circumference,  so  that  its  tissue  becomes  penetrated  by 
the  action  of  the  caustic  in  all  directions,  and  its  vitality  thus  rapidly  destroyed. 
In  small  tumours,  and  those  that  grow  with  less  rapidity,  in  which  there  is  no 
great  risk  of  the  rapidity  of  their  growth  overtaking  and  passing  beyond  the 
destructive  effects  of  the  caustic,  the  paste  may  be  applied  to  and  around  the 
centre,  and  the  disease  in  this  manner  extirpated.  In  other  cases,  the  tumour 
may  be  deeply  and  rapidly  attacked  by  applying  a layer  of  the  chloride  of  zinc 
paste  over  the  whole  of  its  surface.  The  slough  produced  by  this  application  is 
then  incised,  or  scored  longitudinally  at  equal  distances  of  about  half  an  inch, 
until  the  parts  beneath,  to  which  the  caustic  has  not  penetrated,  are  reached  by 
the  incisions  so  made  : pieces  of  lint  covered  with  the  deliquesced  chloride  are 
put  into  them,  and  afterwards  fresh  incisions  are  made  until  the  cauterizing 
influence  has  extended  to  the  bottom  of  the  tumour,  which  finally  sloughs  out 
in  a mass.  Of  the  utility  of  the  chloride  of  zinc  as  a caustic,  there  can  be  no 
doubt ; but  the  chief  objection  to  its  use  lies  in  the  intensity  and  continuance 
of  the  pain  occasioned  by  it.  This,  however,  may  be  lessened  by  an  admixture 
of  extract  of  opium,  or,  as  L.  Parker  has  suggested,  by  freezing  the  part  before 
the  caustic  is  applied,  and  continuing  the  application  of  the  frigorific  mixture 


during  the  time  of  the  action  of  the  caustic. 


Landolfi  has  recommended  the 


use  of  the  chloride  of  bromine  in  combination  with  those  of  gold  and  zinc  ; 
but  this  caustic  does  not  appear  to  possess  any  decided  advantage  over  the 
simple  chloride  of  zinc,  and  is  objectionable  on  account  of  the  fumes  evolved 
during  its  use. 


Arsenic  exercises  a powerful  action  upon  cancerous  growths,  and  is  the  chief 
ingredient  in  many  of  the  secret  preparations  used  by  empirics  ; it  is,  however, 
a dangerous  agent,  and  excites  great  inflammation  and  pain.  If  too  freely 
used,  it  may  induce  poisoning,  and  not  a few  deaths  have  resulted  in  this  way ; 
it  should,  accordingly,  not  be  applied  at  any  one  time  to  a surface  exceeding  a 
shilling  in  size.  The  most  convenient  mode  of  applying  it  appears  to  be 
Manec’s  paste,  composed  of  one  part  of  arsenious  acid  to  eight  of  cinnabar 
and  four  of  burnt  sponge,  rubbed  down  to  a proper  consistence  with  a little 
water. 

Sulphate  of  zinc,  dried,  finely  levigated,  and  made  into  a paste  with  glycerine, 
or  an  ointment  with  lead,  has  been  very  strongly  recommended  by  Simpson, 
as  one  of  the  most  efficient  and  convenient  of  all  caustics  in  rodent  and 
cancerous  ulcers.  In  action  it  somewhat  resembles  the  chloride  of  zinc,  but  is 
less  painful. 

Of  all  these  caustics,  I should  certainly  say  that  the  deliquesced  chloride  of 
zinc  is  the  safest  and  most  efficacious,  more  particularly  when  a scirrhous 
tumour  has  to  be  destroyed.  When  an  encephaloid  fungus  has  to  be  attacked, 
the  concentrated  sulphuric  acid  is  preferable,  owing  to  its  coagulating  and 
haemostatic  properties.  When  small  cancerous  sores  have  to  be  destroyed,  the 
nitric  acid,  the  arsenical  paste,  or  the  chloride  of  zinc,  made  into  a paste  with 
flour  and  extract  of  opium,  may  very  conveniently  be  used. 

Compression  is  a plan  that  has  been  alternately  greatly  extolled  and  much 
depreciated.  It  was  fully  tried  at  the  Middlesex  Hospital,  by  Young,  more 
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than  fifty  years  ago,  and  unfavourably  reported  upon  by  Sir  Charles  Bell  at 
that  time  ; it  consequently  fell  into  disuse  in  this  country,  but  was  revived  by 
Kecamier  in  France,  and  employed  largely  by  him.  Although  he  published  a 
favourable  account  of  this  practice,  it  made  but  little  progress  amongst  French 
surgeons  ; the  only  one  who  seems  to  have  used  it  to  any  extent  being 
Tanchou  who  employed  a peculiar  topical  medication  conjoined  with  it.  In 
this  countrv  the  practice  fell  into  complete  oblivion,  until  J.  Arnott  some 
years  ago  invented  a mode  of  employing  pressure  by  means  of  an  elastic 
air-cushion  ; since  which  time  it  has  been  often  employed,  but  with  no  real 
success  as  a means  of  cure. 

In  employing  pressure,  Young  had  recourse  principally  to  plasters  and 
bandages.  Recamicr  used  amadou  applied  with  an  elastic  roller ; and  Tanchou 
recommended  spring-pads,  under  which  small  bags  or  pieces  of  cotton-wadding 
impregnated  with  various  medicinal  substances  were  placed,  so  as  to  protect  the 
skin  and  act  upon  the  tumour.  Arnott’s  plan  consisted  of  pressure  exercised 
by  a caoutchouc  air-bag,  held  in  its  place  by  straps,  and  pressed  upon  by  a truss- 
spring, the  pressure  exercised  by  which  was  made  to  vary  from  two-and-a-half 
to  twelve  or  even  sixteen  pounds.  I have  employed  all  these  different  plans, 
hut  have  never  found  permanent  advantage  from  any  of  them. 

The  first  question  that  necessarily  arises  in  reference  to  the  employment  of 
pressure  in  these  cases  is,  whether  it  can  effect  a cuie.  This  it  could  be 
expected  to  do  only  by  producing  atrophy,  and  subsequent  absorption,  in  the 
strictly  local  forms  of  cancer.  The  only  case  on  record,  with  any  pretension  to 
a conclusive  character  in  this  respect,  is  one,  related  by  Walshe  in  his  excellent 
Treatise  on  Cancer,  of  a cure  of  a tumour  of  the  breast  believed  to  be  cancerous, 
by  compression.  But  even  this  instance  I cannot  look  upon  as  by  any  means 
conclusive ; for,  although  no  one  can  entertain  a higher  opinion  than  I do  of 
the  very  remarkable  diagnostic  skill  possessed  by  Walshe,  yet  I think  there 
can  he  no  doubt  in  the  mind  of  any  Surgeon  that  it  is  absolutely  impossible 
to  determine  in  many  cases,  by  any  amount  of  knowledge  or  skill,  the  true 
nature  of  a chronic  tumour  of  the  breast ; and,  in  fact,  the  most  experienced 
practitioners  frequently  find,  after  the  removal  of  the  tumour,  that  it  was  of  a 
different  character  from  what  they  had  previously  anticipated.  This  difficulty 
attaches  to  Walshe’s  case ; aud  I think  that  there  is  no  proof  that  the  tumour 
of  the  breast,  which  underwent  absorption  under  the  pressure  of  Arnott  s 
apparatus,  was  of  a truly  cancerous  nature,  and  that  it  was  not  a chronic 
inflammatory  induration,  which,  as  every  one  knows,  will  disappear  under  this 


kind  of  treatment. 

But,  if  compression  cannot  he  shown  ever  to  have  cured  a cancer,  can  it  no 
retard  the  progress  of  this  disease,  or  relieve  the  sufferings  attendant  upon  it . 
I believe  that  in  some  cases  it  may  certainly  do  both,  though  in  others  it  is  as 
unquestionably  injurious.  It  appears  occasionally  to  retard  the  growth  of  the 
tumour  when  applied  in  the  early  stage,  simply  by  preventing  its  expansion, 
and  perhaps  by  compressing  its  nutrient  vessels,  and  so  diminishing  the  supply 
of  blood  sent  to  it,  and  by  causing  absorption  of  surrounding  inflammatory 
infiltration  ; in  these  cases  likewise  it  relieves  for  a time  the  pain  by  lessening 
the  turgescencc  of  the  part.  In  other  cases,  however,  I have  known  it  to  act 
injuriously  by  pressing  out  and  diffusing  the  tumour  more  widely,  appean:  g 
to  increase  the  tendency  to  implication  of  neighbouring  parts,  and  occasioning 
o-rcat  suffering.  When  the  tumour  is  ulcerated,  or  if  the  skm  covering  it  be 
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inflamed,  pressure  cannot  be  employed  with  any  advantage  ; and,  most  com- 
monly, irritable  sensitive  patients  cannot  support  the  constriction  of  the  chest 
I that  it  necessitates. 

Excision. — With  regard  to  the  question  of  removing  cancers  by  the  knife, 
much  difference  of  opinion  exists  among  Surgeons  ; for,  though  all  deprecate 
indiscriminate  recourse  to  this  means,  some  go  so  far  as  to  dispute  the  propriety 
1 of  ever  operating  for  this  disease,  whilst  others  would  restrict  the  operation  to 
1 certain  cases  of  a very  favourable  character.  These  divergences  are  necessarily 

I of  considerable  importance,  and  require  attentive  examination. 

The  objections  that  have  been  urged  against  the  general  propriety  of 
] operating  in  cases  of  cancer,  do  not  apply  so  much  to  the  operation  itself,  the 
risk  attending  which  is  not  greater  than  that  of  other  operations  of  similar 
magnitude,  but  are  rather  based  on  the  supposition  that  cancer  is  originally 
a constitutional  affection,  and  that  the  patient  is  consequently  liable  to 
M speedily  suffer  from  a return  of  the  disease,  so  that  an  operation  that  is  at  least 
: unnecessary  will  have  been  performed.  This  objection,  however,  as  has  already 
been  remarked,  equally  applies  to  all  other  means  of  local  removal,  as  by 
caustics  or  compression,  as  well  as  to  extirpation  by  the  knife  ; and,  if 
carried  to  its  logical  conclusion,  must  necessarily  preclude  any  attempt  at 
: removal,  by  any  means,  of  the  local  disease.  That  this  objection,  so  far 
- as  the  liability  to  return  of  the  cancerous  disease  after  operation  is  con- 
;■  cerned,  is  to  some  degree  a valid  one  cannot  be  gainsaid ; the  experience  of 

II  all  Surgeons  tending  to  establish  the  fact,  that  the  majority  of  patients 
i operated  upon  for  cancer  die  eventually,  and  usually  within  a limited  time, 
r from  a recurrence  of  the  disease.  Thus,  A.  Cooper  states,  that  in  only  nine 
i or  ten  cases  out  of  a hundred  did  the  disease  not  return  in  three  years  ; 

1 and  Brodie  found  that  it  proved  fatal  generally  in  two  or  three  years  after 
the  operation. 

In  cancer  of  the  breast,  however,  better  results  have  of  late  been  obtained  by 
o-  free  removal  of  the  affected  gland  with  the  surrounding  skin  and  the  axillary 
;!  glands.  Thus,  out  of  forty-six  cases  operated  on  by  Mitchell  Banks,  ten 
1)  patients  were  alive  and  free  from  recurrence  at  different  periods,  varying  from 
a two  to  ten  years,  after  the  operation,  and  in  five  more  no  recurrence  had  taken 
v place  from  one  to  two  years  after  the  operation.  Kiister  states  that  in  20  per 
r cent,  of  his  cases  no  recurrence  had  taken  place  three  years  after  the  removal 
' of  the  breast. 

In  determining  the  advisability  of  operating  in  cases  of  cancer,  several  ques- 
" tions  of  great  importance  present  themselves  to  the  consideration  of  the  Surgeon. 

Si  He  has  fiist  to  considei  whether  the  operation  is  likely  to  rid  his  patient  com- 
pletely  of  the  disease  ; or,  in  the  event  of  its  not  doing  so,  whether  life  mav 
i<:  not  be  prolonged  by  the  removal  of  the  cancerous  tumour  ; or,  lastly  whether 
);  his  sufferings  may  not  be  much  lessened  by  the  removal  of  the  local  affection, 
j although  there  be  no  prospect  of  really  prolonging  life. 

The  principle  on  which  all  operations  for  the  removal  of  cancer  are  under- 
i taken  is  this  : either  that,  the  disease  being  local  ab  origine,  the  secondary 
manifestations  can  be  prevented  by  a timely  removal  of  the  primary  growth  - 
' or  that,  even  if  the  tumour  be  the  result  of  a constitutional  predisposition  or 
. v.ce  roused  into  activity  by  local  causes,  the  excision  of  this  morbid  growth 
' re^ves  from  the  system  a new  centre  and  source  of  constitutional  infection  • 
r°  lf  thc  °Peratlou  be  unsuccessful  in  completely  eradicating  the  disease, 

>0L'  11  3 x 
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it  may  yet  be  productive  of  much  good  iu  preventing  the  contamination  of 
the  system.  The  two  following  questions  will  therefore  present  themselves  to 

the  Surgeon  in  considering  this  subject.  . . . t . 

1.  Can  cancer  he  cured,  or,  rather,  completely  extirpated  from  the  system  by 

excision  ? 

That  in  some  cases  a cancerous  tumour  may  he  removed  with  every  expec- 
tation of  the  patient  being  completely  freed  from  the  disease,  cannot,  I think, 


LctUUIl  UI  uiio  & r */  . -xr  , ,i 

be  doubted  ; although  it  may  be  true  that  such  instances  are  rare.  Yet  they 


DC  CLOUUlAJU.  , ctlUllUU^ix  xu  . - 

do  occasionally  fall  under  the  observation  of  Surgeons,  and  certainly  seem  to 
prove  that  the  affection  is  not  primarily  constitutional,  and  that,  if  happily 
we  can  succeed  in  removing  it  during  its  local  condition  the  patient  wi  be 
rescued  from  a return  of  the  affection.  Velpeau  states  that  lie  has  perfectly 
cured  patients  by  the  removal  of  cancerous  tumours— at  least,  that  no  return 
has  taken  place  for  12,  15,  or  20  years  after  extirpation  The  evidence  of 
Brodie  on  this  point  is  extremely  valuable  ; writing  m 1846,  that  eminen 
Surgeon  states,  that  “So  long  ago  as  1832,  I removed  a breast  affected 
with  a scirrhous  tumour,  and  the  lady  is  still  m good  health-a  least  she 
was  so  last  year.  Since  the  operation  she  has  married,  and  had  children. 
Last  year  I was  called  to  see  a lady  on  account  of  another  complaint  on 
whom  I performed  the  operation  thirteen  years  ago,  and  found  that  she 
continued  free  from  the  old  disease  ; and,  very  lately,  I have  heard  of 
another  lady  whose  scirrhous  breast  I removed  six  years  ago,  and  who  con- 
tinues well.”  The  opinion  of  Fergusson  is  also  very  positive  on  this  point, 
and  he  speaks  in  a toie  with  which  I perfectly  agree.  He  says  : “ Neverthe- 
less as  excision  gives  the  only  chance  of  security— a point  on  which  most 
parties  seem  to  agree— an  operation  should  always  be  resorted  to,  provided 
the  knife  can  be  carried  beyond  the  supposed  limits  of  the  disease  ; ^d- 
over  I deem  it  one  of  the  duties  of  the  practitioner  to  urge  the  patient -to ^ 
unit  to  such  a proceeding.”  The  results  obtained  by  and 

further  illustrate  the  possibility  of  occasionally  eiadicatm  V }- 

operation  The  opinion  of  these  eminent  Surgeons,  supported  as  it  is  by  the 
General  practice  of  the  profession,  tends  to  show  that  m some  cases,  at  luis, 
the  disease  may  be  extirpated  from  the  system  by  excising  the  tumour  before 

the  constitution  has  become  implicated.  _ prolonged 

2.  If  cancer  cannot  be  actually  cured  by  excision,  may  not  life  be  piolongea 

"}  possible  ; and  that,  though  a path* 

JyT  by  some  of  the  recurrent  foams  of  ‘hse*, 

health  may  be  improved,  life  may  be  prolonged,  and  much  suffer,,! 
be  spared,  by  a timely  operation.  It  may  often  be  observed  tha  , alter 
the  cancer  has  been  removed,  the  digestion  becomes  stronger  an  . 1|(, 

gains  flesh ; the  colour  of  the  complexion  returns  and  the  ^ 

improve  • the  system  being  relieved  from  a source  c f < ‘ - 

S from  a cause  of  disquietude  that  has  nnderntmed 

m many  cases,  in  P*°ion°  ® , duration  of  life  of  those  patients 

are  peculiarly  valuable.  He  states  the  avei  primary  affection  is 

labouring  under  tins  form  of  disease,  m wh< >m  too  r J 
removed?  to  be  about  twenty-eight  months  ; whilst  tlic  avera* 


h 
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those  in  whom  the  disease  is  allowed  to  run  its  course,  is  not  more  than  two 
years. 

I think  that  the  introduction  of  anaesthetic  agents  into  operative  surgery 
has  very  materially  affected  the  bearings  of  this  important  question.  So  long 
as  an  operation  was  a source  of  great  pain,  and  of  much  consequent  anxiety 
and  dread,  a Surgeon  might  very  properly  hesitate  to  subject  his  patient  to 
severe  suffering  with  so  doubtful  a result  ; but  now  that  a patient  can  be 
freed  by  a painless  procedure  from  a source  of  great  and  constant  annoyance, 
discomfort,  and  suffering,  the  Surgeon  may  feel  himself  justified  in  thus 
affording  him  a few  months  or  years  of  comparative  ease,  though  he  may  be 
fully  aware  that,  at  the  expiration  of  that  time,  the  affection  may  return,  and 
will  then  certainly  prove  fatal.  Even  under  these  circumstances,  the  patient’s 
condition  may  be  much  improved  ; for  the  recurrent  is  frequently  less  distress- 
ing than  the  primary  disease  ; since,  as  it  often  takes  place  in  internal  organs, 
it  is  not  attended  with  the  same  amount  of  local  pain  and  distress. 

The  introduction  of  anaesthetics  and  the  improved  methods  of  treating- 
wounds  have  moreover  enabled  the  Surgeon  not  only  to  remove  the  primary 
growth  more  freely  and  thoroughly,  but  to  follow  it  up  to  the  nearest 
lymphatic  glands,  without  fear  of  the  consequences  of  so  extensive  an 
operation.  So  much  is  this  the  case  that  many  Surgeons  make  it  a rule, 
especially  in  cancer  of  the  breast,  not  to  wait  for  evident  infection  of  the 
glands,  but  always  to  remove  them  at  the  same  time  as  the  primary  tumour, 
and  this  mode  of  operating  has  so  far  been  attended  with  the  most  satisfactorv 
results. 

I11  discussing  the  propriety  of  operating  in  a . case  of  cancer  the  Surgeon  can, 
however,  have  little  to  do  with  general  or  abstract  considerations.  He  has  to 
determine  what  had  best  be  done  in  the  particular  case  ; and  it  will  serve  him 
little,  m coming  to  a conclusion  as  to  the  line  of  practice  that  he  should  adopt, 
to  lefer  to  the  statistics  of  the  gross  results  of  operations,  or  to  general  com- 
parisons between  the  results  of  cases  that  are  not  operated  upon  and  those  that 
are.  The  whole  question  narrows  itself  to  the  point,  as  to  what  should  best  be 
done  m order  to  prolong  the  life  or  relieve  the  suffering  of  the  particular 
individual  whose  case  is  being  considered.  In  order  to  come  to  some  definite 
conclusion  on  this,  it  is  necessary  to  classify  the  different  cases  of  cancer,  and 
to  arrange  them  under  the  heads  of  those  in  which,  no  operation  is  justifiable  ; 

lose  m which  the  result  of  any  such  procedure  would  be  very  doubtful  • and 
those  111  winch  an  operation  is  attended  with  a fair  prospect  of  success. 

Most  of  the  io  lowing  rules  apply  equally  to  true  cancers  and  the  malignant 
sarcomata  formerly  classed  as  such. 

.fy “ case  eho"'1tl  »P«tion  be  raOmuam  till  the  liver  has  been  examined 

svmnZr10\  1 Pf10',1  “nd  f0md  free  *'om  tltscase.  If  there  are  no 

2eond Zt I™  “ ’ P‘em'ItlC  P™’  or  asemoptysiB,  it  is  probable  that  a 

bva  | | t ".l  10  wen  if  present,  would  be  too  small  to  be  recognized 

cheSr  T h 1 751  exammatl,0n-  Stm  * » always  safer  to  examine  the 

a tmnom  vhll  7 T “ Tf  !“  'V“'  8 Smgeon  removed  "PF  jaw  for 
2e™Zn  th  . 8 a.eecondary  soirrhus,  when  by  palpation  of 

he  hv  .Toll  l™H"mT,0f  th8  >’“s  -™1  8econdary  nodules  in 
he  eXuwasrel7^ have  been  felt.  I knew  also  of  another  casein  which 
wZ  y8“!bas  rcm°™1  f01'.a  mclaiMtlc  «coma,  when  the  liver  was  studded 


mth  secondary  growths  which  could  readily 


have  been  felt  through  the 
3x2 
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•abdominal  walls.  In  such  cases  operation  is  clearly  improper.  The  urine 
should  also  in  every  case  be  examined  for  albumen  and  sugar. 

1.  Cases  not  proper  for  Operation. — (a)  It  is  a rule  in  surgery  which 
should  never  be  deviated  from,  that  no  operation  should  ever  be  undertaken  for 
the  removal  of  a malignant  growth,  unless  the  whole  of  the  tumour  and  the 
tissues  infiltrated  by  it  can  be  completely  removed.  It  is  necessary  to  remove 
not  only  the  tumour  but  the  surrounding  tissues  to  some  extent,  even  though 
apparently  healthy,  (b)  The  operation  ought  never  to  be  performed  in  cases 
in  which  several  malignant  tumours  exist  in  different  parts  of  the  body  at  the 
same  time.  Here  the  disease  has  evidently  affected  the  constitution,  and 
cannot  be  removed  by  any  series  of  operations,  (c)  If  the  cachexia  he 
strongly  marked,  it  is  useless  to  remove  the  local  affection,  as  probably  some 
secondary  visceral  tumour  is  already  forming,  (cl)  It  the  tumour  be  of  “sen 
rapid  growth  and  soft,  and  its  margin  very  ill-defined,  it  has  probably  infected 
the  surrounding  tissues  so  widely  that  it  will  speedily  reappear  in  the  cicatrix 
if  removed,  (e)  If  the  whole  of  the  affected  organ  cannot  be  removed,  as  a 
bone,  or  if  the  skin  or  mucous  membrane  be  so  widely  affected  that  it  cannot 
be  removed,  or  if  lymphatic  glands  are  enlarged  which  cannot  be  dissected 
out,  it  is  useless  to  attempt  the  excision  of  the  primary  growth,  as  a speedy 
relapse  will  certainly  ensue.  (/)  In  the  very  chronic  and  indurated 
cancers  of  old  people,  it  is  often  well  not  to  interfere,  as  in  these  eases  the 
affection  makes  such  slow  progress,  that  it  does  not  in  any  way  shorten  life, 
whilst  the  operation  might  be  attended  with  serious  risk  at  an  advanced 


asm. 


2.  Doubtful  Cases. — Those  cases  in  which  the  result  of  an  operation  is 
extremely  doubtful,  but  in  which  no  other  means  offer  the  slightest  prospect 
of  relief,  have  next  to  be  considered.  (a)  Malignant  sarcomata  of  the  eye, 
and  cancers  of  the  tongue  and  testes,  belong  to  this  category  ; for,  though 
more  liable  to  return  than  similar  affections  of  any  other  part  of  the  body, 
yet  they  may  be  considered  fit  cases  for  operation,  inasmuch  as  in  no  other 
way  has  the  patient  the  slightest  chance  of  being  relieved  from  his  disease. 

( b)  In  cancers  that  are  already  ulcerated,  the  Surgeon  may  sometimes  operate 
in  order  to  give  the  patient  ease  from  present  suffering,  or,  perhaps,  as  m 
some  cases  recorded  by  Brodie,  with  a view  of  prolonging  life  ; but  lie  can 
have  little  expectation  of  effecting  a permanent  cure,  (c)  If  the  tumour  be 
so  large,  or  be  so  situated,  that  its  removal  cannot  be  undertaken  without  so 
serious  an  operation  as  to  occasion  in  itself  considerable  risk  to  life,  the 

propriety  of  operating  is  always  very  doubtful. 

3.  Gases  proper  for  Operation. — Those  cases  in  which  an  operation  is,  in  my 
opinion,  not  only  perfectly  justifiable,  but  should  be  urged  upon  the  patient  as 
affording  the  best  prospect  of  preserving  or  prolonging  life,  arc  those  in  vluch 
the  disease  has  originated  in  a person  otherwise  in  good  health,  and  in  "horn 
there  is  so  far  no  cachexy.  In  scirrhous  cancer,  if  the  disease  be  slow  in  its 
progress,  single,  distinctly  circumscribed,  without  adhesions  to  or  implication 
of  the  skin  or  glands,  and  more  especially  if  it  be  attended  with  much  pain, 
or  with  immediate  risk  to  life  from  any  cause,  and  if  the  whole  of  the  growth, 
too-ether  with  a sufficient  quantity  of  the  neighbouring  healthy  tissues  in 
which  it  is  imbedded,  can  be  removed  with  ease,  the  case  may  be  looked  upon 
as  a fit  one  for  operation.  If  the  glands  are  affected  to  a limited  degree,  and 
only  to  such  an  extent  that  they  can  be  removed  without  danger,  the  operatio 
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should  still  be  urged  on  the  patient,  provided  the  general  health  is  unimpaired. 
In  encephaloid  cancer,  or  soft  malignant  sarcomata,  the  rapidity  of  the 
growth  need  not  deter  the  Surgeon  from  operating  provided  the  whole  primary 
tumour  and  the  large  lymphatic  glands,  if  present,  can  be  removed  ; early 
operation  should  be  practised,  with  the  view  of  prolonging  life,  if  nothing  more. 
In  epithelioma  the  removal  of  the  primary  tumour  with  the  glands  in  an  early 
stage  of  infection  is  a more  hopeful  proceeding  than  in  either  of  the  forms  of 
i glandular  cancer. 

An  important  question  in  connection  with  operations  for  cancer  is,  at  what 
period  of  the  growth  they  may  be  done  with  the  best  prospect  of  success.  In 
former  times  Hervez  de  Chegoin  and  Leroy  d’Etoilles  and  others  have 
advocated  delay,  asserting  that  the  results  obtained  were  better  when  the 
: operation  was  performed  after  the  tumour  had  lasted.  Such  a statement  as 
this  can  have  been  the  result  only  of  imperfect  observation.  Other  things 
being  equal,  the  earlier  the  tumour  is  removed  the  better  the  chance  of  pro- 
c longed  or  permanent  relief.  There  is  no  fact  in  Surgery  more  certain  than 
this.  In  the  preceding  pages  it  has  been  pointed  out  how  strong  is  the 
I evidence  that  all  cancers  are  primarily  local,  and  that  the  glands  and  after- 
wards  the  viscera  become  infected  by  actual  particles  of  the  tumour  trans- 
planted to  them  from  the  original  growth.  Accepting  this  as  true,  it 
necessarily  follows,  as  was  pointed  out  by  De  Morgan,  that  the  disease  may 
be  local  and  capable  of  complete  removal  up  to  a certain  minute,  and  the 
next  it  may  have  extended  beyond  the  reach  of  operative  interference.  Wo 
i cannot  possibly  tell  when  this  eventful  change  takes  place.  All  we  can  do  is 
to  try  to  anticipate  it  by  operating  at;  the  earliest  possible  time.  Not  a day 
should  be  lost  after  the  disease  is  recognized.  In  doubtful  cases  it  is  far 
better  not  to  wait  till  unequivocal  signs  of  the  malignant  nature  of  the  growth 
! appear,  but  to  cut  into  it,  and  if  necessary  to  remove  a slice  for  examination 
at  the  earliest  possible  time,  proceeding  immediately  to  complete  removal  if  it 
be  found  to  be  malignant.  Errors  will  arise,  do  what  we  will  to  prevent  them, 
i and  it  is  far  better  to  err  by  making  an  unnecessary  incision,  or  even  removing 
a mass  of  chronically  inflamed  tissue  or  a syphilitic  gumma,  than  to  leave  a 
cancerous  growth  till  its  complete  extirpation  becomes  impossible. 


EXCISION  OF  TUMOURS. 

Ill  describing  the  different  forms  of  encysted  tumour,  the  operative  pro- 
cedures necessary  for  their  removal  have  been  adverted  to.  We  may  now 
comeniently  consider  the  steps  that  are  generally  necessary  for  the  extirpation 

I of  solid  tumours  from  the  soft  parts. 

Tumours  may  be  removed  by  the  knife,  by  the  ecraseur,  by  the  cautery,  or 
by  ligature. 

Removal  of  Tumours  by  the  Knife.— In  the  removal  of  tumours,  the  first 
point  to  be  attended  to  is  the  arrangement,  shape,  and  direction  of  the 
necessary  incisions.  These  should  not  only  have  reference  to  the  size  of  the 
growth,  extending  well  beyond  it  at  each  end,  but  must  also  be  planned  with 
due  regard  to  subjacent  parts  of  importance.  As  a general  rule,  they  should 
ie  earned  in  the  direction  ol  the  axis  of  the  limb  or  part,  and  parallel  to  the 
course  of  its  principal  vessels  ; they  must  extend  not  only  over  the  whole 
engt  1 of  the  tumour,  but  also  a little  beyond  it  at  each  end  : no  cross-cuts 
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should  bo  made,  if  they  can  be  avoided,  and  this  may  usuallybe  done  by  atten- 
tion to  the  proper  position  and  extension  of  the  linear  incisions.  I11  removing 
a simple  tumour,  no  skin  should,  as  a rule,  be  taken  away,  a simple  cut  being 
made  ; but  if  the  intcgumcntal  tissues  be  cither  very  abundant  and  loose,  or 
else  adherent,  an  elliptical  portion  of  them  may  be  excised  together  with  the 
tumour.  In  other  instances,  again,  a semilunar  flap  of  integument  may  with 
advantage  be  turned  up  from  the  tumour,  the  surface  of  which  is  then  fairly 
exposed  ; this,  however,  can  be  done  only  in  some  simple  tumours,  such  as 
fatty  growths.  In  excising  malignant  tumours  the  skin  must  in  most  cases 
be  freely  cut  away.  It  is  better  to  leave  a healthy  surface  to  heal  by  granu- 
lation, than  leave  any  part  of  the  skin  behind  which  may  be  infected  by  the 
growth.  The  flaps  covering  the  growth  should  be  freely  but  cautiously 
dissected  back,  so  as  to  expose  its  sides  and  base  ; as  these  are  approached, 
and  the  Surgeon  reaches  the  neighbourhood  of  its  more  important  and  deeper 
connections,  increased  care  will  be  necessary,  as  it  not  unfrequently  happens 
that  the  tumour  is  in  closer  relations  with  deep-seated  blood-vessels  and  nerves 
of  a large  size  than  would  at  first  appear. 

When  practicable,  the  deep  dissection  will  best  be  commenced  and  carried 
out  from  that  part  of  the  base  of  the  tumour  into  which  the  principal  blood- 
vessels appear  to  enter  ; they  are  thus  early  cut,  and  being  once  ligatured,  or 
seized  in  catch  forceps,  give  no  further  trouble,  which  they  would  do  were 
they  divided  from  the  direction  of  their  branches  towards  the  trunk,  when  at 
each  successive  stroke  of  the  knife  a fresh  portion  of  the  vessel  would  be 
touched.  In  carrying  on  this  deep  dissection,  the  operator  should  proceed 
methodically  from  one  side  of  the  tumour  to  the  other,  the  assistants  holding 
aside  the  skin  so  as  to  give  as  much  room  as  possible,  whilst  the  Surgeon  himself, 
seizing  the  mass  with  his  left  hand,  or  with  a large  double  hook  or  vulsellum, 
and  dragging  it  well  forwards,  uses  the  knife  by  successive  strokes,  but  in  a 
leisurely  and  careful  manner,  avoiding  all  undue  haste,  until  he  completely 
detaches  it  from  its  connections.  The  safety  of  contiguous  important  structures 
will  be  best  secured  by  keeping  the  edge  of  the  knife  constantly  directed  towards 
the  tumour,  if  this  be  non-malignant ; by  attention  to  this  rule,  tumours 
may  be  removed  with  remarkable  safety  and  case  from  the  neighbom- 
hood  of  most  important  parts.  If,  however,  the  growth  be  malignant,  the 
incisions  must  be  made  wide  of  the  disease  into  the  healthy  structures  around  : 
unless  this  be  done,  portions  of  the  tumour  may  be  left  from  which  fresh 
growths  will  rapidly  sprout,  or  tissues  apparently  healthy  may  be  left  nhich 
are  in  reality  impregnated  with  cancer-cells. 

After  the  tumour  has  been  removed,  it  must  be  carefully  examined,  with 
the  view  of  ascertaining  whether  it  be  entire  ; and,  ii  any  portions  ha\e  been 
left,  these  must  be  properly  dissected  out.  In  some  situations,  as  the  axi  a, 
the  side  of  the  neck,  or  the  groin,  where  the  relations  are  of  great  important  c, 
the  less  the  edge  of  the  knife  is  used  the  better,  and  the  growth  should  be 
enucleated  by  the  Surgeon’s  fingers  or  by  the  handle  of  the  scalpel. 

In  removing  tumours  from  the  neck  or  axilla  the  danger  of  the  entrance  0 
air  into  a half-divided  vein,  held  open  by  the  traction  on  the  tumour,  must 
never  be  forgotten.  ( See  p.  4C7.) 

The  Surgeon  should  rarely  undertake  the  removal  of  tumours  that  cannot 
wholly  and  entirely  extirpated,  as  the  part  left  will  always  grow  with  great  y 
increased  rapidity,  often  assuming  a fungus  character;  this  is  especial!}  t 
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case  with  malignant  tumours,  the  rapidity  of  increase  of  which  is  greatly  aug- 
mented by  partial  operations.  The  exception  to  this  rule  consists  in  the  case 
in  which  a large  ulcerating  and  necrosing  mass  may  be  removed  with  the 
view  of  giving  the  patient  temporary  ease,  and  save  him  from  the  annoyance 
of  the  putrescence  of  a disintegrating  tumour. 

Should,  however,  the  Surgeon  have  begun  the  operation  with  the  inten- 
. tion  of  removing  the  whole,  and  have  been  deceived  as  to  the  depth  and 
connections  of  the  mass ; it,  for  instance,  he  find,  after  commencing  his 
I operation,  that  the  tumour  extends  more  deeply  than  had  been  anticipated, 
and  comes  into  close  relation  with  important  vessels,  as  at  the  summit  of 
the  axilla  or  in  the  perimeum,  thus  preventing  him  from  dissecting  it 
, out  without  imminent  risk  of  destroying  the  patient,  the  only  alternative 
left  is  one  that  I have  seen  Liston  adopt,  and  have  had  occasion  myself  to 
practise  ; viz.,  to  throw  a strong  ligature,  above  the  apex  of  the  growth  as  high 
\ up  as  practicable,  and  then  to  cut  off  everything  below  this.  On  the  separation 
| of  the  ligature,  any  portion  of  the  tumour  that  has  been  included  will  be 
brought  away  as  if  it  had  been  removed  by  the  knife. 

In  some  cases  it  will  be  found,  after  dividing  the  fascia  covering  the  tumour, 
that  the  attachments  of  the  growth  are  not  so  firm  or  deep  as  had  been  pre- 
i viously  expected  ; this  is  especially  the  case  in  some  large  tumours  springing 
from  the  side  of  the  neck  and  the  parotid  region,  or  in  the  groin.  The  growth 
may  then  often  be  removed  in  a great  measure  by  separating  the  areolar  tissue 
with  the  handle  of  the  knife,  merely  dividing  those  portions  of  the  deeper 
attachments  that  are  peculiarly  dense. 

If  very  free  bleeding  takes  place  during  the  operation  two  courses  are  open 
to  the  Surgeon,  he  may  either  finish  the  operation  with  the  greatest  possible 
rapidity,  even  perhaps  cutting  through  outlying  lobules  of  the  growth  and 
leaving  them  to  be  taken  out  afterwards,  or  he  may  arrest  the  bleeding  as  he 
goes  on  by  Spencer  Wells’  forceps  (p.  408)  or  ligature.  The  former  plan 
: is  best  if  the  bleeding  is  from  multitudes  of  small  vessels,  the  latter,  if  it 
< proceeds  from  a few  large  trunks.  In  difficult  dissections  the  parts  should, 
i when  possible,  be  rendered  bloodless.  Where  this  is  impossible  the  oozing 
: may  be  best  arrested  by  the  application  of  hot  water  (p.  401). 

The  wound  that  is  left  after  the  removal  of  a tumour  usually  unites  readily 
by  first  intention  if  properly  drained  and  dressed  by  one  of  the  antiseptic 
i methods  described  in  the  chapter  on  the  treatment  of  wounds.  If  imperfectly 
1 drained,  and  if  the  cavity  be  allowed  to  become  filled  with  decomposing  dis- 
charges, severe  fever  and  prolonged  suppuration  will  almost  certainly  result. 

Removal  of  Tumours  by  the  Ecraseur.  The  ecraseur  was  invented 
'•  by  Chassaignac.  It  consists  of  a loop  of  fine  steel  chain  or  twisted  wire 
; (thick  piano  wire  is  the  best),  which,  having  been  passed  over  the  tumour  or 
through  the  tissues  to  be  removed,  is  gradually  tightened  by  a mechanism  in 
the  stem  to  which  it  is  attached.  In  applying  this  instrument  it  is  often 
necessary,  first  of  all,  to  insulate  and  raise  the  tumour  to  be  removed  by  passing 
1 a thread  through  or  under  it  (Fig.  408);  and  then,  having  applied  the  loop  of 
j the  chain  round  its  base,  to  tighten  this  and  effect  the  strangulation  by  working 
1 the  handle  every  ten  or  fifteen  seconds,  until  the  mass  is  detached. 

By  means  of  the  ftcraseur  (Fig.  407),  cancerous  and  other  growths  of  con- 
1 siderablo  size  are  removed  with  little  or  no  haemorrhage,  in  the  course 
of  a few  minutes,  by  a process  of  rapid  strangulation  and  crushing.  The 
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resulting  wound  is  small  and  puckered  in,  and  often  heals  with  but  little 
trouble.  If  the  mass  to  be  removed  be  large,  two  or  more  ecraseurs  may  be 
used  at  the  same  time,  the  chains  having  been  passed  through  the  tissues  by 
means  of  a needle.  The  action  of  the  beraseur  differs  according  to  the  kind 
of  instrument  used.  Chassaignac’s  original  ecraseur,  armed  with  a steel  chain, 
and  having  a to-and-fro  movement,  acts  like  a saw.  That  which  is  now 
often  employed  {vide  vol.  ii.,  Diseases  of  the  Tongue)  acts  as  a simple  con- 
strictor ; and  its  use  is  therefore  less  likely  to  be  followed  by  haemorrhage. 


This  instrument  appears  to  be  applicable  chiefly  to  cases  in  which,  as  in 
epithelioma  of  the  tongue,  excision  is  hazardous  on  account  of  the  haemorrhage 
attending  it,  while  the  ligature  is  objectionable  on  account  of  the  feetor  and 
discharge  resulting  from  the  slow  separation  of  the  constricted  mass,  which 
sloughs"  and  becomes  putrescent.  The  French  Surgeons,  however,  extend  the 
use  of  the  ecraseur  to  many  cases  in  which  in  this  country  the  knife  is  pre- 
ferred. They  suppose  that  pyaemia  is  less  likely  to  follow  removal  by  this 
instrument  than  by  the  more  ordinary  means,  purulent  absorption  less  readily 
occurring  while  the  vessels  on  the  cut  surface  are  crushed  together.  Expe- 
rience has  not,  however,  shown  this  to  be  the  case. 

A modification  of  the  ecraseur  in  which  the  wire  was  heated  by  electricity 


Fig.  -10S. — Ecraseur  applied. 

at  the  same  time  that  the  noose  was  gradually  drawn  in  was  much  in  use  a few 
years  ago.  The  galvanic  ecraseur  has,  however,  fallen  somewhat  into  dis- 
repute. The  increased  rapidity  with  which  it  cut  the  tissue,  and  the  perfect 
absence  of  luemorrhage  during  the  operation,  seemed  at  first  great  points  in  its 
favour  ; but  experience  showed  that  the  wound  left  was  more  likely  to  slough, 
and  secondary  haemorrhage  much  more  frequently  occurred  than  after  the  use 

of  the  simple  ecraseur.  _ , , . .,  , ,1 

The  Ecraseur  is  undoubtedly  a useful  and  valuable  instrument,  but  it  shorn 

never  be  employed  when  the  knife  can  be  safely  used. 
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Faquelin’s  Cautery  has  in  many  cases  superseded  the  ecraseur  in  the 
removal  of  tumours.  The  red-hot  knife  of  this  instrument  di\  ides  the  tissues 
cleanly,  and  efficiently  arrests  haemorrhage.  The  heat  at  which  it  can  be  used 
may  be  easily  regulated,  and  if  not  raised  above  a dull  red  heat  secondaiy 
haemorrhage  rarely  follows  its  employment.  In  removing  superficial  grow  ths, 

I such  as  an  epithelioma  of  the  vulva,  it  can  be  used  at  a higher  temperature. 
It  then  arrests  the  parenchymatous  oozing,  but  leaves  the  large  vessels  spout- 
ing, so  that  they  can  easily  be  secured  by  ligature.  When  used  at  this  tempe- 
rature it  cuts  more  quickly  and  cleanly,  and  chars  the  tissues  more  superficially, 
and  leaves  a surface  on  which  a scarcely  appreciable  layer  of  slough  is 
formed. 

The  Ligature  is  nowT  never  used  except  for  pedunculated  growths  or  for 
naevi.  It  was  formerly  applied  to  small  epitheliomata  of  the  tongue,  but  the 
presence  of  the  foul  sloughing  tumour  in  the  mouth  was  not  only  unpleasant 
but  a positive  source  of  danger  to  the  patient.  When  the  ligature  is  applied, 
the  part  having  been  well  insulated,  and  effectually  strangled  by  stout  whip- 
cord ligatures,  sloughs  and  separates  in  a few  days. 

A modification  known  as  the  elastic  ligature  was  introduced  into  practice  by 
Dittel  some  years  ago.  It  consists  of  a thin  band  of  indiarubber,  which  is 
tied  round  the  mass  to  be  removed,  and  gradually  tightened  as  it  cuts  its  way 
through.  It  is  possible  that  such  a means  may  be  useful  hi  certain  small 
pedunculated  growths,  which  dry  on  being  strangled ; but  its  application  to 
large  tumours,  as  of  the  breast,  is  simply  a revival  of  mediaeval  barbarism  with 
the  aid  of  modern  appliances.  The  slowness  of  its  action,  the  pain  as  it  cuts 
through,  the  large  wound  that  is  left,  the  feetor  from  the  necrosed  tumour,  and 
the  chance  of  septic  infection  from  this  cause,  all  tend  to  make  it  a method 
that  should  be  avoided  whenever  the  knife  can  be  employed.  Far  more 
tedious,  and  certainly  not  safer  than  the  knife,  it  is  also  inferior  to  caustics, 
which  at  all  events  arrest  putrefaction,  and  many  of  which,  as  chloride  of  zinc, 
have  a powerful  antiseptic  action. 
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CHAPTER  XXXV. 

» 

SCROFULA  AND  TUBERCLE. 

Scrofula  is  a constitutional  condition  predisposing  to  chronic  inflammation 
of  a peculiar  type,  affecting  various  parts  or  tissues.  Tubercle  is  a growth  of 
a new  tissue,  also  presenting  peculiar  anatomical  and  vital  characteristics. 
The  relation  between  the  constitutional  condition  called  scrofula  and  the 
development  of  tubercle  has  formed  an  endless  subject  of  discussion,  and  is  still 
very  far  from  being  determined.  In  discussing  these  affections,  it  will  be  most 
convenient  to  consider  first  the  anatomical  character  of  tubercle,  and  of  some 
of  the  typical  affections  universally  regarded  as  scrofulous. 

Tubercle. — The  anatomical  structure  which  is  generally  recognized  as 
characteristic  of  tubercle  is  the  tubercular  nodule,  or  follicle,  as  it  has  been 
called.  This  consists  of  a rounded  mass  of  cells  in  which  three  zones  can  be 
usually  recognized  without  difficulty.  In  the  centre  are  one  or  more  large 
many -nucleated  cells,  with  more  or  less  well  marked  branching  processes — the 
so-called  “ giant-cells  ” of  tubercle.  The  nuclei  are  most  commonly  arranged 
round  the  outer  border  of  the  cell,  or  may  be  collected  together  at  one  end  ; 
they  are  large  and  clearly  defined,  of  oval  form,  and  contain  one  or  two 
nucleoli.  The  protoplasm  is  coarsely  granular.  The  next  zone  is  composed  of 
large  cells,  with  granular  protoplasm  containing  a single  clearly  defined  oval 
nucleus,  similar  to  those  of  the  giant-cell.  These  cells  are  called  epithelioid, 
from  their  resemblance  to  young  squamous  epithelium.  They  lie  between  the 
processes  of  the  giant-cell.  The  outer  zone  is  composed  of  ordinary  lymphoid 
corpuscles,  differing  in  no  respect  from  the  migrating  leucocytes  observed  iu 
inflammation.  Between  the  cells  of  the  outer  zones  is  an  imperfect  reticular 
stroma,  with  which  the  processes  of  the  giant-cell  are  said  to  be  continuous. 

No  vessels  penetrate  amongst  the  cells,  and  this 
want  of  vascularity  forms  one  of  the  most  im- 
portant and  distinctive  features  of  tubercle.  A 
single  nodule,  such  as  has  just  been  described, 
forms  a small  rounded  body  just  visible  to  the 
naked  eye  ; it  is  semi-transparent  and  grey  in 
colour,  and  of  cartilaginous  hardness,  and  has 
received  the  name  of  the  semi-transparent  grey 
granulation.  By  an  increase  in  the  zone  ot 
lymphoid  cells,  or  by  the  close  apposition  of  two 
or  [more  separate  nodules,  the  grey  granulations 
frequently  reach  the  size  of  a millet  seed,  and 
have  consequently  received  also  the  name  of 
miliary  tubercles.  This  structure  has  long 
been  recognized  as  that  most  characteristic  of  tubercle,  but  none  of  its 
individual0 elements  arc  peculiar  to  it.  The  lymphoid  cells  differ  in  no  respect 
from  those  met  with  in  simple  inflammation,  and  large  cells,  like  the  epitheloid 


Fig.  400.— Tubercle  Bacilli  in  a 
Giaut-cell. 
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cells  and  giant-cells,  are  met  with  in  simple  chronic  inflammatory  processes. 
Ziegler  and  Tillmans  have  shown  that  similar  cells  are  produced  when  granu- 
lation tissue  is  made  to  grow  between  the  thin  glass  slides  inserted  into  the 

peritoneal  cavity,  or  beneath  the  skin  of  a rabbit. 

In  1882,  Koch  discovered  the  fact,  that  in  the  tubercular  nodules  a 
specific  microscopic  organism,  to  which  he  has  given  the  name  of  -bacillus 
tuberculosis,  is  constantly  met  with.  The  bacillus  is  about  equal  in  length 
to  one-third  of  the  diameter  of  a red  blood  corpuscle,  and  its  breadth  is  about 
one-fifth  of  its  length.  Clear  bright  dots  are  seen  in  it  which  are  believed  to 
be  spores.  The  bacilli  lie  within  and  between  the  cells,  more  especially  hi  the 
giant-cells  (Fig.  409).  They  may  be  single  or  grouped  in  masses.  The 
discovery  of  these  organisms  by  Koch  was  owing  to  the  fact  that  they  are 
permanently  stained  by  various  aniline  dyes,  which  fail  to  affect  the  surrounding 
tissues,  and  they  are  thus  readily  recognized.  They  are  most  abundant  in 
recent  tubercle,  and  more  scanty  in  the  older  nodules.  The  relation  of  these 
organisms  to  tubercle  will  be  discussed  further  on. 

The  origin  of  the  cells  of  tubercle  is  still  uncertain.  The  lymphoid  cells  are 
believed  to  be  chiefly  or  entirely  migrating  white  corpuscles.  The  epithelioid 
>*j  cells  are  variously  attributed  to  a further  development  of  the  lymphoid  cor- 
puscles, or  to  a growth  from  the  lymphatic  endothelium,  or  the  connective 
tissue  corpuscles  of  the  part.  The  origin  and  nature  of  the  giant-cells  is  still 
a matter  of  dispute  ; they  have  been  supposed  to  arise  by  the  fusion  of  smaller 
cells  ; by  the  failure  of  a growing  mass  of  protoplasm  to  divide,  apparently 
from  want  of  energy,  by  proliferation  of  the  endothelium  of  a lymphatic 
vessel,  or  of  a blood-vessel,  and  lately  Treves  has  asserted  that  they  are  merely 
lymph-coagnla  enclosing  some  of  the  smaller  cells.  It  is  not  the  place  here  to 
discuss  these  theories,  but  it  may  be  stated  that  it  is  most  probable  that  they 

I arise  either  from  fusion  of  smaller  cells  or  from  failure  of  a growing!  mass  of 
protoplasm  to  divide.  They  are  certainly  the  oldest  part  of  a tubercle  nodule, 
being  situated  in  its  centre,  and  often  showing  degenerative  changes  before  the 
surrounding  cells  ; yet  it  has  never  been  shown  that  they  appear  independently 
of  the  surrounding  lymphoid  corpuscles,  and  cells  of  various  sizes  are  found 
intermediate  between  them  and  the  lymphoid  corpuscles.  It  is  therefore  most 
probable  that  they  are  derived  from  the  lymphoid  or  epithelioid  corpuscles  by 

Bone  of  the  processes  above  mentioned. 

Anatomical  Seat  of  Tubercle. — Tubercle  has  been  described  as  origi- 
nating always  in  pre-existing  lymphoid  tissue,  such  as  exists  abundantly  in 
the  submucous  tissue  of  the  bronchi  and  intestines,  or  in  the  lymphatic  glands. 
It  has  been  described  as  growing  also  in  connection  with  the  walls  of  small 
arteries,  in  lymphatic  vessels,  and  in  peri-vascular  lymph  spaces.  The  exact 
structure  in  which  it  develops  is  therefore  uncertain,  and  is  probably  not 
always  the  same.  It  certainly  arises  in  parts  in  which  no  lymphoid  tissue  is 
normally  present. 

Subsequent  Changes  in  the  Tubercle-Nodule— The  changes  thus 
take  place  in  the  tubercle-nodules  after  they  have  reached  a certain  size  form 
a characteristic  feature  of  the  growth,  as  important  as  their  histological 
structure.  Tubercle  differs  from  simple  inflammatory  products  in  being 
incapable  ol  higher  development ; it  invariably  degenerates.  The  form  of 
degeneration  is  almost  always  caseation  or  fatty  degeneration.  Before  the 
nodule  has  reached  much  beyond  the  size  of  a millet-seed,  its  central  parts 
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become  yellow.  Fat  granules  appear  first  in  the  cells,  and  subsequently  in 
the  stroma,  till  all  trace  of  the  cellular  structure  is  lost,  and  the  whole  mass 
loses  its  grey  semi-transparent  appearance,  becoming  opaque  and  yellowish- 
white  in  colour,  and  soft  and  friable  in  texture.  It  is  then  known  as  Yellow 
Tubercle.  The  lymphoid  corpuscles  in  the  early  stages  of  degeneration 
become  shrunken  and  of  irregular  form.  These  withered  cells  were  described 
by  Lebcrt  as  tubercle-corpuscles,  and  were  at  one  time  considered  to  be 
characteristic.  After  caseation  is  complete,  oue  of  three  changes  may  take 
place  : first,  the  nodule  may  soften,  inflammation  and  suppuration  may  take 
place  in  the  tissues  around  it,  and  it  may  be  expelled  as  a foreign  body  ; 
secondly,  it  may  become  drier,  and  lime-salts  may  be  deposited  in  it,  or 
in  other  words,  it  may  become  calcified  ; and  thirdly,  it  may  become  sur- 
rounded by  a dense  capsule  of  fibrous  tissue,  such  as  forms  round  a shot 
or  bullet  impacted  in  the  soft  parts,  and  in  this  way  may  remain  harmlessly 
imbedded.  Nekton  describes  a bony  capsule  surrounding  old  grey  granu- 
lations in  the  cancellous  tissue  of  bone  in  cases  of  recovery  from  tubercular 
disease. 

Caseation  and  the  subsequent  changes  form  infinitely  the  most  common 
form  of  degeneration  in  tubercle,  but  occasionally  it  undergoes  a fibroid 
change.  The  cells  wither,  while  the  stroma  gradually  thickens,  and  thus  a 
small  dense  fibrous  nodule  may  remain  in  the  site  of  the  grey  granula- 
tion. Whether  tubercle  is  ever  absorbed,  is  a disputed  point  that  it  is 
needless  to  enter  upon  here  ; that  it  can  become  harmless  and  inactive  is 
well  known.  This  may  occur  either  from  fibroid  degeneration,  calcification, 
or  encapsulation. 

Extension  and  Growth  of  Tubercle. — The  extension  of  tubercle  may 
take  place  by  the  development  of  new  nodules  in  contact  with  that  first 
formed,  which  in  their  turn  undergo  fatty  degeneration,  till  caseous  masses 
may  be  formed  of  considerable  size.  The  large  masses  of  yellow  tubercle  thus 
formed  were  at  oue  time  regarded  as  the  most  characteristic  form.  The  edge 
of  the  mass  may  be  surrounded  by  a zone  of  reddish-grey  translucent  tissue. 
This  is  often  very  well  seen  in  tubercular  disease  ot  the  testicle.  Here  a 
yellow  caseous  mass  is  sometimes  met  with,  an  inch  or  more  in  diameter, 
involving  the  epididymis,  and  extending  into  the  body.  At  the  advancing 
edge  there  may  be  a,  zone  one-sixteenth  of  an  inch  in  width,  semi-transparent, 
reddish-grey  in  colour,  and  firm  in  texture.  Microscopic  examination  shows 
this  to  be  composed  of  ordinary  granulation-tissue  with  giant  cells,  and  the 
surrounding  groups  of  epithelioid  cells  scattered  through  it,  the  lymphoid 
corpuscles  being  indistinguishable  from  the  surrounding  inflammatory  new 
growth.  (See  Diseases  of  Testicle,  vol.  ii.,  Figure  illustrating  tubercular 

testis.)  • • i 

In  other  cases  fresh  grey  granulations  appear  dotted  around  the  original 

nodule  amongst  tissues  apparently  healthy.  These  two  modes  of  spreading 
might  be  described  as  continuous  and  discontinuous  local  infection. 

The  next  mode  of  extension  is  from  the  original  scat  of  development  to  the 
neighbouring  lymphatic  glands.  The  gland  becomes  enlarged,  caseous  patches 
appear  in  it,  and  the  microscope  shows  numerous  tubercle-nodules  scattered 

through  it.  . 

Lastly,  general  infection  may  take  place,  grey  granulations  appearing 
throughout  the  body,  in  the  viscera,  serous  and  mucous  membranes,  bones,  and 
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occasionally  in  the  synovial  membranes.  The  skin,  muscles,  and  peripheral 
nerves  are  seldom  if  ever  infected.  The  general  infection  may  be  acute  or 

The  appearance  of  tubercle  is  spoken  of  as  tuberculosis ; thus  we  have  local 
tuberculosis  and  general  tuberculosis,  the  latter  being  either  acute  or  chronic. 
General  infection  not  unfrequcntly  follows  suddenly  after  the  process  has 
remained  local  for  a considerable  time.  Thus  tubercular  testicle  may  remain 
a local  affection  for  many  months,  and  terminate  suddenly  by  acute  general 
infection. 

The  Nature  of  Tubercle. — The  growth  of  tubercle  is  now  generally 
regarded  as  a peculiar  modification  of  inflammation.  From  what  has  already 
been  said,  it  will  be  at  once  seen  that  it  belongs  to  the  class  of  infective  in- 
flammations. The  nature  of  the  virus  upon  which  it  depends,  is  still  a matter 
of  discussion.  Koch  believes  that  he  is  justified  in  assuming  that  the  bacillus 
tuberculosis  is  the  actual  virus  of  tubercle,  just  as  the  bacillus  anthracis  is  of 
splenic  fever  or  malignant  pustule.  The  bacillus  anthracis  gives  rise,  as  we 
have  already  seen  (p.  8G1),  to  a specific  inflammation  of  a peculiar  character, 
which  remains  local  for  a certain  time,  but  ultimately  infects  the  whole  system. 
So  tubercle  may  commence  as  a local  affection,  and  finally  infect  the  whole 
system.  Splenic  fever  is,  however,  an  acute  process,  the  progress  of  which  is 
measured  by  days  ; tuberculosis  is  a mere  chronic  process  lasting  months  or 
years,  and  sometimes  never  passing  beyond  the  local  stage.  In  support  of  the 
theory  that  the  bacillus  is  the  actual  virus  of  tubercle,  Koch  has  made  numerous 
experimental  investigations  which  have  been  fully  confirmed  by  subsequent 
observers.  It  had  long  been  known  as  the  result  of  the  observations  of 
Yillemin,  Wilson  Fox,  Burdon-Sanderson,  Cohnheim,  and  many  others,  that  the 
inoculation  of  tuberculous  matter  from  the  human  subject  or  other  animals 
into  rabbits  or  guinea-pigs  gives  rise  to  general  tuberculosis  in  the  animal 
experimented  on.  Koch,  in  order  to  show  that  the  bacillus  is  the  actual  virus, 
cultivated  it  in  blood-serum,  and  found  that  the  true  tuberculosis  could  be 
induced  by  the  inoculation  of  the  bacillus  many  generations  removed  from 
the  original  stock.  He  therefore  believes  that  the  bacillus  itself,  and  not  any 
product  of  caseating  tubercle,  is  the  true  virus.  He  would  make  the  presence 
of  the  bacillus  the  test  of  the  tubercular  nature  of  any  caseating  mass  of 
inflammatory  products.  His  theory  of  tuberculosis  would,  therefore,  be — that 
the  specific  virus  in  the  form  of  the  bacillus  or  its  spores  enters  the  system  by 
the  lungs  or  alimentary  canal.  If  the  patient  is  predisposed  to  the  reception 
of  the  poison,  either  from  hereditary  tendency  or  an  acquired  condition  result- 
ing from  bad  hygienic  surroundings,  want  of  proper  food,  debilitating  disease, 
&c.,  it  may  infect  the  part  at  which  it  enters,  the  lungs  or  alimentary  canal, 
or,  these  escaping,  it  may  enter  the  blood,  and  lodge  at  some  part  weakened 
by  injury  or  by  previous  disease,  as  in  a joint  or  bone,  or  the  epididymis,  or 
in  a chronically  inflamed  lymphatic  gland,  and  then  develop,  setting*  up  the 
peculiar  form  of  chronic  inflammation  which  results  in  the  caseating  "tubercle- 
nodule.  In  a perfectly  healthy  subject  it  may  be  eliminated  or  destroyed 
without  developing.  Thus,  granting  the  theory  of  the  mycotic  origin  of 
tubercle,  it  is  still  necessary  that  the  soil  and  the  conditions  necessary  for  the 
development  of  the  fungus  should  be  present.  Much  further  evidence  is  still 
required  before  the  whole  of  these  theories  can  be  accepted,  especially  with 
regard  to  those  diseases  of  bones,  joints,  and  lymphatic  glands,  which  come 
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under  the  care  of  the  Surgeon,  and  were  formerly  classed  as  simply  scrofulous, 
but  are  now  regarded  by  many  pathologists  as  tubercular. 

Inflammation  Consequent  upon  the  Development  of  Tubercle. — h, 
general  tuberculosis  the  deposit  of  tubercle  is  frequently  followed  by  a diffuse 
inflammation  of  the  surrounding  tissues.  The  best  example  of  this  is  the 
diffuse  inflammation  of  the  membranes  of  the  brain  which  occurs  in  tubercu- 
lar meningitis.  In  what  way  the  formation  of  the  grey  granulations  excites 
the  acute  inflammatory  process  in  the  surrounding  parts  is  uncertain. 

When  a tubercular  nodule  or  a mass  of  yellow  tubercle  softens,  it  excites 
inflammation  and  suppuration  in  the  surrounding  tissues.  The  process  is 
usually  a chronic  one  ; a collection  of  pus  slowly  forms  in  the  affected  part, 
and  a chronic  abscess  results.  When  this  reaches  a surface  and  is  opened  or 
bursts,  pus  containing  curdy  shreds  of  fatty  granular  matter  escapes,  and  the 
walls  of  the  cavity  are  found  to  be  of  a yellowish  colour,  with  ragged  flocculi 
of  softened  caseous  matter  adherent  to  them.  A section  through  such  a wall 
may  show  the  surrounding  tissues  studded  with  grey  granulations  in  various 
stages  of  caseation.  Tubercular  abscesses  are  most  commonly  met  with  in 
surgical  practice  in  diseases  of  bones  or  joints,  and  in  lymphatic  glands  and 
the  testicle.  If  the  tubercle  become  formed  in  the  submucous  tissue  of  a 
mucous  membrane,  an  ulcer  is  left  after  the  softened  mass  has  been  discharged. 
The  floor  of  the  ulcer  is  yellow  and  granular,  the  base  slightly  indurated,  and 
the  edges  raised  and  sometimes  undermined.  The  tubercular  ulcer  tends 
slowly  to  spread,  the  base  and  edges  becoming  progressively  infiltrated  by 
fresh  tubercle,  which  in  its  turn  caseates,  softens,  and  is  discharged.  Such 
ulcers  are  chiefly  met  with  in  surgical  practice  in  the  bladder,  rectum,  and 
tongue.  They  are  common  also  in  the  larynx.  When  softened  tubercle 
becomes  exposed  to  the  air,  the  inflammation  surrounding  the  diseased  focus 
may  be  aggravated  and  hastened  by  decomposition  of  the  discharges. 

Scrofula  or  Struma. — Scrofula  is  a constitutional  condition  character- 
ized by  a tendency  to  inflammation  of  a peculiar  type.  These  inflammations 
arise  from  slight  causes  which  would  be  innocuous  to  healthy  subjects  ; the 
course  of  the"  process  is  slow  and  feeble  ; when  affecting  a mucous  surface  it 
tends  to  assume  the  form  of  chronic  purulent  catarrh  ; in  deeper  parts  the 
inflammatory  products  are  abundant  in  quantity,  have  little  tendency  to 
develop  into  a higher  tissue,  but  are  prone  to  early  degeneration  and  casea- 
tion, followed  by  softening,  with  the  formation  of  thin,  unhealthy,  curdy  pus. 
After  suppuration  has  been  reached  the  process  tends  to  persist,  and  gradually 
to  extend,  giving  rise  to  ulceration  with  progressive  destruction  of  the  affected 
tissue.  After  apparent  recovery  relapses  are  common,  the  feeble  cicatricial 
tissue  breaking  down,  and  the  destructive  inflammation  beginning  again. 

The  nature  of  scrofulous  or  strumous  inflammations  will  be  made  more 
clear  by  briefly  describing  some  of  the  more  common  forms  as  they  appear  in 
different  structures. 

In  the  Skin  scrofula  declares  itself  by  a variety  of  cutaneous  eruptions  : of 
these,  eczema  is  one  of  the  most  common,  and  it  tends  to  be  complicated  by 
suppuration,  forming  the  eczema  impetiginodes  so  common  on  the  scalps  of 
scrofulous  children. 

Another  common  form  of  skin  affection  is  the  mbrulanmis  sirwnous  abscess. 
This  arises  as  a small,  flat,  indurated  growth,  commencing  immediately  beneath 
the  cutis  vera.  The  patch  slowly  extends  till  it  reaches  the  size  of  a sixpence 
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or  shilling,  or  even  larger.  The  skin  covering  it  is  of  a clusky  purple  in 
colour.  Finally  the  mass  softens,  the  skin  gives  way  at  one  spot,  and  a 
thin  curdy  pus  is  discharged.  The  cavity  left  is  covered  supcificially  by  a 
thin  layer  of  undermined  skin,  of  a dark  bluish  colour,  which  is  too  feeble  to 
undertake  any  process  of  repair,  but  yet  obtains  just  enough  blood-supply  to 
prevent  its  death.  Consequently  no  healing  will  take  place  till  it  is  destroyed. 
After  this  has  been  done  the  floor  of  the  ulcer  will  be  seen  to  be  yellow  and 
unhealthy,  and  the  sore  may  slowly  spread  instead  of  healing.  The  original 
mass  is  composed  of  a mass  of  small  round  cells,  amongst  which  may  be  giant 
and  epithelioid  cells.  It  is  imperfectly  vas- 
cularized, and  very  early  undergoes  fatty 
degeneration,  followed  by  softening. 

The  scrofulous  sores  of  this  kind  are  most 
common  on  the  face,  but  they  may  occur  in 
other  parts  of  the  body  (Fig.  410). 

Some  forms  of  lupus  are  also  supposed  to 
be  due  to  scrofula. 

The  Mucous  Membranes  are  commonly 
extensively  affected,  and  often  present  the 
earliest  forms  of  scrofulous  disease  in  child- 
hood ; this  is  more  especially  the  case  with 
those  of  the  eye,  nose,  and  ears.  The  con- 
junctiva becomes  chronically  inflamed,  and 
the  discharge  becomes  muco-purulent.  As  a 
sequela  of  this  the  condition  known  as 
“ granular  lids  ” not  uncommonly  is  set  up.  The  papillae  become  excessively 
vascular  and  hypertrophied,  till  the  whole  surface  of  the  membrane  appears 
to  be  covered  with  genuine  granulation-tissue.  The  affection  specially  known 
as  strumous  or  phlyctenular  ophthalmia,  consists  of  the  formation  of  a small, 
intractable  ulcer  on  the  cornea,  with  intense  injection  of  the  surrounding- 
conjunctiva. 

The  mucous  membrane  lining  the  nostrils  becomes  chronically  congested,  red 
and  swollen,  giving  rise  to  habitual  sniffing  and  to  a sensation  as  of  a constant 
cold.  The  discharge,  at  first  merely  mucous,  frequently  becomes  purulent, 
and  lodging  in  the  irregularities  of  the  nasal  fossre,  decomposes,  giving  rise 
to  the  most  offensive  smell.  This  condition,  known  as  strumous  ozeena,  may 
•sooner  or  later  cause  ulceration  of  the  membrane  and  subsequent  necrosis  of 
the  bones.  Occasionally  the  lining  membrane  of  the  antrum  becomes  irritated, 
and  this  may  be  followed  by  enlargement  of  the  cavity  and  discharge  of  un- 
healthy pus  into  the  nostrils. 

Chronic  purulent  discharge  from  the  car,  scrofulous  otorrhocci,  is  another  very 
common  affection.  The  disease  most  frequently  commences  in  the  middle  ear, 
the  discharge  finding  its  way  out  by  perforating  the  membrana  tympani. 
It  frequently  leads  to  destruction  of  the  ossicles  and  permanent  deafness. 
The  mucous  membrane  of  the  gcnito-urinarg  organs  also  is  readily  affected 
with  purulent  catarrh,  often  arising  from  very  slight  causes  and  very  per- 
manent. Such  discharges  are  of  common  occurrence  in  female  children,  and 
have  frequently  given  rise  to  unfounded  charges  of  criminal  assault. 

Perhaps  the  most  important  local  diseases  arising  under  the  influence  of 
scrofula  are  those  of  the  Bones  and  Joints.  The  bones  arc  liable  to  a slow  pro- 
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cess  of  ulceration  or  caries,  usually  commencing  in  their  articular  ends  or  can- 
cellous tissue.  The  bony  tissue  becomes  invaded  and  destroyed  by  an  advancing 
growth  of  small  round  cells,  amongst  which  will  usually  be  found  giant-cells, 
epithelioid  cells  and  lymphoid  corpuscles,  arranged  as  already  described  in 
tubercle-forming  non-yasoular  areas  amongst  a fungating  mass  of  vascular 
granulation  tissue.  The  inflammatory  products  tend  to  early  degeneration 
and  softening,  and  chronic  abscesses  containing  unhealthy  curdy  pus  are 
formed.  This  condition  is  especially  prone  to  occur  in  the  spongy  tissue  of 
the  articular  ends  of  long  bones  or  in  the  cancellous  tissue  of  short  bones, 
more  particularly  the  vertebra}  and  the  bones  of  the  foot.  When  the  disease 
extends  from  the  bones  into  a neighbouring  joint,  a chronic  inflammation  of  a 
similar  character  springs  up  in  the  whole  synovial  cavity,  giving  rise  to  the 
condition  known  as  white  swelling.  The  membrane  becomes  covered  by  a 
mass  of  fungating  granulation-tissue,  scattered  through  which  nodules  are 
usually  met  with  identical  in  structure  with  those  already  described  under 
tubercle.  In  other  cases  the  chronic  inflammatory  process  commences  in  the 
synovial  membrane  and  secondarily  affects  the  bones.  Necrosis  of  the  compact 
tissue  of  long  bones  is  also  frequently  ascribed  to  the  constitutional  taint  of 
scrofula ; and  the  process  above  described  is  often  complicated  by  death  of 
considerable  portions  of  the  cancellous  tissue. 

Another  common  scrofulous  affection  of  bone  is  that  known  as  strumous 

dactylitis  (Fig.  411).  It  is  of  frequent  occurrence 
in  children.  One  or  more  phalangeal  or  meta- 
carpal bones  become  gradually  enlarged.  The 
medullary  canal  becomes  distended  with  chronic 
inflammatory  products,  the  compact  tissue  is 
absorbed  and  a fresh  layer  deposited  from  the 
periosteum,  and  thus  the  bone  becomes  “ expanded.” 
The  inflammatory  products  caseate,  then  soften, 
and  finally  form  unhealthy  curdy  pus,  which 
slowly  makes  its  way  to  the  surface  and  is  dis- 
charged. 

Secreting  Glands  arc  less  frequently  affected 
by  scrofulous  inflammations.  The  testicle  perhaps 
most  commonly  suffers  ; a large  mass  of  caseatiug 
inflammatory  products  slowly  forming  in  connec- 
tion with  the  epididymis. 

Lastly,  the  lymphatic  glands  are  peculiarly 
prone  to  scrofulous  disease  ; in  fact,  the  affections 
of  the  glands  are  usually  looked  upon  as  the  most 
constant  and  characteristic  feature  of  scrofula.  It  is  not,  however,  only  the 
glands  that  suffer  ; wherever  lymphoid  tissue  exists,  as  in  the  follicles  of  the 
tonsil  and  pharynx,  or  in  the  submucous  tissue  of  the  bronchi  and  intestines, 
it  tends  to  undergo  hypertrophy  in  strumous  subjects.  The  enlargement  of  the 
glands  in  scrofulous  subjects  can  almost  always  be  traced  to  some  irritation  at 
the  part  from  which  they  receive  their  lymph  supply.  In  the  mildest  form 
the  gland  simply  enlarges,  and  may  after  a time  subside  or  be  left  perma- 
nently larger  and  harder  than  natural.  In  most  cases,  however,  there  is 
distinct  chronic  inflammation,  and  the  gland  becomes  greatly  increased  in 
size.  This  is  found  to  be  due  to  an  increase  of  lymph-corpuscles  and  to 
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inflammatory  exudation.  The  central  parts  caseatc  and  afteiwaids  soften. 
Suppuration  takes  place,  first  within  the  gland  and  subsequently  external  to  it 
beyond  its  capsule ; and  the  abscess  thus  formed  slowly  reaches  the  surface, 
often  extensively  undermining  the  skin  before  discharging,  unless  this  be 
prevented  by  early  opening.  Microscopic  examination  of  a gland  when  under- 
going' caseation  shows  the  presence  of  numerous  giant-cells,  sunounded  by 
the  zones  of  epithelioid  and  lymphoid  corpuscles  such  as  have  already  been 
described  as  forming  the  anatomical  characteristic  of  tubercle. 

Strumous  glands  may  be  met  with  at  any  part  of  the  body,  but  they  are 
by  far  more  common  in  the  neck  than  elsewhere.  Treves  states  that  in  155 
cases  examined  by  him  in  the  Margate  Infirmary,  the  neck  alone  was  affected 
in  131,  the  neck  and  axilla  in  twelve,  groin  alone  in  6,  axilla  alone  in  4,  neck 
and  groin  in  1,  and  groin  and  axilla  in  1. 

All  the  affections  just  described,  which  are  by  common  consent  termed 

I scrofulous  or  strumous,  possess  therefore  in  common  the  characters  already 
pointed  out ; they  arise  from  causes  which  would  be  harmless  in  a healthy 
subject ; they  run  an  extremely  chronic  course  ; they  tend  to  assume  the  form 
of  purulent  catarrh  of  surfaces,  and  of  chronic  inflammation,  with  caseation  of 
the  inflammatory  products,  in  deeper  structures. 

Relation  of  Scrofula  to  Tubercle. — We  are  now  in  a position  to  consider 
the  relation  of  the  constitutional  condition  known  as  scrofula  to  the  patho- 
logical product  known  as  tubercle.  If  we  are  to  take  the  tubercle-nodule  or 
follicle  as  the  characteristic  of  tubercle,  it  will  be  seen  from  what  has  just 
been  stated  that  many  of  these  so-called  scrofulous  affections  also  must  be 
classed  as  tubercular.  In  the  caseating  mass  which  precedes  the  subcutaneous 
scrofulous  abscess  ; in  the  fungatiug  granulation-tissue  of  scrofulous  caries  or 
white  swelling ; in  the  cheesy  inflammatory  products  in  strumous  dactylitis  ; 
in  the  so-called  strumons  testicle,  and  in  scrofulous  lymphatic  glands,  non- 
vascular  nodules  indistinguishable  from  those  met  with  in  a grey  granulation 
are  constantly  or  almost  constantly  present.  Many  of  these  affections  after 
remaining  local  for  a long  time  are  followed  by  general  tuberculosis.  The 
reports  of  University  College  Hospital  show  that  in  67  fatal  cases  of  strumous 
diseases  of  different  kinds  occurring  in  the  surgical  wards,  tubercle  was  found 
in  the  lungs  or  disseminated  throughout  the  body  in  17,  or  almost  exactly  25 
per  cent.  These  67  cases  include,  0 of  necrosis  of  various  bones,  21  of  caries 
of  the  spine,  14  of  disease  of  the  hip,  !)  of  disease  of  the  knee,  3 of  the  elbow, 
2 of  the  wrist,  2 of  the  sacro-iliac  joint,  1 of  the  shoulder,  1 of  caries  of  the 
temporal  bone,  1 of  caries  of  the  os  calcis,  1 case  of  otitis  media,  1 of  scrofulous 
testicle  and  2 of  scrofulous  kidney.  Of  course  the  fatal  cases  form  but  a small 
proportion  of  the  whole  number  admitted.  The  results,  however,  form  a 
marked  contrast  to  those  of  the  post-mortem  examinations  of  cases  dying  from 
• other  surgical  diseases.  If  we  exclude  four  cases  of  pulmonary  phthisis,  in 
which  the  lung  disease  was  primary  and  surgical  affection  merely  an  accidental 
complication  shortly  before  death,  we  find  that  in  561  cases  active  tubercular 
disease  was  met  with  only  in  1 0.  If  we  exclude  the  cases  of  injury  and  acute 
disease,  we  find  that  in  158  deaths  from  various  chronic  surgical  affections, 
active  tubercular  disease  of  the  lungs  was  met  with  in  7,  or  4'4  per  cent. 

If  we  accept  the  views  of  Koch,  that  the  only  absolute  characteristic  of 
tubercle  is  the  presence  of  bacillus  tuberculosis,  we  have  further  evidence  that 
many  diseases  classed  as  scrofulous  arc  accompanied  by  the  development  of 
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true  tubercle.  The  bacillus  has  been  found  in  the  pulpy  granulation-tissue  of 
white  swelling',  in  scrofulous  glands,  and  in  the  scrofulous  testicle  and  kidney. 

It  is  impossible,  therefore,  to  deny  that  true  tubercle  makes  its  appearance  in 
the  inflammatory  products  during  the  course  of  many  scrofulous  inflammations, 
but  it  by  no  means  necessarily  follows  that  all  scrolulous  affections  aie  tubci- 
cular,  or  that  when  tubercle  is  met  with  it  is  the  primary  cause  of  the  mischief. 
The  purulent  catarrhal  affections  and  the  skin  eruptions  which  are  such 
frequent  manifestations  of  scrofula,  are  certainly  not  tubercular.  In  a con- 
siderable number  of  cases  of  caseating  inflammations  of  glands  and  bones  in  which 
a careful  search  has  been  made  for  the  bacillus  it  has  not  been  found,  dheie  is 
no  doubt  also  that  only  a small  minority  of  patients  who  suffer  from  scrofulous 
diseases  of  glands,  bones  or  joints,  die  of  pulmonary  phthisis,  and  the  comerse  j 
is  equally  true,  that  the  vast  majority  of  phthisical  patients  show  no  signs  of 
any  of  the  surgical  affections  ordinarily  classed  as  scrofulous.  It  is  equally 
certain,  however,  that  phthisical  parents  may  have  scrofulous  children,  and 
the  offspring  of  scrofulous  parents  frequently  die  of  consumption.  There  can 
be  no  doubt,  therefore,  that  the  relation  between  scrofula  and  tubercle  is  a 
very  intimate  one. 

The  following  hypothesis  has  therefore  been  suggested  as  capable  of  har- 
monizing the  apparently  conflicting  facts  above  stated:  that  scrofula  is  a con- 
stitutional vice  characterized  by  a peculiar  proneness  of  the  tissues  to  be  d 
affected  by  chronic  inflammation  from  slight  causes,  or  as  Virchow  expresses 
it,  by  a vulnerability  of  the  tissues  ; that  simple  scrofulous  inflammations  are 
not  in  themselves  infective,  but  that  they  tend  to  persist  indefinitely,  being  kept 
up  by  very  slight  sources  of  irritation,  as  tension  from  inflammatory  exudation, 
slight  decrees  of  friction  or  movement  and  the  like  ; consequently  the  inflam- 
matory products  accumulate,  and  from  the  feebleness  of  the  whole  process  are 
imperfectly  vascularized,  and  have  but  little  power  of  higher  development  or 
resorption  ; lastly,  that  these  inflammatory  products  form  a suitable  nidus  foi 
the  development  of  the  specific  virus  of  tubercle,  and  that  by  the  entrance  0 
this  virus  the  process  becomes  infective  ; it  may  then  remain  a local lnfectne 
process,  and  even  cease  without  becoming  general,  or  it  may  infect  the  who  c| 
.system,  giving  rise  to  acute  or  chronic  general  tuberculosis.  _ I 

' Signs  of  Scrofula,  or  the  Scrofulous  Diathesis.— The  only  ceita  ■ 
signs  of  scrofula  are  the  various  forms  of  inflammation  already  desen  oed,  bu  I 
the  individuals  in  whom  the  affections  arise  usually  present  certain  constitu- 
tional peculiarities  which  arc  said  to  be  indications  0 t ie  scro  ous 
thesis.  The  constitutional  condition  is  often  erroneously  confounded 
general  debility.  It  may,  and  often  does,  co-exist  with  this,  but  is  by  no  means 
synonymous  with  weakness  of  constitution.  Debility  often  exis  s wi  'ol* 
scrofulous  tendency  or  taint,  more  particularly  in  mdividua  s 0 nc  m.  • 
temperament ; many  delicate  people,  though  weak,  being  perfectly  healthy , 
■and  showing  no  disposition  to  strumous  affections;  on  the  con  rary , a 
scrofulous  constitution  is  often  conjoined  with  much  muscuar  power  an 

’neC'^tenci  of  the  scrofulous  diathesis  is  often  marked  by  the  presence  of 

“ S’ sUSuriemperament  assumes  two  distinct  forms  the  fair  and 
tbo  fbirk  and  each  of  these  presents  two  varieties,  the  fine  and  t ic coai 
The  most  common  is  that  which  occurs  in  persons  with  fair,  soft,  and  trans- 
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i parent  skin,  having"  clear  blue  eyes  with  large  pupils,  light  hair,  tapering 
I fingers,  and  fine  white  teeth  ; indeed,  whose  beauty  is  olten  great,  especially  in 
\ early  life,  being  dependent  rather  on  roundness  of  outline  than  on  grace  of 
form  ; and  whose  growth  is  rapid  and  precocious,  in  these  individuals  the 
affections  arc  strong,  and  the  procreative  power  considerable  ; the  mental 

{activity  is  also  great,  and  is  usually  characterized  by  much  delicacy  and  soft- 
ness of  feeling,  and  vivacity  of  intellect.  Indeed,  it  would  appear  in  such 
persons  as  these,  that  the  nutritive,  procreative,  and  mental  powers  are  rapidly 
and  energetically  developed  in  early  life,  but  become  proportionately  early 
exhausted.  In  another  variety  of  the  fair  scrofulous  temperament,  we  find  a 
i coarse  skin,  short  and  rounded  features,  light  grey  eyes,  crisp  and  curling  sandy 
hair,  a short  and  somewhat  ungainly  stature,  and  clubbed  fingers  ; but  not  un- 
commonly, as  in  the  former  variety,  great  and  early  mental  activity,  and 
• occasionally  much  muscular  strength. 

In  the  dark  form  of  the  scrofulous  temperament,  we  usually  find  a somewhat 
heavy,  sullen,  and  forbidding  appearance  : a dark,  coarse,  sallow,  or  greasy- 
lookiug  skin  ; short,  thick,  and  harsh  curly  hair  ; a small  stature,  but  often  a 
powerful  and  strong-limbed  frame,  with  a certain  degree  of  torpor  or  languor 
of  the  mental  faculties,  though  the  powers  of  the  intellect  are  sometimes  re- 
markably developed.  The  other  dark  strumous  temperament  is  characterized 
by  clear  dark  eyes,  fine  hair,  a sallow  skin,  and  by  mental  and  physical 
I organization  that  closely  resembles  the  first  described  variety  of  the  fair 
strumous  diathesis. 

In  all  these  varieties  of  temperament,  the  digestive  organs  will  be  found  to 
be  weak  and  irritable.  This  condition,  which  I believe  to  be  invariably  asso- 
■ ciated  with  struma,  and  the  importance  of  which  has  been  pointed  out  by  Sir 
James  Clark,  must  be  regarded  as  one  of  the  most  essential  conditions  con- 
nected with  scrofula,  and  as  tending  greatly  to  that  impairment  of  nutrition 
which  is  so  frequent  in  this  state.  This  gastric  irritability  is  especially 
characterized  by  the  tongue,  even  in  young  children,  being  habitually  coated 
towards  the  root  with  a thick  white  fur,  through  which  elongated  papillae  pro- 
i ject,  constituting  the  “pipped”  or  “ strawberry  ” tongue  ; the  edges  and  tip, 
as  well  as  the  lips,  being  usually  of  a bright  red  colour.  This  state  of  the 
tongue  is  aggravated  by  stimulants,  high  living,  and  the  habitual  use  of  pur- 
gatives. In  the  fair  varieties  the  bowels  are  usually  somewhat  loose,  but  in 
the  dark  forms  of  struma  there  is  a torpid  condition  of  the  intestinal  canal. 
In  all  cases  the  action  of  the  heart  is  feeble,  and  there  is  a tendency  to  coldness, 
and  often  to  clamminess  of  the  extremities. 

Although  these  peculiarities  of  temperament  are  commonly  observed  in 
strumous  subjects,  yet  cases  of  scrofulous  disease  are  very  frequently  met  with 
in  patients  who  present  none  of  them. 

After  the  definite  manifestations  of  scrofula  have  made  their  appearance  the 
general  health  usually  suffers  considerably.  The  individual  usually  emaciates, 
becomes  sallow,  cachectic  and  debilitated.  The  prolonged  suppurations  accom- 
panying  many  scrofulous  affections  are  frequently  accompanied  by  hectic  or 
by  amyloid  degeneration  of  the  liver  and  other  viscera. 


In  sci  of  ulous  patients  it  is  comparatively  uncommon  to  meet  with  more  than 
one  of  the  graver  manifestations  of  the  diathesis  in  the  same  case.  Treves 
states  that  of  50!)  cases  of  scrofula  obtained  from  the  records  of  the  Margate 
nfiimary,  in  only  5G  did  the  patient  exhibit  more  than  one  gross  mani- 
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testation  of  the  disease  ; those  cases  being  excluded  in  which  glandular 
affection  was  evidently  secondary  to  the  primary  local  disease. 

Signs  of  General  Tuberculosis. — The  consideration  of  this  subject,  i 
belongs  to  Medicine  rather  than  Surgery.  When  general  tuberculosis  occurs  , 
as  a secondary  consequence  of  a local  scrofulous  disease  it  most  commonly 
appears  in  the  form  of  ordinary  pulmonary  phthisis,  and  runs  the  usual  chronic 
course.  Progressive  emaciation,  evening  elevation  of  temperature  and  night 
sweats,  which  cannot  be  accounted  for  by  prolonged  suppuration  from  the 
local  seat  of  disease,  always  lead  to  a grave  apprehension  that  general  tubercu- 


losis is  taking  place. 

In  cases  of  acute  general  tuberculosis  following  a local  scrofulous  disease, 
such  as  are  occasionally  met  with  in  joint-disease  and  more  often  in  scrofulous 
or  tubercular  testicle,  there  is  marked  febrile  disturbance,  the  thermometer 
reaching  often  103°  F.  or  104°  F.,  without,  at  first,  definite  affection  of 
any  organ.  The  symptoms  may  then  closely  resemble  typhoid  fever,  or  if 
there  is  an  open  wound,  may  be  mistaken  for  septicaemia.  Before  long, 
usually  not  later  than  the  second  week,  symptoms  either  of  acute  pulmonary 
phthisis,  tubercular  meningitis,  or  some  other  definite  tubercular  affection, 
make  their  appearance. 

Causes.— The  causes  of  scrofula  and  tubercle,  unless  these  be  of  a hereditary 
character,  though  very  various  in  their  nature,  are  usually  such  conditions  as 
influence  injuriously  the  nutrition  of  the  body. 

The  Hereditary  Nature  of  both  scrofula  and  tubercle  is  well  known  to  the 
public  and  to  the  profession  ; for,  although  the  disease  is  not  commonly  y 
connate,  yet  the  tendency  to  it  is,  and  the  characteristic  nature  of  the  affection 
often  manifests  itself  at  an  early  period.  That  a parent  may  transmit  a tendency 
to  malnutrition,  just  as  he  may  a peculiar  feature  or  mental  condition,  is  un- 
doubted. There  are  certain  conditions  which,  though  not  scrofulous,  are 
supposed  to  have  a tendency  to  develop  this  disease  in  the  offspring  to  which 
they  are  transmitted  ; thus,  very  dyspeptic  parents  commonly  have  strumous 
children  ; so,  also,  the  offspring  of  very  old  or  very  young  people  often  exhibit 
a proneness  to  scrofulous  or  tuberculous  affections.  The  influence  of  inter- 
marriage is  still  a matter  of  doubt,  but  I believe  that  it  is  but  small ; and  it 
is  commonly  stated  that  the  inhabitants  of  small  communities  who  intermarry 
closely,  such  as  those  of  the  Isles  of  Portland  and  of  Man,  are  not  more  liable, 
to  scrofula  than  other  individuals. 

The  most  powerful  occasioning  cause  of  scrofula,  and  that  which  inmost- 
civilized  countries  is  likewise  the  most  frequent,  is  malnutrition  and  nwl-assrmt  i 
tation  arising  from  an  habitual  disregard  of  hygienic  laws;  either  10111 , 
insufficiency  of  nourishment,  or  the  administration  of  improper  food.  nitiC' 
poorer  classes  ; or  from  overfeeding,  and  overstimulation  of  the  digestive 
oro-ans,  amongst  the  children  of  the  wealthier  orders  of  society,  inducing 
chronic  irritation  of  the  mucous  membrane  of  the  stomach  and  interference 
•with  the  digestive  powers,  and  consequently  with  nutrition.  1 he  influence  o i 
food  that  is  innutritious  in  quality  or  insufficient  in  quantity,  has  been  sioini 
bv  Phillips,  in  Ins  excellent  Treatise  on  Scrofula,  to  he  the  most  immediate 
cause  of  this  disease;  and,  when  conjoined  with  tbc  injurious  effects  o a 
confined  and  impure  atmosphere,  it  may  be i considered  as  snffi^t 
the  disease  in  those  cases  in  which  no  predisposition  to  it  exists,  an  < 
to  develop  hereditary  tendency  to  it  in  the  system.  It  is  to  the  eon, ..mod 
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jI  influence  of  agencies  such  as  these  that  we  must  attribute  the  prevalence  ot 
. scrofula  amongst  the  lower  orders  both  of  town  and  of  rural  populations. 

Both  scrofulous  and  tuberculous  manifestations  are  often  called  into  im- 
ii  mediate  action  by  the  debility  induced  by  previous  diseases,  such  as  measles, 
'I  i ■ scarlatina,  hooping-cough,  &c. 

The  inoculability  of  tubercle  has  been  fully  established  by  the  experiments 
of  Villemin,  Wilson  Fox  and  Burdon-Sanderson,  and  the  recent  observations 
of  Robert  Ivocli  have  suggested  that  the  bacillus  discovered  by  him  is  the 
actual  virus.  What  part  infection  plays,  however,  in  the  causation  of  tubercle 
is  still  undetermined.  That  infection  of  the  system  may  take  place  from  a 
m local  focus  of  tubercular  inflammation  is  beyond  a doubt ; and  there  is  strong 
ji.  evidence  in  support  of  the  belief  in  the  transmission  of  the  disease  from 
! individual  to  individual  by  close  cohabitation,  social  or  sexual.  Yet,  however 
j§v  great  the  part  played  by  infection  may  be,  it  is  beyond  a doubt  that  the  virus 
ij  • requires  a proper  soil  for  its  development,  and  that  the  body  of  a healthy 
individual  does  not  furnish  that  soil.  In  the  prevention  of  the  disease  it  is 
m therefore  to  the  constitutional  predisposing  causes  that  our  attention  must  be 
jii  chiefly  directed.  The  possibility  of  general  infection  from  a local  focus  of 
It  disease  suggests  also  the  importance  of  the  removal  by  operation  of  all  old 
*i  tuberculous  masses  in  glands  or  bones,  lest  they  become  centres  of  tuberculous 
& dissemination. 

Excluding  diseases  of  the  lungs,  scrofula  usually  develops  at  an  early 
aye,  though  seldom  before  the  child  has  reached  its  second  year.  It  is  most 
: commonly  about  the  period  of  the  second  dentition  that  the  affection  declares 
■a  itself,  and  it  is  rare  to  meet  with  it  for  the  first  time  after  the  ages  of  twenty- 
five  or  thirty-five.  According  to  Phillips,  when  it  is  fatal,  it  usually  proves 
•so  before  the  fifteenth  year  ; 60  to  70  per  cent,  of  the  deaths  occurring 
before  this  age.  Sex  does  not  appear  materially  to  influence  the  disease  ; 
though,  according  to  the  same  authority,  the  deaths  of  males  from  scrofula 
'■  exceed  those  of  females,  in  this  country,  by  24  per  cent. 

Senile  Scrofula. — Middle-aged  and  elderly  people  are  occasionally  attacked 
by  an  acute  form  of  scrofulous  disease.  The  individuals  so  affected  have 
usually  been  tuberculous  in  their  youth,  or  come  of  strumous  families.  But 
the  disease  has  apparently  been  cured,  and  they  may  have  enjoyed  good  health 
P and  led  active  lives  for  a long  series  of  years.  Under  the  influence  of  depress- 

■ ing  physical  oi  mental  causes,  or  as  the  result  of  debility  and  ill  health  conse- 

■ quent  on  some  serious  illness,  typical  symptoms  of  scrofulous  disease  will 
■j  manifest  themselves  in  the  soit  parts,  the  joints,  and  the  bones.  The  disease 

may  run  an  acute  course,  and  the  patient  will  die  of  tuberculosis  of  some  of  the 
jr  organs. 

Treatment.  1 his  should  consist  rather  in  endeavouring  to  prevent  the 
r-  occurrence  or  full  manifestation  of  scrofula,  than  in  removing  it  when  it  is 
actually  existing.  Indeed,  the  Preventive  Treatment  is  perhaps  of  most 
|i  consequence,  and  by  proper  attention  to  it,  I have  no  hesitation  in  saying,  the 
I development  of  the  affection,  even  when  hereditary,  may  be  stopped  ; and  the 
Icnld  of  sti unions  parents,  presenting  perhaps  the  features  indicative  of  the 
I uthesis,  may  pass  through  life  without  the  disease  having  an  opportunity  of 
I ec  cii  ing  itself.  In  order  to  accomplish  this,  however,  the  preventive  plan  of 

I’  treat™eni;  he  commenced  early,  and  continued  uninterruptedly  for  a 
! considerable  time,  even  for  years. 
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The  preventive  treatment  of  scrofula  and  tubercle  may  be  said  in  general 
terms  to  consist  in  close  and  continuous  attention  to  hygienic  rules.  The  diet  . j 
must  be  specially  attended  to  ; nourishing  food,  but  of  the  lightest  quality, 
being  given.  A great  error  is  often  committed  in  overloading  the  stomach 
with  more  or  with  heavier*  tood  than  it  can  digest,  under  the  impiession  that 
strong  food  is  necessary  to  give  the  patient  strength.  In  consequence  of  this 
error,  the  irritability  of  the  mucous  membrane  is  kept  up,  nutrition  is  imper- 
fectly and  badly  performed,  the  surplus  food  is  thrown  off  in  the  shape  of 
lithates  or  other  products  of  mal-assimilation,  and  health  and  strength,  which 
are  the  results  of  perfect  nutrition,  become  impaired  rather  than  improved. 
The  use  of  stimulants,  whether  wine  or  beer,  should  be  very  sparing,  and  the 
milder  and  weaker  should  be  preferred  to  the  heavier  and  stronger  kinds  of 
malt  liquor  ; the  bowels  must  be  kept  regular  with  the  simplest  aperients  ; the 
clothing  should  be  warm,  and  must  cover  the  whole  of  the  surface  ; and  the 
patient  should,  if  possible,  be  kept  in  well-ventilated  rooms.  He  should  lie 
allowed  sufficient  exercise  in  the  open  air,  not  carried  to  the  point  of  fatigue,  .. 
and  should,  if  his  circumstances  will  permit,  have  change  of  air  from  time  to 
time,  alternating  a sea  with  an  inland  climate.  Bathing  also,  whether  in  sea  j 
or  river,  with  the  habitual  use  of  the  tepid  or  cold  sponge-bath,  and  friction  of 
the  surface  with  horse-hair  gloves  or  a rough  towel,  so  as  to  keep  the  skin  in  tj 
healthy  action,  should  be  regularly  practised.  In  carrying  out  this  general 
plan  of  treatment,  it  must  be  borne  in  mind  that  the  health  and  stiength  of  a i 
delicate  and  weakly  child  can  be  improved  only  up  to  the  highest  standard 
admissible  by  its  individual  constitution.  A weakly,  scrofulous  child  may  be  I 
improved  in  health  and  may  be  strengthened  in  body  ; but  it  can  never,  by 
any  hygienic,  dietetic,  or  medicinal. process,  have  the  original  defect  in  its  ? 
organization  so  completely  eradicated  as  to  be  rendered  as  robust  and  vigoioiis, 
as°a  child  of  good  congenital  stamina  who  had  been  equally  well  cared  for. 

The  Curative  Treatment  should  be  specially  directed,  like  the  preventive, 
to  the  general  improvement  of  the  nutrition,  and  through  it  to  the  augments-  • 
tion  of  "the  constitutional  vigour  of  the  patient  ; all  those  hygienic  means  that  : 
have  -just  been  alluded  to  being  continuously  cairied  out. . . . 

The  more  strictly  medical  treatment  of  scrofula  consists  in  the  administration  * 
of  tonics  and  alteratives  with  the  view  of  improving  the  patient’s  constitutional 

powers.  Before  they  are  administered,  however,  it  is  always  necessary  to  see 
that  the  digestive  organs  arc  in  a healthy  condition.  Scrofula  is  a consequence  i 
of  malnutrition  ; and  unless  we  see  that  digestion,  the  first  stage  of  the  nutri- 
tive  process,  is  properly  accomplished,  all  other  means  will  be  useless  Y\  hen  i 
the  tongue  is  covered  with  a white,  thick,  creamy  fur,  and  has  elongated  papilla 
and  red  edges,  the  mucous  membrane  being  in  a state  partly  ot  irrita  ii  1 y ail . i 
nartly  of  debility,  neither  purgatives  nor  tonics  can  lie  largely  administers  : 
the  former  irritating,  the  latter  overstimulating  the  morbidly  sensitive  niucou 
membrane.  In  these  circumstances  the  patient  should  be  con  fins  o . 
mildest  possible  diet,  which  must  principally  consist  of  milk,  boiled  hs , > . 

meats,  and  light  pudding,  no  stimulant  of  any  kind  being  allcroj.  - 
small  quantity  of  claret  or  bitter  beer  ; and,  unless  the  patient  < ^ 
accustomed  to  the  use  of  stimulants,  these  even  had  better  be  dispense  • * 

Smlil  doses  of  mcrc„.'v  with  chalk,  of  so, la and 
administered  at  bed-time,  with  some  of  the  compound  decoction 

and  a few  grains  of  the  carbonate  of  soda  01  ot  potas 


the  following  morning 


TREATMENT  OF  SCROFULA. 


1063 


uni)'  be  given  twice  or  thrice  a clay  in  some  light  bitter  infusion,  as  of  cascarilla 
or  calumba.  In  many  cases  of  strumous  disease,  more  especially  those  affecting 
the  joints  and  bones,  the  liver  will  be  found  to  be  enlarged  and  sluggish  in  its 
action,  the  patient  every  now  and  then  becoming  bilious,  sallow,  and  jaundiced  ; 
in  these  circumstances,  small  doses  of  bine  pill,  carried  oil'  with  the  compound 
decoction  of  aloes  or  a rhubarb  draught,  will  be  found  necessary  from  time  to 
time.  When  all  gastric  irritation  has  been  removed  in  this  way,  or  if  it  have 
not  existed  in  the  usual  marked  degree  from  the  first,  the  patient  being  pale 
and  flabby,  with  a weakened  condition  of  the  pulse,  of  the  skin,  and  of  the 
mucous  surface,  then  tonics  may  be  administered,  and  the  more  specific  treat- 
ment adopted. 

The  great  remedies  which  are  employed  with  the  view  of  removing  scrofula 
and  curing  the  secondary  affections  which  it  induces,  are  iron,  iodine,  the  pre- 
parations of  potash,  and  cod-liver  oil.  These  are  all  extremely  useful,  either 
singly  or  conjoined,  as  they  serve  to  carry  out  distinct  indications  in  the 
management  of  this  affection. 

Iron  is  most  useful  in  improving  the  nutrition  of  pale,  flabby,  anaemic  sub- 
j jects,  increasing  markedly  the  quantity  and  quality  of  blood  in  the  system. 
The  best  preparations  for  children  are,  I think,  the  vinum  ferri  and  the  syrup 
of  the  iodide  of  iron.  In  older  persons  the  tincture  of  the  perchloride,  and 

■ some  of  the  forms  of  the  citrate  or  the  phosphate  of  iron,  appear  to  be  most 
serviceable  ; in  other  cases,  again,  the  natural  chalybeate  waters  will  be  found 

0 to  agree  best. 

Iodine  is  especially  valuable  in  promoting  the  absorption  of  effused  plastic 
i!  matters,  and  in  lessening  the  morbid  hypertrophies  which  so  commonly  take 
) place  in  scrofula.  The  preparation  usually  employed  is  the  iodide  of  potassium. 
In  order  that  this  may  produce  its  full  effects,  it  should  he  given  as  freely  as 
the  patient  will  bear  it,  continued  for  a considerable  length  of  time,  and  espe- 
cially administered  in  combinations  with  other  preparations  of  potash.  With 
the  view  of  preventing  it  from  irritating  the  stomach,  it  should  be  given  in  a 

1 considerable  quantity  of  some  bland  fluid.  Its  combination  with  the  other 
w salts  often  renders  it  more  efficacious.  For  this  purpose  I have  found  the 
' following  form  extremely  useful  for  adults,  the  dose  being  proportionately 
1 diminished  in  the  case  of  children  : — R Potassii  iodidi,  Potassai  chloratis,  aa,  5j ; 

Potassse  bicarbonatis,  5iij.  Divide  into  twelve  powders,  of  which  one  is  to  he 
taken  night  and  morning  in  half  a pint  of  warm  milk.  In  other  cases,  the 

■ liquor  potassai,  Brandish’s  alkaline  solution,  or  lime-water  given  freely  in  milk, 

R :ire  serviceable  ; but  I prefer  the  above  prescription. 

Cod-liver  oil,  which  may  be  looked  upon  rather  as  an  article  of  diet  than  as 
a medicine,  is  of  essential  utility  in  improving  the  nutrition  of  the  body  in 
Ji  cachectic  and  emaciated  states  of  the  system,  more  particularly  in  growing 
r chHdren,  or  in  individuals  who  are  suffering  from  the  wasting  effects  of 
t.  strumous  suppuration  ; it  not  only  fattens  but  strengthens  the  system,  increas- 
|«  ing  decidedly  the  muscular  power  and  the  quantity  of  red  corpuscles  in  the 
^ lnaT  °^cn  very  advantageously  be  administered  in  combination  with 
the  iodides  of  potassium  or  iron,  and  given  after  meals. 

j Of  the  other  tonic  remedies  which  may  be  employed  in  this  affection,  such 
• as  t ie  prepaiations  of  baric  and  of  sarsaparilla , I need  say  nothing  beyond  that 
! icy  may  often,  be  usefully  administered  in  fulfilling  ordinary  therapeutic 
indications.  Ringer  recommends  the  sulphide  of  calcium  as  extremely  valuable 
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in  scrofulous  and  tuberculous  glands,  and  in  chronic  strumous  sores  and 
abscesses.  He  uses  it  in  a solution  which  has  much  the  strength  of  Harrogate  , 
Waters.  Thus,  he  directs  a grain  of  the  sulphide  of  calcium  to  be  dissolved 
in  a half  pint  of  water,  and  of  this  a teaspoonful  is  taken  every  hour. 

As  this  mode  of  administration  is  seldom  practicable,  the  drug  may  lie 
given  in  small  doses  from  three  to  six  times  a day.  1 lie  best  foim  is  in 
pilules  containing  from  one  quarter  to  half  a grain.  If  these  cannot  be 
obtained,  the  finely  powdered  sulphide  may  be  kept  in  a closely  stoppered  bottle, 
and  enough  just  to  cover  the  point  of  a pen-knife  taken  in  a wine  glass  of 
water.  It  cannot  be  made  up  in  any  mixture,  as  it  rapidly  decomposes,  in 
contact  with  water  giving  oil'  sulphuretted  hydrogen.  Under  its  influence, 
the  glands,  it  is  said,  either  return  to  the  normal  state  or  hasten  on  to  suppu- 
ration, and  chronic  abscesses  either  dry  up  or  are  speedily  brought  forward  and  1 
their  contents  discharged,  a healthy  healing  sore  being  left. 

The  Local  Treatment  of  scrofula  consists  in  a great  measure  m the  ordi- 
nary local  management  of  chronic  inflammation,  modified  according  to  the  seat 
and  peculiar  nature  of  the  affection.  Much  of  the  local  treatment,  however, 
especially  in  the  more  advanced  stages,  consists  in  removing  the  effects  of  the  i 
disease  in  the  shape  of  caseous  deposits,  false  hypertrophies,  and  general 

enlargement  and  thickening  of  parts.  _ , 

The  treatment  of  scrofulous  abscesses  must  be  carried  out  according  to  the 
rides  laid  down  in  the  Chapter  on  Abscesses.  Whenever  caseous  matter  is  • 
present  in  the  wall  of  the  abscess,  it  should  be  scraped  away  by  means  of  a 
sharp  spoon  (Fig.  95).  By  this  means  the  patient  is  frequently  saved  the 
long  suppuration  which  would  otherwise  attend  its  gradual  expulsion,  in 
these  operations  antiseptic  treatment  in  some  form  is  of  the  gi  eatest  va  ue.  • 
In  many  cases  the  healing  is  apparently  hastened  by  the  introduction  0 a 
small  quantity  of  iodoform  into  the  cavity.  Iodoform-wool  also  will  be  ioun 
one  of  the  most  convenient  dressings.  In  some  cases  the  injection  0 tincture 
of  iodine  into  the  sac  of  the  abscess  will  be  found  very  useful,  lhe  !ocal 
treatment  of  scrofulous  diseases  of  bones  and  joints  will  be  fully  discussed  with 

the  diseases  of  those  parts.  . , J 

Chronic  thickenings  left  after  scrofulous  inflammations  may  be  removed  dv 
means  of  lotions  containing  the  iodide  of  potassium,  or  the  carbonate  of  potash 
applied  by  means  of  lint  covered  with  oiled  silk  ; a drachm  of  each  of  the  salts,  M 
with  an  ounce  of  spirits  of  wine  to  eleven  ounces  of  water,  makes  an  exce  cu 
application,  which  appears  often  to  be  very  efficacious.  11  u^alU  c ’ 
frictions  with  the  iodide  of  lead  ointment,  or  pressure  by  means  of  strapping  - 
and  bandages,  will  be  found  the  most  serviceable  means  that  the  burgeon  can 

:i<1  Operations  in  Scrofulous  and  Tuberculous  Cases.— In  cases  of  scrofii-  • 

Ions  diseases  of  the  soft  parts,  the  bones,  or  the  joints,  the  qucs  ion  of 
propriety  of  operating,  whether  this  be  for  the  excision  of  a gland  the  rcsectio 
It  ajoint  or  bone,  or  the  amputation  of  n limb  has  often  ten  teu^d.,  h 
these  eases,  operations  should  not  he  undertaken  too  as  t t ’ ■ . jp 

disease  or  in  very  young  subjects.  The  affection  being  constitutional,  it  w 
often  be  tod,  aHhe  general  health  of  the  patient  is 

treatment,  that  local  mischief,  which  at  first  appealed  veiy  t ^ ^ 

gradually  assumes  a more  circumscribed  and  health}  fom 1, , an  , £ ^ 

great  extent  undergoes  spontaneous  cure.  Tins  we  especially  find  to 
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case  in  young  children,  in  whom  very  extensive  disease  of  the  hones  and  join  s 
Lv  often  be  recovered  from,  without  the  necessity  of  any  serious  suigical 
interference.  Should  any  operation  be  undertaken,  it  is  desirable  not  to  have 
recourse  to  it  whilst  the  disease  is  actively  spreading.  In  these  circumstances, 
it  is  not  only  probable  that  suppurative  inflammation  of  an  unhealthy  kind  may 
he  set  up  in  the  wound  itself,  but  that  disease  of  the  soft  parts  or  bones  may 
recur  in  the  cicatrix  of  the  original  wound,  or  that  the  corresponding  parts  on 
the  opposite  side  of  the  body  may  become  similarly  affected  111  very  chronic 
cases  of  scrofulous  disease  of  bones  and  joints.  After  excision  of  the  elbow, 
the  knee,  or  the  bones  of  the  foot  and  wrist,  the  disease  will  sometimes  return 
in  the  contiguous  soft  parts  to  such  an  extent  as  to  render  a second  operation 
necessary  ; the  tissues  in  the  neighbourhood  of  the  cicatrix  becoming  swollen, 
spongy,  and  infiltrated  with  a quantity  of  gelatinous  semi-transparent  exuda- 
tion, running  into  unhealthy  suppuration,  with  fistulous  tracts  leading  through 
it  that  cannot  be  brought  to  heal.  In  some  cases  even  of  simple  strumous 
disease  of  the  integuments  of  the  arm,  leg,  or  foot,  attended  with  chronic  and 
intractable  ulceration,  amputation  of  the  limb  is  the  only  course  left  to  the 
Surgeon.  When  strumous  suppuration  leads  to  hectic,  the  patient  will  speedily 
sink  unless  the  diseased  structures  be  removed. 
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VENEREAL  DISEASES. 

The  term  Venereal  Disease  is  used  to  denote  those  affections  which  arise 
primarily  from  sexual  intercourse.  It  was,  until  lately,  held  to  include  but 
two  distinct  specific  diseases — Syphilis  and  Gonorrhoea.  The  special  re- 
searches of  Surgeons  in  this  country  and  on  the  continent  have,  however,  in 
late  years,  established  the  fact,  that  in  the  term  Syphilis  there  have  been 
included  two  distinct  affections,  both  communicable  by  contagion  during  inter- 
course, but  differing  in  their  characters,  and  especially  in  this, — that  the  one 
is  a purely  local  affection,  while  the  other  not  only  produces  local  effects,  but, 
by  the  introduction  of  a specific  poison  into  the  system,  infects  the  general 
constitution  of  the  person  to  whom  it  is  communicated.  To  the  purely  local 
disease  the  term  Local  Contagious  Ulcer  or  Chancre  may  be  applied ; the  word 
Syphilis  being  restricted  to  the  constitutional  affection.  By  some  writers 
the  term  Chancre  is  limited  to  the  non-infecting  sore,  but  much  more 
commonly  it  is  applied  also  to  that  form  of  the  primary  manifestation  of 
syphilis  in  which  there  is  an  ulceration  at  the  seat  of  inoculation.  "When 
used  in  this  way  the  different  forms  of  sore  are  distinguished  as  infecting  or 
non-infecting,  syphilitic  or  simple,  hard  or  soft  chancres. 

Hunter  and  his  followers  supposed  that  all  the  specific  diseases  arising 
from  sexual  intercourse  originated  from  one  and  the  same  poison.  But  this 
doctrine  has  been  proved  to  be  erroneous  ; for  not  only  are  the  local  appear- 
ances and  constitutional  effects  of  these  diseases  widely  different,  but  Ricord 
has  shown,  in  the  most  conclusive  manner,  that  gonorrhoeal  matter,  when  in- 
oculated on  the  skin  or  mucous  membrane,  never  produces  a chancre  ; and  that, 
on  the  other  hand,  chancrous  pus  can  never  be  made  to  produce  gonorrhoea. 
Each  of  the  diseases — Local  Contagious  Chancre,  Syphilis,  and  Gonorrhoea — 
propagates  itself,  and  no  other.  Two  of  these  diseases  may,  however,  co-exist, 
in  the  same  person.  Thus,  we  shall  have  occasion  to  notice  the  coincidence, in 
some  cases,  of  the  local  chancre  with  the  phenomena  of  constitutional  syphilis. 
Again,  Ricord  has  pointed  out,  that  a woman  may  at  the  same  time  be  affected 
by  gonorrhoea  and  by  chancres  on  the  uterus ; and  this  probably  explains  those 
cases  in  which,  after  connection  with  the  same  woman,  different  men  have 
contracted  different  forms  of  disease,  or  even  both  affections.  In  this  Chapter, 
we  shall  describe — 1,  the  Local  Contagious  Ulcer  or  Chancre  ; and  2,  Syphilis; 
reserving  the  consideration  of  Gonorrhoea  till  we  speak  of  Diseases  of  the 
Urinary  Organs.* 


1.  LOCAL  CONTAGIOUS  ULCER  OR  CHANCRE. 

The  Local  Contagious  Ulcer,  Simple  Non-infecting  Sore  or  Soft 
Chancre,  is  a sore  of  special  form  and  appearance,  characteristic  of  the  nature 

The  student  who  wishes  for  further  information  on  Venereal  Diseases  may  refer  to  the  2m] [ 
of  “Syphilis  and  Local  Contagious  Disorders,”  by  Berkeley  Hill  and  Arthur  Cooper,  m which  will  he  found 
a complete  summary  of  all  that  is  known  up  to  the  present  time. 
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of  the  disease.  Ib  may  occur  on  the  cutaneous,  and  the  mucous,  or  muco- 
cutaneous surfaces,  most  commonly  on  the  latter,  on  accoun  pai  } 
oreater  exposure  to  contagion,  but  chiefly  from  their  being-  less  perfectly  pro- 
tected by  epidermis.  Chancres  present  much  variety  as  to  their  appear  anc 
and  to  the  course  which  they  pursue  : so  great  indeed  are  tic  vaiieies,  1 
they  have  been  looked  upon  by  some  Surgeons  as  affording  evidence  of  distinct 
diseases  proceeding  from  different  poisons.  This  doctrine,  however,  is  entneiy 
erroneous  ; the  varieties  in  their  appearance  depend  011  seat,  constitution,  and 
other  accidental  circumstances.  A chancre,  then,  is  a specific  venereal  soic  01 
ulcer,  originating  invariably  from  contagion,  and  capable  of  propagation  to 
other  parts  of  the  same  or  different  individuals  by  inoculation.  Like  all  other 
ulcers,  a chancre  presents  two  distinct  periods  : the  first,  in  which  it  is  either 
spreading  or  stationary,  in  which  alone  it  is  specific,  and  which  may  be  ot 
almost  infinite  duration ; and  the  second,  in  which  it  has  commenccc  to 
granulate,  and  a process  of  repair  is  set  up  in  it. 

Specific  Nature. — Ricord  and  numerous  other  observers  have  shown, 
clearly  by  experiment,  that  pus  from  a chancre,  during  its  first  period,  it  in- 
oculated into  any  part  of  the  surface  of  the  body,  will  produce  a specific  soie 
of  the  same  character.  After  the  inoculation  has  been  repeated  a certain 
number  of  times  the  individual  seems  to  become  insusceptible  to  the  poison, 
and  no  chancre  follows  the  introduction  of  the  pus.  Boeck  states  that  this 
occurs  usually  after  three  or  four  months  of  repeated  inoculation,  but  the 
time  varies  with  different  individuals  ; some  uever  acquire  an  immunit) , 
and  in  all  it  is  only  temporary.  No  pus  that  is  not  chancrous  can  occasion 
the  specific  venereal  ulcer. 

A simple  chancre  is  a local  infective  inflammation,  produced  by  the  action 
of  a virus  which  increases  in  quantity  in  the  affected  area.  The  increase,  of 
the  poison  is  supposed  to  take  place  by  a rocess  analogous  to  fermentation 
occurring  in  the  inflammatory  exudations.  Thus  we  sec  that  the  result  of  the  in- 
oculation of  an  infinitesimal  dose  of  the  poison  may  be  the  formation  of  a sore 
from  which  many  drachms  of  infective  pus  may  be  discharged  before  the  process 
ceases.  The  intensity  of  the  local  action  of  the  poison  is  such  as  to  cause  a pro- 
gressive destruction  of  the  tissues  by  ulceration.  As  a rule  ib  shows  but  little 
tendency  to  diffuse  itself  amongst  the  tissues,  the  area  of  inflammation  beneath 
and  around  the  ulcerating  surface  being  usually  very  limited.  Occasionally, 
however,  from  causes  which  arc  not  fully  understood,  the  intensity  of  the  virus 
is  greater  ; it  then  extends  more  deeply,  causing  more  rapid  destruction,  the 
dead  tissues  not  being  removed  by  ulceration,  but  remaining  as  an  adherent  pulpy 
slough.  This  form  is  described  as  the  phagedmnic  or  sloughing  chancre. 
The  virus  of  a simple  chancre  may  be  taken  up  by  the  lymphatics  and  carried 
to  the  nearest  lymphatic  glands,  where  it  may  set  up  an  inflammation  of  the 
same  character  as  that  at  the  primary  seat  of  disease.  Beyond  this  it  never 
goes,  and  although  we  must  suppose  that  it  is  possible  that  it  may  enter  the 
blood-stream,  it  certainly  produces  no  general  infection  under  any  circum- 
stances. Of  the  exact  nature  of  the  virus  we  know  but  little.  Chancrous  pus 
is  said  to  lose  its  activity  after  drying,  or  after  being  kept  for  some  time  in 
capillary  tubes.  Its  infecti vity  is  readily  destroyed  by  alcohol,  corrosive  sub- 
limate, and  many  other  chemical  substances.  No  specific  organism  has  as  yet 
been  shown  to  be  constantly  present  in  the  discharges  from  a chancre. 

Origin  and  Progress. — A chancre  is  necessarily  contracted  in  most 
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cases  during  impure  sexual  intercourse  with  a person  already  contami 
nated  by  the  disease.  It  usually  commences  with  a small  excoriation,  which 
appears  to  have  been  directly  inoculated  with  the  specific  poison.  Iu 
other  cases,  though  more  rarely,  it  may  be  seen  at  first  in  the  shape  of  a 
small  pointed  pustule,  which  speedily  breaks,  leaving  an  ulcer  of  a specific 
character  in  its  site.  Very  generally,  however,  this  pustule  escapes  observation, 
and  the  disease  is  presented  in  the  first  instance  as  an  ulcer.  The  chancrous 
ulcer,  whatever  form  it  assumes,  seldom  makes  its  appearance  until  a few  days 
(three  to  five),  after  connection.  In  some  cases,  however,  I have  observed  it, 
evidently  from  the  infection  of  a fissure  or  crack,  on  the  day  following  impure 
intercourse  ; and  occasionally,  in  rare  instances,  its  appearance  may  be  delayed 
a few  days  longer  than  that  time  which  has  been  mentioned. 

Berkeley  Hill  states  that  99  per  cent,  of  simple  chancres  are  situated  on  the 
genital  organs.  They  arc  occasionally  met  with,  however,  in  irregular  situa- 
tions, as  upon  the  fingers  of  Surgeons  or  Accoucheurs,  from  touching  venereal 
sores,  or  attending  diseased  women  during  labour  ; but  this  is  far  less  common 
with  simple  sores  than  with  true  syphilis.  Simple  chancres  are  also  rare  in  the 
face  compared  to  true  syphilitic  sores.  The  reason  of  this  is  that  in  the  simple 
chancre  the  discharge  from  the  sore  is  the  only  source  of  infection,  while  in 
syphilis,  the  secretions  from  the  mouth,  the  discharges  from  secondary  syphilitic 
sores,  or  even  the  blood,  possess  infective  properties.  In  some  cases,  the  dis- 
order is  contracted  from  the  contact  of  filthy  clothes  or  dirty  ntensils  with  the 
person  ; and  not  uncommonly,  it  is  said,  chancres  are  contracted  at  public  water- 
closets.  Although  the  latter  mode  of  infection  is  not  impossible,  it  should  be 
received  with  doubt,  as  it  is  an  explanation  not  uncommonly  adopted  by  those 
who  desire  to  account  for  consequences  of  an  act  of  immorality,  in  a way  that 
does  not  expose  them  to  reproof. 

In  speaking  of  the  mode  of  propagation  of  syphilis,  'Wiseman  says  : “ It  is 
frequent  to  mention  other  secondary  ways  of  the  propagation  of  it ; as  lying  in 
the  same  bed  with  an  infected  person,  lying  in  the  same  sheets  after  them,  or 

wearing  their  cloaths Drinking  with  one  so  diseased,  or  sitting  on  the 

close-stool  after  them,  are  likewise  numbered  among  the  causes  of  infection. 
These  are  all  such  convenient  excuses  for  the  more  shie  and  coy  patients,  who 
will  not  otherwise  be  brought  to  confess  their  distempers,  that  it  is  pity  to 
discountenance  them  ” (Wiseman  : “ Several  Chirurgical  Treatises.  Of  Lues 
Venerea,”  London,  1G7G). 

Whatever  the  appearances  presented  by  a chancre,  there  can  no  longer  lie 
any  doubt  that  the  disease  arises  from  one  kind  of  virus  only  ; the  modifica- 
tions in  the  sore  depending  on  its  situation,  on  the  constitution  of  the  patient, 
and  occasionally  on  that  of  the  individual  who  communicates  the  infection. 
That  this  is  so,  is  evident  from  the  facts  that  every  chancre,  when  inoculated, 
reverts  to  one  typical  form  ; and  that,  however  much  chancres  may  ultimately 
differ,  they  all  present  the  same  characters  during  their  early  stages. 

The  progress  of  a chancre  that  bas  been  artificially  inoculated  on  any  pait 
of  the  cutaneous  surface  is  as  follows,  and  its  study  will  serve  to  elucidate  w hat 
takes  place  in  other  circumstances.  During  the  first  twenty-four  hours  after 
the  introduction  of  the  specific  pus  into  the  skin  on  the  point  of  a lancet,  ve 
find  that  some  inflammation  is  set  up  around  the  puncture,  which  becomes  hot, 
red,  and  itchy.  About  the  third  or  fourth  day,  a pointed  pustule  is  produce', 
which  is  at  first  deep-set,  but  becomes  on  the  following  day  more  supeifici 
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with  some  depression  in  the  centre,  resembling  rather  closely  a smallpox  pustule. 
On  the  fifth  day  the  pustule  bursts;  and  on  the  sixth  it  has  usually  dned, 
forming  a small  round  scab,  which  comes  off,  leaving  an  ulcer  \\  hich  pi  esents  the 
typical  characters  of  a true  chancre,  being  circular  and  depressed,  v ith  an 
irregular  “worm-eaten”  surface  of  a foul  greyish  colour,  which  cannot  be 
cleansed,  sharp-cut  edges,  a base  slightly  indurated  by  inflammation,  and  an 
augry-looking  red  areola  around  it.  Such  induration  as  may  be  present  is 
not  sharply  defined,  but  fades  away  into  the  surrounding  healthy  tissues. 
This  is  the  typical  chancre,  and  these  are  the  appearances  that  every  true 
venereal  non-syphilitic  sore  on  the  skin  will  present  about  the  fifth  or  sixth 
day  after  inoculation  ; from  this  time  it  may  diverge  more  or  less  completely 
from  these  characters,  but  will  yet,  if  inoculated  at  any  time  during  the 
poisonous  stage,  produce  an  ulcer  that  will  run  the  specific  course  up  to  the 
same  period,  after  which  it  may  in  its  turn  again  deviate  into  one  or  other  of 
the  unusual  forms  that  chancres  occasionally  assume. 

Varieties. — These  have  been  described  under  various  denominations  by  the 
numerous  writers  on  these  affections.  The  following  classification  will  include 
them  all : — 1,  the  Simple  or  Soft  Chancre,  or  Chancrous  Excoriation  ; 2,  the 
Sloughing  Chancre  ; and  3,  the  Phagedaenic  Chancre.  The  particular  form 
of  the  sore  is  in  each  case  determined  by  its  situation,  and  the  constitution  of 
the  patient  or  that  of  the  individual  furnishing  the  contagion. 

1.  Simple  or  Soft  Chancre,  or  Chancrous  Excoriation,  is  certainly 
that  form  of  the  disease  which  is  most  commonly  met  with.  It  consists  of 
one  or  more  small  sores,  somewhat  circular  in  shape,  of  a very  shallow  cha- 
racter, resembling  rather  an  abrasion,  with  sharp-cut  edges,  sometimes  slightly 
undermined,  and  having  an  irregular,  spongy  surface  of  a tawny  greyish  or 
yellowish  colour,  with  a narrow  red  areola  around  the  edge  : in  many  cases 
attended  with  much  heat  and  itching.  These  sores  arc  usually  seated  on  the 
cleft  under  the  corona  glandis,  or  about  the  glans,  the  whole  of  which  may  be 
studded  by  them.  In  fact,  one  peculiarity  of  this  chancre  is  its  tendency  to 
multiplication  on  the  contiguous  structures.  In  other  cases,  the  sores  invade 
the  frsenum,  which  may  be  perforated  ; or  they  may  occupy  the  mucous  sur- 
face of  the  prepuce.  In  no  case  are  they  indurated. 

The  excoriated  chancres  not  unfrequently  present  somewhat  varying  appear- 
ances. In  some  cases  their  surface  becomes  covered  with  large  fungous 
granulations,  hence  termed  fungating  sores.  In  other  instances  they  are  very 
irritable,  becoming  exceedingly  sensitive,  with  a tendency  to  spread,  and  having 
a dusky  red  areola  around  them.  These  chancres  are  very  frequently  attended 
by  much  general  inflammation  of  the  penis  ; the  organ  being  red  and  swollen, 
from  subcutaneous  oedema,  and  usually  in  a state  of  phimosis,  with  much 
purulent  discharge  from  between  the  prepuce  and  glans. 

2.  Sloughing  Chancre. — This  may  be  looked  upon  as  a gangrenous 
inflammation  of  a non-infecting  sore.  It  is  usually  the  result  of  want  of 
cleanliness,  and  of  the  confinement  of  the  specific  pus  under  a long  foreskin. 
It  is  most  likely  to  occur  in  weak  and  debilitated  subjects,  but  it  is  also  met 
with  in  healthy  young  men.  The  penis  becomes  red,  greatly  swollen,  and 
somewhat  brawny,  the  prepuce  cannot  be  retracted,  and  foul,  very  offensive 
pus,  often  stained  with  blood,  escapes  from  beneath  it.  If  it  be  not  relieved, 
a dusky  black-looking  spot  soon  makes  its  appearance  on  one  side  of  the 
organ  ; this  rapidly  extends,  thick  black  pultaceous  sloughs  form,  and  thus 
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one  side  of  the  foreskin  may  be  destroyed,  or  a round  aperture  may  form  in 
it,  through  which  the  glans  projects,  whilst  the  swollen  and  inflamed  extremity 
of  the  prepuce  hangs  down  behind  it,  giving  the  organ  a very  remarkable, 
and,  at  first  sight,  somewhat  puzzling  appearance.  As  soon  as  the  pent-up 
discharges  find  exit  in  this  way,  the  intensity  of  the  inflammation  becomes 
somewhat  relieved.  In  other  cases  the  whole  foreskin  may  slough,  and  the 
glans  be  deeply  implicated,  and  even  the  corpora  cavernosa  denuded.  Severe 
haemorrhage  from  the  dorsal  artery  or  the  artery  of  the  fraenum  may  take 
place.  Not  uncommonly  the  pus,  being  unable  to  find  exit  from  the  orifice  of 
the  swollen  prepuce,  bursts  through  the  reflection  of  the  foreskin  at  the  corona, 
and  burrows  beneath  the  skin  of  the  penis  for  some  distance  superficial  to  the 
corpora  cavernosa.  I have  seen  it  extending  in  this  way  for  a distance  equal 
to  the  two  first  joints  of  the  finger.  I11  other  cases,  when  the  sore  is  near  the 
linen  uni,  it  may  perforate  the  urethra,  leaving  a fistulous  opening  which  it 
may  be  impossible  to  close.  After  the  separation  of  the  sloughs,  healthy 
granulations  spring  up,  the  sore  loses  its  specific  character,  and  cicatrization 
advances  rapidly. 

3.  The  Phagedsenic  Chancre. — This  differs  from  the  sloughing  chancre 
in  not  being  evidently  due  to  want  of  cleanliness.  It  attacks  sores  that  can 
be  freely  exposed,  as  well  as  those  that  are  concealed  beneath  a long  foreskin, 
and  if  occurring  in  the  latter  condition  does  not  show  the  same  tendency  to 
cease  extending  as  soon  as  the  retention  of  the  discharges  and  inflammatory 
tension  are  relieved  by  slitting  up  the  foreskin.  The  sore  may  assume  the 
phagedamic  character  from  the  very  first,  or  this  may  be  set  up  at  some  period 
of  its  course.  Phagedama  affects  both  the  simple  chancre  and  the  true  syphi- 
litic sore.  In  fact  some  Surgeons,  especially  Jonathan  Hutchinson,  believe 
that  it  is  invariably  syphilitic,  either  attacking  a primary  syphilitic  sore  or  a 
soft  sore  in  a person  already  suffering  from  syphilis,  and  Berkeley  Hill  states 
that  a considerable  proportion  of  cases  are  followed  by  secondary  symptoms. 
As  soon  as  the  phagedamic  ulceration  sets  in,  the  characteristic  appearances 
of  the  sore  are  lost,  so  that  it  is  not  possible  to  say  what  form  it  had  originally 
assumed. 

The  phagedenic  chancre  is  characterized  by  a tendency  to  erosion,  with 
extensive  destruction  of  the  parts  that  it  invades.  The  progress  of  the  sore 
varies  greatly  in  its  rapidity.  In  some  cases  it  advances  slowly  and  irregu- 
larly, healing  at  one  part  while  spreading  at  another ; thus  forming  the 
serpiginous  sore.  In  other  cases  the  advance  is  extremely  rapid.  In  men  the 
whole  thickness  of  the  penis  may  be  destroyed  for  some  distance,  and  in 
women  the  recto-vaginal  septum  may  be  perforated.  Between  these  forms 
every  variety  may  be  met  with.  Wallace  has  divided  phagedamic  sores  into 
three  varieties  : those  without  slough,  those  with  white  slough , and  those  with 
Hack  slough.  This  classification  appears  to  me  to  be  a useful  and  practical 
one,  and  i accordingly  adopt  it. 

The  phagedemic  chancre  without  slough  is  a truly  eroding  ulcer,  spreading 
with  sharply-cut  edges,  attended  by  slight  inflammation,  and  with  moderate 
activity  of  progress  ; it  is  commonly  observed  about  the  ffrenum  and  under 
part  of  the  glans,  and  very  frequently  hollows  out  and  destroys  the  organ  in 
this  situation  to  a considerable  extent.  When  reaching  the  skin,  it  often 
assumes  the  serpiginous  form. 

In  the  phagedamic  chancre  with  while  slough,  we  find  an  irregular  eroding 
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ulcer,  with  a thin  margin  of  white  slough  situated  at  the  junction  of  the  dead 
and  living  structures  ; that  which  covers  the  surface  of  the  sore  having  usually 
become  darkened  by  exposure  to  air,  to  dressings,  and  to  secretions. 

The  phagedcmic  chancre  with  black  slough  differs  but  little  from  the  last, 
except  in  tiie  colour  of  the  slough,  which  may  he  in  a great  measure  accidental, 
and  in  its  tendency  to  somewhat  rapid  extension. 

Phagedmnic  sores  are  most  commonly  met  with  in  persons  suffering  from 
debility  from  want  of  food,  or  after  exhausting  diseases,  and  in  scrofulous 
subjects.  Chancres  are  also  very  apt  to  assume  this  form  amongst  troops 
exhausted  by  the  hardships  of  a campaign.  Phagcdamic  sores  when  spreading 
rapidly  are  often  accompanied  by  much  pain  and  a good  deal  of  constitutional 
disturbance. 

Situation. — As  simple  chancres  almost  invariably  result  from  connection 
with  persons  suffering  from  sores  of  similar  nature,  they  commonly  occur  on 
the  genital  organs.  In  the  male  they  may  be  met  with  in  any  part  of  these  ; 
their  characters  vary  somewhat,  however,  according  to  the  situation  in  which 
they  occur.  They  are  by  far  most  commonly  seated  in  the  angle  formed 
between  the  glans  and  the  prepuce  ; the  situation  next  in  order  of  frequency 
is  the  orifice  or  the  inner  surface  of  the  prepuce,  next  the  framum,  then 
the  glans,  more  rarely  the  orifice  of  the  urethra,  in  some  cases  extend- 
ing a short  way  down  the  canal,  and  lastly  the  skin  of  the  body  of  the 
penis.  Those  about  the  framum  are  often  sloughy  and  irritable,  have 
a great  tendency  to  perforate  or  destroy  this  membrane,  and  are  more 
frequently  followed  by  haemorrhage  or  bubo  than  any  of  the  other  varieties  of 
the  disease. 


Chancres  may  also  form  on  other  parts  where  they  have  been  accidentally  or 
purposely  inoculated.  Thus  I saw  many  years  ago  (1839)  in  Ricord’s  wards,  a 
man,  labouring  under  eczema  of  lice  legs , in  whom  the  cutaneous  disease  had 
been  converted  into  a series  of  immense  chancres  by  accidental  inoculation  from 
a sore  on  the  penis. 

lu  women,  chancres  are  most  commonly  situated  on  the  external  organs  of 
generation,  usually  just  inside  the  fourchette  or  labia  minora,  very  rarely  indeed 
on  the  lining  membrane  of  the  vagina,  but  sometimes  on  the  cervix  or  os  uteri  ; 
lienee  it  is  impossible  ever  to  pronounce  a woman  free  from  chancre  without 
examining  these  parts  by  means  of  the  speculum.  When  situated  upon  the 
external  organs,  they  are  not  unfrequently  concealed  between  the  rug®,  or  in 
nooks  and  corners  of  the  mucous  membrane.  In  these  cases,  their  presence 
may  sometimes  be  detected  by  the  labia  being  swollen  and  oedematous  from 
the  irritation  produced  by  them. 

Diagnosis.— The  diagnosis  of  chancre  is  usually  not  difficult,  the  peculiar 
character  of  the  sore  enabling  the  Surgeon  to  recognize  it  in  all  its  forms.  In 
some  instances,  however,  it  is  by  no  means  easy  to  say  positively  whether  an 
ulcer  on  the  penis  be  or  be  not  chancrous.  It  is  especially  difficult  to  distin- 
guish some  forms  of  excoriated  chancre  from  herpes  on  the  prepuce  or  glans 
or  from  those  slight  excoriations  that  many  men  habitually  contract  after  a 
somewhat  impure  connection  ; so,  also,  the  wound  resulting  from  a ruptured 
framum  often  presents  a suspicious  appearance. 

Herpes  of  the  prepuce  is  recognized  by  the  closely-set  crop  of  small  vesicles 
with  some  redness  round  them.  Herpes  may  become  inoculated  with  the 
poison  of  a chancre.  Pustules  then  quickly  form  in  the  place  of  the  vesicles 
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and  burst,  leaving  a number  of  small  sores  which  soon  coalesce.  A simple 
excoriation,  or  the  wound  from  a ruptured  fraenum,  can  only  be  distinguished 
from  a chancre  by  watching  the  sore  for  a lew  days  ; but  it  is  bettor  not  to 
wait  till  the  characteristic  appearances  show  themselves,  but  to  treat  every 
doubtful  case  as  a soft  chancre.  When  the  prepuce  is  in  a state  of  inflam- 
matory phimosis,  it  is  always  extremely  difficult  to  determine  without  slitting 
up  the  prepuce  whether  there  be  chancres  under  it,  or  whether  the  discharge 
be  due  to  simple  balanitis  or  gonorrhoea.  Sometimes,  however,  the  inflamma- 
tory induration  round  the  sores  can  be  felt  through  the  swollen  foreskin. 

The  diagnosis  of  the  simple  non-infecting  chancre  from  the  primary  syphi- 
litic sore  will  be  described  with  the  latter  affection.  It  is  for  this  purpose  only 
that  the  inoculation  of  the  discharge  or  the  administration  of  mercury  could  be 
suggested  as  a means  of  diagnosis. 

Treatment  of  Non-infecting  or  Soft  Chancres. — The  treatment  of 
venereal  sores  has  engaged  the  anxious  attention  of  the  most  eminent  Sui- 
o'eons  ; and  until  the  simple  non-infecting  chancre  was  clearh  distinguished 
from  the  true  syphilitic  sore  much  difference  of  opinion  and  practice  prevailed. 
It  is  now,  however,  fully  recognised  that  the  simple  chancre,  being  a local 
disease,  and  occurring  in  the  great  majority  of  cases  in  persons  otherwise  in 
perfect  health,  requires  no  constitutional  treatment  beyond  a general  attention 
to  the  patient’s  health.  The  gangrenous  and  phagedaenic  forms,  on  the  other 
hand  being  often  accompanied  by  serious  constitutional  disturbance,  or  de- 
pending partly  on  a debilitated  state  of  health,  require  constitutional  treat- 
ment as  well  as  local.  _ , ,, 

Local  Treatment. — This  has  for  its  object  either  the  destruction  or  the 

modification  of  the  specific  character  of  the  sore. 

With  a view  of  modifying  the  specific  character  of  the  sore,  there  i»  no 
application  so  efficacious  as  iodoform.  It  will  usually  cure  a simple  soft 
chancre  in  a week  or  ten  days.  The  crystalline,  and  not  the  precipitated 
iodoform  should  be  used,  as  the  latter  sometimes  causes  irritation,  it  is 
applied  by  simply  dusting  a small  quantity  of  the  powder  on  the  sore  twice  a 
day  and  afterwards  covering  it  with  a small  piece  of  cotton  wool,  either 
simple  or  impregnated  with  iodoform.  At  each  dressing  the  sore  must  be 
carefully  washed  with  tepid  water.  The  only  objection  to  this  treatment  is 
the  powerful  smell  of  the  drug.  If  the  pure  iodoform  is  used,  it.  is  better  to 
apply  it  before  dressing  in  the  morning  and  after  undressing  at  night,  to  avoid 
anv  chance  of  its  falling  upon  the  clothes.  Berkeley  Hill  recommends  the  use 
of"  “ iodo-carbon  paste,”  composed  of  iodoform  111  fine  powder,  oJ  ; 
charcoal,  Xij  ; glycerine  of  starch,  Jij  ; glycerine,  5J  5 oil  of  lavender  mx\ ; 
or  ^solution  of' iodoform  in  eucalyptus  oil  : iodoform,  5*.  ; .oil  of  enca^i* 
Si  . olive  oil,  3V.  By  both  these  preparations  the  smell  is  very  efficiently 
concealed,  but  if  the  odour  is  not  a very  great  objection,  there  is  nothing  so 

CffiShouldSthee  iodoform  not  be  at  hand,  or  the  objection  to  its  use  be  very 
great,  the  specific  sore  may  be  destroyed  by  caustics.  The ■ «wngcg 
linn  of  the  local  virus  should  always,  if  possible,  be  effected  , ‘ , 

t l,  Early  stage  of  the  disease,  the  healing  of  the  sore  null  he  much 
pS  B ,r  ' en  though  considerable  time  have  passed  before  the  Surgeon 
xpecucuu  # ninoTOiimv  nnrl  unisonous  surface,  that. 
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‘ ,,  rp  jt  is  well  to  destroy  the  ulcerating  and  poisonous  surface,  ■ 
its  furUrcr^xbensioii  may  be  prevented.  This  should  be  eftocted  by  the  appb- 
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cation  of  caustics  in  a sufficiently  concentrated  form  to  destroy  radically  and 
at  once  the  specific  character  of  the  sore,  so  as  not  only  to  save  the  pain,  but 
to  prevent  the  irritation  attendant  upon  frequent  applications.  The  nitrate 
of  silver,  which  is  often  used  for  this  purpose,  is  too  weak  to  secure  the 
I effect  it  is  intended  to  accomplish,  being  apt  to  irritate,  and  not  to  destroy 
the  chancrous  surface,  thus  necessitating  repeated  and  painful  applications.  I 
1 consequently  prefer  to  this  the  strong  nitric  acid,  one  application  of  which  will 
very  commonly  suffice  to  annihilate  the  specific  character  of  the  sore  : though 
more  energetic  in  action,  it  does  not  give  rise  to  more  pain  than  the  nitrate  of 
silver.  It  should  be  applied  by  means  of  a piece  of  wool,  or  a glass  rod  ; with 
this  the  sore  may  be  freely  rubbed,  and  then,  a stream  of  cold  water  having  been 
poured  over  it  to  wash  away  any  superfluous  acid,  a wet  dressing  should  be 
laid  on  ; after  the  small  slough  produced  by  the  caustic  has  separated,  a 
healthy  granulating  surface  will  be  left.  The  caustic  may  be  applied  at  any 
: time  during  the  continuance  of  the  specific  condition  of  the  sore  ; but  when 
once  this  has  been  destroyed,  it  should  not  be  re-applied.  The  patient  should 
be  kept  as  much  at  rest  as  possible  if  the  sore  be  of  any  size,  and  he  should  when 
. moving  about  have  the  penis  supported  against  the  lower  part  of  the  abdomen 
; by  means  of  a handkerchief. 

After  a chancre  has  been  cauterized,  as  soon  as  the  slough  separates,  the 
surface  may  begin  to  granulate  healthily  at  once,  requiring  but  simple 
dressings  ; but  in  many  cases  it  will  continue  in  a somewhat  unhealthy  con- 
dition, demanding  special  topical  applications  to  cause  it  to  cicatrize  soundly. 
If  it  be  weak  and  fungating,  an  astringent  lotion,  such  as  the  following,  will 
■ be  found  most  useful,  ft  Tannin,  gra.  xx  ; Tinct.  lavandulm  comp.  $ij  ; 
Vini  rubri,  3iv.  Ft.  lotio.  Or  a solution  of  sulphate  of  copper  may  be 
applied,  and  the  sore  touched  from  time  to  time  with  nitrate  of  silver. 

In  using  lotions  to  any  form  of  chancre,  care  should  always  be  taken  to  keep 
a piece  of  lint  soaked  in  the  fluid  constantly  applied  between  the  prepuce  and 
the  glans,  and,  in  women,  between  the  opposite  labia  ; for,  unless  this  be  done, 
il  the  contact  of  the  diseased  and  inflamed  mucous  surfaces  with  one  another  will 
i'j  tend  to  keep  up  the  irritation  and  ulceration. 

These  are  the  means  that  are  generally  most  useful  in  Simple  Chancres.  In 
:<j  some  cases,  however,  inflammation  of  the  sore,  or  peculiarities  in  its  situation. 
M demand  modifications  of  the  treatment, 
j If  there  be  much  inflammation  about  the  sore  and  prepuce,  this  must  first 
ii  be  subdued  by  the  application  of  wet  dressing',  or  of  lead  and  spirit  lotion. 

When  this  is  removed,  if  the  sore  have  not  lost  its  specific  character,  the 
i ; caustic  should  be  applied  in  the  usual  way. 

Should  there  be  phimosis  with  discharge  of  Ipus  from  under  the  tightened 
prepuce,  this  must  be  slit  up,  so  as  to  expose  the  subjacent  chancres.  It  is 
H better  at  the  same  time  to  complete  the  operation  of  circumcision  by  removing 
i!  the  foreskin  with  the  knife  or  scissors  after  it  has  been  slit  up  along  its  dorsal 
;>!  aspect.  Otherwise  when  it  heals  an  inconvenient  pendulous  flap  of  skin  will 
he  left,  requiring  subsequent  removal.  In  order  to  avoid  infection  of  the  raw 
surface  from  the  chancre,  the  operation  should  be  thus  .performed.  The  fore- 
71  skin  is  first  slit  up  and  the  chancres  exposed  ; the  surface  of  the  glans  and 
| the  prepuce  are  then  thoroughly  cleaned  with  carbolic  lotion  (1  in  20)  and 
I,  the  sores  wiped  out  with  chloride  of  zinc  solution  (40  grs.  to  *j).  The  surface 
of  the  sore  may  be  rubbed  forcibly  with  a dossil  of  lint  soaked  in  this  solution 
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to  remove  any  adherent  slough.  Everything  being  thus  thoroughly  cleaned 
the  operation  of  circumcision  maybe  completed  ; after  ligaturing  any  bleeding 
vessels,  the  parts  must  he  thoroughly  sprinkled  with  iodoform  and  wrapped  in 
iodoform  wool.  By  these  means  infection  of  the  wound  can  generally  be 
avoided.  There  should  be  no  delay  in.  performing  the  operation.  When  pus 
comes  from  under  a long  foreskin  and  its  source  cannot  be  seen,  the  patient 
should  always  be  advised  to  submit  to  circumcision,  uidess  there  is  some  very 
marked  improvement,  following  the  application  of  fomentations  and  the 
injection  of  antiseptic  solutions,  by  the  third  day  at  latest.  If  the  pus  is 
offensive  the  operation  should  be  performed  at  once,  as  it  probably  arises  from 
a sloughing  chancre. 

If  the  chancres  be  situated  round  the  orifice  of  an  elongated  and  tight 
prepuce,  circumcision  is  the  best  means  of  removing  the  disease  and  the  in- 
convenience at  the  same  time.  The  precautions  just  described  must  he 
adopted  to  prevent  infection  of  the  cut  surface. 

In  the  Sloughing  Chancre,  when  the  prepuce  is  greatly  tumefied,  in  a state 
of  inflammatory  phimosis,  and  of  a deep  red  or  purplish  colour,  with  threaten- 
ing of  extensive  gangrene,  a director  should  be  passed  between  it  and  the 
glans  penis,  and  the  swollen  prepuce  slit  up.  In  this  way  tension  is  removed, 
and-  the  sloughing  arrested.  The  chancre  when  exposed  will  be  found  to  be 
covered  with  a pulpy  grey  tenacious  slough.  This  is  best  removed  by  forcibly 
rubbing  the  surface  with  a piece  of  sponge  or  lint  soaked  in  a solution  of  chloride 
of  zinc  (gr.  40  to  ^j ),  after  which  iodoform  must  be  applied.  The  application 
of  nitric  acid  is  seldom  necessary.  If  the  state  of  the  parts  is  such  as  to 
admit  of  it,  the  operation  of  circumcision  may  be  at  once  completed.  If  there 
be  much  sloughing  of  the  prepuce  it  is  better  to  delay  the  completion  of  the 
operation  till  the  sloughs  have  separated,  when  perhaps  it  may  be  found 
unnecessary.  During  the  separation  of  the  sloughs  the  penis  should  be 
wrapped  in  lint  soaked  in  some  warm  antiseptic  solution,  as  boracic  acid  or  per- 
manganate of  potash.  The  patient  should  sit  in  a hot  hip-bath,  to  which  - 
some  solution  of  permanganate  of  potash  (Coudy’s  fluid)  may  be  added,  for  i 
half  an  hour  or  more  twice  a day.  A little  haemorrhage  need  cause  no 
anxiety,  and  is  usually  early  arrested  by  dry  cotton  wool  and  pressure,  but  if 
it  occur  to  an  alarming  extent,  the  patient  should  he  put  under  chloroform,  - 
and  the  actual  cautery  freely  applied.  This  not  only  stops  the  bleeding,  but  i 
arrests  the  progress  of  the  sloughing.  When  once  the  chancre  is  healthily  J 
granulating,  it  must  be  dressed  in  the  same  way  as  any  common  ulcer. 

The  local  treatment  of  the  Phagedsenic  Chancre  depends  on  the  form  it  l 
assumes.  If  it  be  the  eroding  ulcer  without  slough,  iodoform  will  often  arrest  1 
it,  but  its  action  is  by  no  means  certain.  If  it  fails  bichloride  of  mercury 
(gr.  ij  to  5]' ) , diluted  if  it  is  too  painful,  is  often  of  great  service.  Should) 
this  fail  the  strong  nitric  acid  may  be  applied,  after  which  it  may  be  dressed  with  1 
a dilute  nitric  acid  and  opium  lotion.  If  the  phagedamic  process  be  spreading 
rapidly  with  a white  or  black  slough,  the  sore  must  be  treated  like  hospita 
gangrene.  The  slough  must  be  scraped  away,  and  fuming  nitric  acid,  or  in 
bad  cases  the  actual  cautery,  applied  freely,  after  which  iodoform  and  boracic 
acid  fomentations,  or  lint  soaked  in  the  nitric  acid  and  opium  lotion  may  be 
used,  the  caustic  being  applied  again  whenever  there  is  any  tendency  to 
extension  of  the  disease.  In  obstinate  cases  of  phagedamic  chancre  liebra  i 
Germany  and  Hutchinson  in  this  country  have  recommended  That  thepitien 
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should  be  immersed  for  ten  hours  daily  in  a bath  of  hot  water,  maintained 
constantly  at  a temperature  of  1)8°  F.  The  bath  must  be  repeated  daily  till 
healing  is  distinctly  taking  place. 

Constitutional  Treatment. — The  Simple,  Soft,  or  Excoriated  sore  re- 
quires no  constitutional  treatment  beyond  attention  to  the  ordinary  rules  of  health . 

In  the  Sloughing  Chancre  it  frequently  happens  that  the  mischief  is 
entirely  due  to  local  causes,  such  as  the  accumulation  of  discharge  under  a 
long  foreskin.  In  these  cases  the  constitutional  disturbance,  which  may  be 
severe,  will  subside  as  soon  as  the  local  condition  is  relieved.  In  other  cases 
the  sloughing  is  due  partly  to  local  causes  and  partly  to  a depressed  state  of 
health.  In  these  ammonia  and  bark,  good  nourishment  and  abundant  stimu- 
lants will  be  required.  Opium  may  be  necessary  to  relieve  pain  and  irritability, 
and  eventually  the  patient’s  strength  may  be  supported  by  iron  and  quinine. 
In  a sloughing  chancre  mercury  is  never  required. 

In  the  constitutional  treatment  of  Phagedaenic  Chancre  it  must  be  borne 
in  mind  that  the  patient  is  usually  in  a debilitated  condition  before  the 
invasion  of  the  disease  ; consequently  tonics,  such  as  bark  or  iron,  with  good 
food  and  stimulants,  are  frequently  required,  together  with  opiates  to  allay 
pain  and  procure  rest.  The  preparations  of  iron,  especially  the  ammonio- 
citrate  and  the  tartrate,  either  alone  or  in  combination  with  sarsaparilla,  are 
especially  useful  in  these  cases.  It  has  before  been  stated  that  phagedaenic 
ulceration  may  start  from  a true  syphilitic  sore  or  occur  in  a patient  suffering 
from  constitutional  syphilis.  Mercury  is,  however,  often  inadmissible,  and  if 
given  indiscriminately  may  do  much  harm  in  many  cases  by  further  debilitat- 
ing the  patient.  O11  the  other  hand  some  sores  which  have  resisted  treatment 
for  a long  time  may  rapidly  improve  if  mercury  be  carefully  administered  in 
small  doses.  Wallace  stated  that  its  beneficial  effects  were  most  marked  in 
those  cases  which  are  characterized  by  the  presence  of  a white  slough.  It  is 
best  given  as  the  perchloride,  in  doses  of  -Jj  to  Tw  of  a grain  with  tincture 
and  decoction  of  cinchona.  It  is  in  these  cases  also  that  the  local  application 
of  perchloride,  in  the  strength  of  from  one  to  two  grains  to  the  ounce  of  water, 
is  so  frequently  useful. 

Consecutive  Symptoms  op  the  Local  Contagious  Ulcer.— Chancres 
are  not  unfrequently  followed  by  a series  of  affections  which  may  be  termed 
consecutive , depending  as  they  do  upon  the  primary  disease,  but  being  local  in 
their  character,  and  presenting  no  evidence  of  constitutional  infection.  These 
consecutive  symptoms  are  three  in  number  : viz.,  Contraction  of  the  Cicatrix 
of  the  Chancre,  Bubo,  and  Warts. 


Contracted.  Cicatrices. — Most  excoriated  chancres  are  healed  without  any 
maiked  cicatiix  being  left ; but,  in  the  phagedaenic  and  the  sloughing 
chancres,  there  is  always  loss  of  substance,  often  to  a considerable  extent,  and 
consequently  a depressed  scar.  If  the  ulceration  happens  to  have  involved 
the  orifice  of  the  urethra  a very  intractable  stricture  may  result,  which  may 
subsequently  necessitate  division  of  the  scar  for  its  relief.  The  situations  of 
a veneieal  ulcers  should  be  watched  for  some  time,  however  readily  the  sore 
may  hav  e healed;  for  the  virus  of  syphilis  may  have  been  introduced  with 
that  of  the  simple  chancre,  and  if  this  have  happened  induration  will  commence 
at  the  point  of  contagion,  when  the  time  of  incubation  or  inactivity  of  the 
Virus  has  elapsed.  Thus  a month  or  six  weeks  should  pass  away  after  the  sus- 
picious connection,  before  the  Surgeon  pronounces  the  patient  safe  from  syphilis 
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Bubo. — By  bubo  is  meant  an  inflammatory  enlargement,  frequently  termi- 
nating in  suppuration  of  the  lymphatic  glands  which  receive  the  lymph-stream 
from  the  inoculated  surface.  A bubo,  though  generally  produced  in  the  groin  ' 
by  absorption  of  irritating  matter  from  chancres  on  the  penis,  may  occur  else- 
where ; as  for  instance,  in  the  axilla,  in  cases  of  chancre  on  the  finger  ; in  the 
submaxillary  region,  if  the  disease  occur  on  the  lip.  The  enlargements  of 
the  inguinal  or  other  lymphatic  glands  that  occur  in  cases  of  venereal  chancre, 
may  be  either  simple  or  specific.  In  the  former  the  irritating  material  may 
be  derived  from  concomitant  inflammation  about  the  sore,  as  when  balanitis 
or  phimosis  is  present,  without  the  specific  virus  of  the  soft  chancre  reaching 
the  gland.  In  scrofulous  subjects  this  readily  takes  place.  In  these  cases 
the  bubo  is  termed  sympathetic,  and  the  affection  must  be  considered  as  simple 
inflammation.  It  may  speedily  subside  without  the  formation  of  pus,  but 
should  suppuration  take  place  the  pus  possesses  no  specific  properties,  and 
is  not  inocnlable.  It  constitutes  in  fact  a simple  glandular  abscess  and 
presents  nothing  in  any  way  peculiar.  Indeed,  in  a very  large  proportion  of 
cases  of  simple  chancre  there  is  some  slight  enlargement  and  tenderness  of  the 
glands  above  Poupart’s  ligament,  accompanied  by  some  degree  of  stiffness  and 
dragging  pain.  The  liability  to  irritation  and  inflammation  of  the  glands 
in  the  groin  is  greatly  increased  by  the  patient  walking  about  or  otherwise 
exerting  himself.  But  I do  not  think  that  causes  such  as  these  influence  the 
occurrence  of  the  other  and  more  troublesome  affection  of  the  lymphatic 
glands,  namely  the  virulent  bvibo,  which  appears  to  originate  from  direct 
absorption  of  the  specific  poison  of  the  chancre  ; so  that  we  may  consider 
with  Ricord  that  a virulent  bubo  is,  properly  speaking,  a chancre  of  a 
lymphatic  gland,  differing  only  in  seat  from  that  which  is  situated  on 
the  surface  of  the  body.  Ricord  has  observed,  and  I have  often  had  an 
opportunity  of  testing  the  correctness  of  this  observation,  that  the  pus 
of  a virulent  bubo  is  as  readily  inocnlable  as  that  of  an  ordinary  chancre. 
This  kind  of  bubo,  then,  may  be  considered  as  a specific  abscess,  at  first  limited 
to  the  gland,  but  subsequently  infecting  the  surrounding  tissues.  Ricord  also 
pointed  out  that  in  some  cases  suppuration  takes  place  round  the  affected 
gland  without  infection  of  the  tissues  with  the  specific  pus.  Thus  if  a virulent 
bubo  be  carefully  opened  a cavity  is  sometimes  exposed  in  which  the  gland 
can  be  seen  partially  separated  by  pus  from  the  surrounding  tissues.  Inocula- 
tions made  with  the  pus  surrounding  the  gland  may  fail,  but  if  the  incision 
be  carried  further  into  the  gland  itself  a second  cavity  is  found  containing 
inoculable  pus.  If  this  condition  be  met  with,  infection  may  be  prevented  by 
scooping  the  gland  out  entire  without  opening  into  it.  When  once  a gland 
has  become  virulently  infected,  it  is  probable  that  no  treatment  can  prevent 
suppuration. 

Usually  only  one  or  two  glands  suppurate,  although  several  may  be  enlarged; 
and  very  commonly  the  disease  is  confined  to  one  groin  only,  though  both 
may  be  affected,  more  particularly  if  the  chancre  be  situated  on  the  fheuum. 

In  the  early  stages  it  is  impossible  to  distinguish  a sympathetic  from  a 
virulent  bubo.  The  glands  become  swollen  and  tender  ; at  first  they  are  not 
adherent  to  the  skin,  and  their  form  and  outline  can  be  clearly  recognized. 
As  soon  as  the  inflammation  extends  to  the  tissue  outside  the  capsule,  the 
glands  become  lost  in  the  surrounding  inflammatory  exudation.  The  swelling 
is  at  first  brawny  and  hard,  but  it  soon  becomes  softer  and  boggy,  after  which 
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distinct  fluctuation  becomes  perceptible.  The  skin,  at  first  red,  becomes 
dusky  and  purple,  and  if  the  case  be  left  to  nature,  it  is  frequently  extensively 
undermined  before  the  bubo  bursts.  If  the  bubo  be  simple,  the  cavity 
presents  nothing  differing  from  that  of  an  ordinary  abscess,  li  it  be  virulent 
its  walls  are  ragged,  sloughy-looking  and  unhealthy,  and  instead  of  healing 
the  sore  may  spread,  with  all  the  characteristics  of  a chancre. 

Bubo  most  commonly  occurs  during  the  second  or  third  week  after  the  first 
appearance  of  the  chancre,  but  may  happen  at  an  earlier  or  at  a later  period, 
even  after  the  chancre  itself  has  healed. 

A rare  form  of  bubo  is  that  which  forms  within  the  abdomen  in  the 
■ lymphatic  glands  in  this  situation.  It  is  a very  dangerous  variety,  and  may 
| prove  fatal  by  rupture  into  the  peritoneum  and  consequent  peritonitis. 

Primary  Bubo. — The  French  Surgeons  have  described  a form  of  bubo  that 
they  call  bubon  d’emblee  or  primary  bubo ; this  is  said  to  occur  from  the  direct 
!)  absorption  of  the  specific  poison,  without  the  previous  formation  of  a chancre. 
Only  one  case  apparently  of  this  kind  has  fallen  under  my  observation. 

!! I Until  that  occurred,  I doubted  its  existence  ; and  I am  not  yet  fully  con- 
vinced that  this  suggested  mode  of  origin  is  the  true  one.  In  the  case 
referred  to,  a young  man  applied  to  me  with  a rather  large  abscess  in  the 
groin,  for  which  I sent  him  into  the  Hospital.  O11  being  questioned,  he 
denied  ever  having  had  any  venereal  disease,  though  he  admitted  having 
had  intercourse  with  a woman  of  the  town.  On  examining  the  penis,  no 
chancre,  abrasion,  or  cicatrix  could  be  discerned.  The  abscess  was  opened, 
and  two  ounces  of  rather  bloody  and  very  thick  pus  were  let  out  ; no 
enlarged  glands  could  be  seen.  For  the  sake  of  experiment  the  pus  was 
inoculated  into  the  left  thigh,  and  two  distinct  and  well-marked  pustules 
were  produced.  That  such  an  effect  can  be  obtained  by  matter  of  very 
irritating  character  without  any  venereal  origin,  is  shown  by  the  experi- 
ments of  several  Surgeons  who  have  succeeded  in  inoculating  matter  from 
itch  and  ecthymatous  pustules ; hence  it  must  not  be  concluded  in  this 
ia  case  that  the  bubo  was  consequent  on  the  direct  absorption  of  venereal  matter 

I along  the  lymphatics.  In  fact,  the  proof  of  the  existence  of  this  form  of 
bubo  is  far  from  satisfactory.  It  frequently  happens  that  small  excoriated 
chancres  heal  in  a few  days,  before  which  time,  however,  the  inguinal  glands 
| have  become  irritated  and  enlarged : and,  as  the  enlargement  of  the  glands 
! goes  on  after  the  healing  of  the  chancre,  a bubo  may  be  formed  when  all  trace 
:j  of  its  primary  source  has  entirely  disappeared. 

Creeping  Bubo. — In  some  cases  a virulent  bubo,  as  has  been  well  shown  by 
•Solly,  assumes  a tendency  to  creep  or  spread  over  the  neighbouring  integument, 
j extending  in  this  way  to  a considerable  distance  down  the  thigh,  upon  the 
| abdomen,  or  over  the  ilium.  This  creeping  bubo  is  characterized  by  the  peculiar 
jj  semicircular  or  horse-shoe  shape  that  the  sore  assumes,  and  by  its  tendency  to 
cicatrize  by  one  margin,  whilst  it  slowly  extends  by  the  other  ; the  cicatrix 
j always  being  thin,  blue,  and  weak,  closely  resembling  that  of  a burn. 

S After  a bubo  has  disappeared,  a good  deal  of  induration  may  be  left  in  the 
glands  of  the  groin,  perhaps  with  matting  together  of  the  surrounding  areolar 
tissue  ; and  this  induration  may  continue  for  years,  or  even  for  the  remainder 
of  life. 

lhe  I reatmenl  of  bubo  consists,  in  the  first  instance,  in  endeavouring  to 
j pi  event  the  occurrence  of  suppuration  ; and  should  pus  form,  in  letting  it  out. 
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The  Preventive  Treatment  of  bubo  is  of  considerable  moment.  It  consists 
essentially  in  perfect  rest  of  the  part,  and  the  application  of  leeches  and  of 
cold  lead  lotions.  In  reference  to  the  application  of  leeches,  there  is  a 
practical  point  of  considerable  importance  that  requires  attention — viz.,  that 
the  leech-bites  may  become  infected  by  the  chancrohs  pus,  and  thus  converted 
into  a number  of  new  chancres.  This  accident  is  best  guarded  against  by 
covering  the  bites  with  collodion  and  plaster. 

If  there  be  much  pain,  and  if  the  skin  be  already  reddened,  hot  fomenta- 
tions, and  the  application  of  an  ointment  composed  of  equal  parts  of  Extract 
of  Belladonna  and  Glycerine,  will  offer  the  best  chance  of  arresting  the 
progress  of  the  inflammation. 

If  the  bubo  be  indolent,  with  but  little  tendency  to  suppuration,  the  appli- 
cation of  blisters  or  tincture  of  Iodine  may  be  of  service.  B.  Hill  states  that 
steady  pressure  by  means  of  a pad  of  cotton-wool  and  an  elastic  bandage  may 
sometimes  produce  absorption.  The  application  of  lint  soaked  in  a lead 
lotion  containing  about  two  drachms  of  the  solution  of  the  subacetate  and 
one  ounce  of  spirit  to  half  a pint  of  water  has  been  said  to  favour  resolution. 

If  notwithstanding  our  endeavours  to  prevent  suppuration,  matter  form 
within  or  around  the  gland,  as  evinced  by  the  swelling  becoming  soft,  boggy, 
and  inflamed,  a fine  opening  should  be  made.  This  should,  as  a rule,  be 
parallel  to  Poupart’s  ligament,  but  if  a vertical  incision  would  lay  the  cavity 
open  more  perfectly,  there  is  no  objection  to  adopting  it.  The  incision 
should  be  made  early,  before  the  surrounding  skin  has  been  undermined  and 
thinned.  If  this  should  have  happened  it  may  be  necessary  to  destroy  the 
thinned  skin  with  potassa  fusa,  or  to  cut  it  away  with  scissors,  before  healing 
will  take  place. 

After  the  bubo  has  been  opened  it  should  be  dressed  from  the  bottom, 
either  with  salicylic  or  iodoform-wool  or  lint  soaked  in  carbolic  oil  (1  in  10), 
or  terebene  and  oil  or  some  such  simple  application. 

If  the  cavity  presents  a chancrous  appearance,  being  irregular  and  sloughy, 
with  elevated  and  angry  red  edges,  it  should  be  treated  by  the  free  application 
of  iodoform  in  the  same  way  as  for  the  original  sore.  If  on  opening  the 
bubo  a gland  can  be  seen  projecting  into  the  cavity,  attached  only  by  one 
side  to  the  wall  of  the  abscess,  this  is  best  scooped  out  either  with  the  thumb- 
nail or  the  handle  of  the  scalpel,  otherwise  it  is  apt  to  keep  up  the  suppuration 
and  delay  healing. 

Sometimes,  even  after  the  bubo  has  been  opened,  the  pus  may  burrow  in 
various  directions.  Such  cases  are  best  treated  by  laying  open  the  sinuse* 
freely  to  the  very  end  with  a probe-pointed  bistoury. 

Zeissl  recommends  opening  the  bubo  by  means  of  a number  of  small 
punctures  made  with  a tenotomy  knife,  after  which  lint  soaked  in  lead  lotion 
(Liquor  Plumb.  Subaeetatis,  5 ss.,  Rectified  Spirit,  5 j,  water,  to  0 j),  may 
be  kept  constantly  applied.  By  this  means,  he  says,  that  scarring  can  often 

be  avoided.  _ . 

Should  sloughing  or  phagedamic  ulceration  commence  in  an  open  ou.in, 
extensive  destruction  of  tissue  may  ensue,  and  even  fatal  hmmorrhage  from 
the  femoral  artery  has  been  known  to  occur.  The  sore  must  be  treated  m 
the  same  way  as  the  sloughing  or  phagedamic  chancre. 

The  application  of  nitric  acid  is  occasionally  necessary.  If  there  be  any 
signs  of  syphilis  the  cautious  administration  of  mercury  may  be  required. 
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During  the  treatment  of  a suppurating  bubo  the  patient  should,  if  possible, 

; he  kept  at  rest  till  the  sore  is  superficial ; movement  greatly  delays  healing. 
Venereal  Warts. — Warts  occur  frequently  round  or  on  the  scar  of  a 
chancre,  independently  of  any  constitutional  affection,  but  merely  liom  simple 
a continued  irritation  of  the  muco-cutaneous  surfaces.  They  differ  in  no  respect 
..  from  those  which  frequently  follow  gonorrhoea.  They  commonly  occur  on  the 
jr  prepuce  or  glans,  and  are  especially  apt  to  be  situated  in  the  angle  between 
these  parts  ; they  are  of  a red  colour,  very  vascular,  and,  if  left  without  inter- 
ference, may  increase  immensely  in  size  and  number,  distending  the  prepuce, 
and  giving  a clubbed  appearance  to  the  penis  ; there  is  then  always  phimosis, 

„ and  the  tension  of  the  prepuce  may  be  such,  that  ulceration  occasionally 
j takes  place  in  it,  allowing  a protrusion  of  these  growths  through  an 
aperture  in  its  side.  These  warts  are  occasionally  met  with  on  the  labia, 
forming  large,  irregular,  cauliflower -looking  masses.  The  Treatment  consists, 
first  iu  laying  open  the  prepuce  unless  the  warts  are  so  small  that  the  glans 
. can  be  readily  exposed  by  drawing  the  foreskin  back.  The  warts  may  then 

I\  be  pared  off  with  scissors,  and  the  part  from  which  they  grow  touched  with 
a nitrate  of  silver.  Even  after  this  they  arc  very  apt  to  recur,  especially  under 
i a long,  moist  foreskin.  In  such  a case  careful  attention  to  cleanliness  and 
the  application  of  an  ointment  composed  of  vaseline,  with  about  one  tenth 
part  of  extract  of  belladonna  added  to  it,  will  usually  cure  the  tendency 
to  recurrence.  In  women,  warts  must  be  treated  in  the  same  way  : but  if  they 
are  of  great  size,  Paquelin’s  cautery  should  be  used  in  removing  them  to 
avoid  loss  of  blood. 

II.— SYPHILIS. 

Syphilis  is  a specific  disease,  or  general  infective  process,  resulting  from 
the  inoculation  of  a specific  virus,  which  multiplies  in  the  system  till  the 
whole  body  is  infected.  It  is  communicated  by  the  direct  contact  of  the  blood, 
secretions,  or  discharges  of  a person  suffering  from  syphilis  with  an  abraded 
smface  of  a healthy  individual,  and  under  certain  circumstances  it  is  also 
I transmitted  from  syphilitic  parents  to  their  offspring.  It  is  therefore  con- 
jji  tagious,  but  not  infectious. 

The  exact  nature  of  the  virus  is  not  known.  Klebs,  Birch-Hirschfeld,  and 
D some  others,  have  described  a special  microscopic  organism  of  an  oval  form,  or 
1 nearly  approaching  a short  rod  in  shape,  which  they  believe  to  be  in  some  way 
l connected  with  syphilis.  Birch-Hirschfeld  observed  it  in  gmnmata,  and  in  a 
flat  condyloma,  but  failed  to  detect  it  in  the  blood  of  a patient  suffering  from 
’ active  syphilis.  More  evidence  is  required  before  any  conclusions  for  or  against 
the  fungoid  origin  of  syphilis  can  be  drawn  from  these  observations. 

Syphilis  is  divided  into  acquired  and  hereditary  or  congenital , and  there  is 
' sufficient  difference  between  these  two  forms  to  justify  their  being  described 
separately. 

Syphilis  runs  a course  tolerably  definite  in  its  main  phenomena,  but  vary- 
ing in  duration  and  detail.  It  is  divided  into  various  stages,  which,  although 
perhaps  not  capable  in  all  cases  of  being  sharply  separated  from  each  other,  are 
• sufficiently  distinct  to  be  used  as  a means  of  classifying  the  manifestations  of 
the  disease. 

The  first  stage  is  the  period  of  incubation,  extending  from  the  inoculation 
I the  appearance  of  the  local  signs  of  the  disease  at  the  seat  of  infection. 
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The  second , or  Primary  Stage,  includes  the  appearance  of  the  characteristic 
initial  manifestation,  the  indurated  sore,  accompanied  by  indolent  enlargement  • a 
of  the  nearest  group  of  lymphatic  glands. 

The  third  includes  the  period  during  which  the  so-called  Secondary 
Symptoms  make  their  appearance.  These  consist  of  more  or  less  symmetrical 
eruptions  on  the  skin  and  mucous  membranes,  ulceration  of  the  tonsils,  condy- 
lomata,  periostitis,  iritis,  loss  of  hair,  &c. 

The  fourth  stage,  or  Tertiary  Syphilis,  includes  the  more  remote  effects  i 
of  the  disease,  such  as  the  formation  of  gummata,  deep  uusymmetrical  ulcera- 
tion of  the  skin  or  mucous  membranes,  and  various  deep-seated  visceral  affec- 
tions.  Only  a comparatively  small  proportion  of  those  infected  suffer  from 
tertiary  symptoms. 

Between  the  secondary  and  tertiary  stages  an  interval  of  perfect  health  may 
intervene,  perhaps  interrupted  by  occasional  relapses  of  the  secondary  symp- 
toms. During  the  intervals  of  health,  the  syphilis  is  said  to  be  “ latent .” 

The  duration  of  these  various  stages  is  uncertain.  According  to  j 
Berkeley  Hill,  the  period  of  incubation  in  thirty-seven  trustworthy  cases  of 
experimental  inoculation  collected  from  various  sources,  varied  from  ten  to 
forty-six  days,  the  average  being  twenty-four.  The  most  common  periods 
were  twenty-five  and  twenty-eight  days.  The  duration  of  the  primary  symp- 
toms depends  very  much  on  treatment,  but  it  seldom  extends  beyond  a month 
or  six  weeks.  The  secondary  symptoms  commence  from  two  to  three  months 
after  inoculation,  and  last  from  a few  weeks  to  a year.  The  period  of  develop- 
ment, and  the  duration  of  the  tertiary  symptoms,  are  too  indefinite  to  be  stated 
with  any  approach  to  accuracy.  Symptoms  classed  as  tertiary  may  appear 
immediately  after  the  secondary  signs,  or  may  prove  fatal  after  many  years  of 
apparent  health. 

One  attack  of  syphilis  confers  upon  the  patient,  as  a rule,  an  immunity  for 
the  future  from  the  primary  or  secondary  forms  of  the  disease.  Second  attacks 
are,  however,  not  unknown,  but  they  are  not  more  frequent  than  in  small-pox 
or  measles.  When  the  patient  has  the  misfortune  to  suffer  a second  time,  the 
symptoms  are  never  so  severe  as  in  the  first  attack. 

From  a consideration  of  the  course  of  the  disease  as  above  described,  with  its 
periods  of  incubation,  and  of  invasion,  its  sequela:,  and  the  immunity  it  confers 
from  a second  attack,  Jonathan  Hutchinson  long  ago  pointed  out  its  analogy 
to  the  specific  fevers.  He  regarded  the  disease  as  a specific  fever  of  a very 
chronic  nature  and  irregular  course.  As  at  the  present  time  the  acute  specific 
diseases  and  syphilis  are  equally  included  in  the  group  of  general  infective 
processes,  Hutchinson’s  views  may  be  said  to  be  generally  accepted. 

Origin  of  Syphilis. — It  would  be  altogether  foreign  to  the  scope  of  this 
work  Avere  I to  enter  into  the  very  curious  and  interesting  question  as  to  the 
origin  of  syphilis,  a subject  that  admits  of  much  dispute,  and  which  has  been 
keenly  argued.  After  an  attentive  examination  of  it,  I think  there  can  be 
little  doubt  that  syphilis  Avas  either  introduced  into  Europe,  or  originated 
there  dc  novo,  toAvards  the  end  of  the  fifteenth  century.  There  is  no  mention 
made  by  the  medical  Avriters,  historians,  or  poets  of  antiquity  of  any -contagious 
disease  arising  from  sexual  intercourse  affecting  the  genital  organs,  and  folloAved 
by  constitutional  symptoms.  The  disease,  Avhen  it  first  attracted  public 
attention,  at  the  close  of  the  fifteenth  century,  Avas  looked  upon  as  a pre- 
viously unknoAvn  affection.  It  Avas  supposed  to  be  infectious  as  well  as 
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contagious,  and  its  treatment  was  not  understood.  This  would  scarcely  have 
been  the  case  had  it  been  previously  known  by  personal  observation  or  even 
by  tradition,  to  those  then  living.  If  it  had  previously  existed  111  the  old 
world  in  a mild  or  modified  form,  different  from  what  we  now  observe,  it  is 
certain  that  about  this  time  it  suddenly  assumed  greater  intensity,  all  its 
symptoms  being  aggravated  in  a remarkable  and  fearful  manner,  presen  mg 
characters  which  had  not  been  previously  alluded  to,  but  which  have  otto 
been  reproduced  in  modern  times  ; as,  for  .instance,  in  those  severe  forms  that 
were  observed  in  the  British  armies  during  the  Peninsular  war,  and,  according 
to  Larrey,  among  the  French  troops  during  Napoleon’s  German  campaigns. 

Contagion-  of  Syphilis— Syphilis  is  communicable,  1st,  by  the  direct 
inoculation  of  any  fluid  containing  the  specific  virus  ; and  2nd,  from  parents 


to  their  offspring.  . . 

1.  Direct  Inoculation— In  discussing  this  question,  it  is  necessary  to 

j consider  first  what  fluids  or  secretions  of  a syphilitic  subject  contain  the  virus, 
and  secondly,  the  various  ways  in  which  the  virus  may  be  communicated  iiom 

1 one  individual  to  another.  . 

That  the  discharge  from  the  primary  sore,  whether  it  be  thick  and  purulent 
1 or  simply  serous,  is  inoculable,  is  too  well  known  to  require  further  notice. 

The  contagiousness  of  the  discharges  from  secondary  syphilitic  sores  ^ has 
■ also  been  demonstrated  by  numerous  experiments.  The  thin  secretion  from 
mucous  tubercles  of  the  vagina,  anus,  and  mouth,  has  frequently  been  shown 
to  be  capable  of  causing  infection.  The  blood  itself,  in  more  than  one  instance, 
has  been  inoculated  with  success.  Professor  Pellizzari,  of  Florence,  inoculated 
a young  Surgeon,  Dr.  Bargioni,  on  the  6th  of  February,  I860,  with  blood 
taken  from  the  vein  of  a woman  suffering  from  syphilitic  eruptions.  The  site 
of  the  inoculation,  which  was  carefully  protected  by  a watch-glass  cover,  re- 
mained quiet  for  twenty-five  days  ; then  a papule  developed,  which  in  forty- 
four  days  became  an  ulcer  with  hard  base.  On  the  sixty-fifth  day  after 
inoculation,  a roseola  broke  out  on  the  trunk. 

Some  uncertainty  still  exists  as  to  whether  the  natural  secretions  of  syphilitic 
persons  are  contagious  of  themselves,  or  become  so  by  admixture  with  the 
blood  or  the  discharge  of  syphilitic  affections.  The  saliva,  the  milk,  and  the 
semen  have  been  inoculated  on  healthy  individuals  with  almost  invariably 
negative  results.  So  far,  therefore,  it  may  be  said  to  be  proved  beyond  a 
doubt  that  the  discharges  from  all  secondary  syphilitic  infections,  and  the 
blood  of  patients  suffering  from  acute  syphilis,  contain  the  specific  virus,  but 
there  is  110  definite  evidence  to  show  that  the  secretions  of  apparently  healthy 
mucous  surfaces  or  glands  in  a syphilitic  subject  are  capable  of  transmitting 
the  disease. 

The  actual  inoculation  of  the  virus  may  take  place  in  many  ways.  There 
is  no  reason  to  believe  that  it  can  enter  the  system  through  an  unbroken 
epithelial  surface.  On  the  other  hand,  it  readily  infects  any  surface  from 
which  the  epithelium  has  been  removed,  by  abrasion,  vesication,  or  ulceration. 
Wounds  or  punctures  are  also  readily  inoculated. 

Infection  naturally  takes  place  in  most  cases  during  coitus,  and  the  primary 
manifestation  is  usually  situated  in  those  parts  most  likely  to  suffer  from 
abrasion  during  the  act.  Whether  the  vaginal  mucus  of  a syphilitic  woman 
is  capable  of  conveying  the  poison,  if  she  be  not  at  the  same  time  suffering 
from  primary  sores  or  mucous  tubercles,  is  uncertain. 
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The  next  most  common  source  of  infection  is  the  secretion  of  the  mouth 
As  before  stated,  the  saliva  alone  has  not  been  proved  to  be  capable  of  con- 
veying the  poison,  but  if  mingled  with  the  secretion  from  mucous  tubercles  or 
the  discharges  from  secondary  ulcerations  of  the  tongue  or  tonsils,  it  is  un- 
doubtedly infectious.  The  disease  is  then  most  commonly  communicated  by 
kissing,  and  the  primary  sore  appears  on  the  lip  or  cheek.  Authentic  cases 
are  also  on  record  in  which  the  infection  has  been  carried  by  drinking  vessels 
spoons,  or  pipes,  and  in  one  case  the  primary  sore  appeared  on  the  knuckle  in 
a cut  received  whilst  striking  the  affected  person  in  the  mouth.  Infants 
suffering  from  inherited  syphilis  have  infected  their  wet-nurses,  the  primary 
manifestation  appearing  at  the  nipple.  This  point  is  one  of  very  great  import- 
ance, inasmuch  as  actions  for  damages  have  been  brought  by  women  who  have 
stated  that  they  have  become  diseased  from  the  child  that  they  have  nursed. 
There  are  so  many  cases  of  the  kind  recorded,  that  there  can  be  no  doubt  as 
to  the  possibility  of  the  occurrence.  Hunter  and  Lawrence  related  cases  in 
which  an  infected  child  communicated  the  disease  to  several  nurses  in  succes- 
sion ; in  Hunter’s  cases  three  wet-nurses  were  successively  infected,  two  of 
whom  gave  the  disease  again  to  their  own  children.  A considerable  mass  of 
evidence  upon  this  point  is  to  be  found  i w Ranking's  Abstract,  vol.  iv.  The 
disease  is  especially  apt  to  be  communicated  in  this  way,  if  the  nurse  have 
any  crack  or  abrasion  upon  her  nipple,  and  the  infant  sores  on  the  mouth. 
Colles,  however,  who  had  great  experience  in  syphilis,  states  that  the  disease 
may  be  communicated  to  the  nurse  from  an  infected  child  by  mere  contact, 
without  excoriation  ; but  when  we  consider  that  a period  of  three  weeks  or  more 
may  intervene  between  inoculation  and  the  appearance  of  any  sign  of  the 
disease,  the  statement  must  be  accepted  with  considerable  caution. 

Whether  a wet-nurse  can  infect  the  child  she  suckles  through  the  medium 
of  the  milk  is  a more  doubtful  question,  and  cannot  be  said  to  be  finally  deter- 
mined. Kicord  and  many  others  of  equal  authority  believe  it  to  be  possible,  and 
my  own  opinion  is  that  syphilis  has  been  transmitted  in  this  way,  though  very 
rarely.  In  Ranking' s Abstract,  vol.  iv.,  a number  of  cases  are  recorded  iu 
proof  of  its  occurrence. 

Primary  sores  on  the  finger  are  unfortunately  by  no  means  uncommon 
amongst  Surgeons  and  accoucheurs,  who  become  infected  whilst  dressing 
syphilitic  sores  or  attending  diseased  women  in  labour.  Washerwomen  are 
said  to  have  been  infected  in  the  hands  by  washing  linen  soiled  by  the  dis- 
charges from  venereal  sores. 

The  transmission  of  the  disease  by  vaccination  with  lymph  taken  from  a 
child  suffering  from  congenital  syphilis  was  until  comparatively  recently  denied 
by  most  authorities.  It  has  now,  however,  been  placed  beyond  a doubt  that  the 
disease  can  be  thus  communicated.  One  of  the  most  unquestionable  of  these 
accidents  is  that  which  occurred  in  the  Sub-Apennine  valley  of  Rival  tain  Pied- 
mont, in  1861.  Hr.  Paechiotti,  of  Turin,  who  was  employed  by  the  Italian 
government  to  report  on  the  attack,  has  published  an  account  of  it.  The 
facts  are  shortly  these.  In  May,  1861,  an  apparently  healthy  child,  named 
Chiabrera,  was  vaccinated  at  Rivalta  with  lymph  sent  from  Acqui  for  the 
purpose.  Ten  days  after  this  vaccination — on  June  7th — forty-six  healthy 
children  were  vaccinated  at  one  sitting  from  this  child.  Again,  on  the  12th 
June,  seventeen  other  healthy  children  were  vaccinated  from  one  of  the  forty- 
six.  Thirty-nine  of  the  first  series  of  forty-six.  and  seven  of  the  second  series 
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„f  seventeen,  received  syphilis  with  the  vaccine  disease,  ™*ing  a total  of 
fortv-six  out  of  sixty-three  children  simultaneously  inoculated  n *31 
Tl  mountain  village.  Some  months  elapsed  brfore  the  ^ccmatron  was 
suspected  to  have  been  the  source  ot  the  children  s bad  boa  1.  >y 
October,  when  attention  was  drawn  to  this  spreading  disease,  s x of  J 

six  syphilized  children  had  died  without  receiving  any  treatment  fouiteei 
were ‘recovering,  and  three  were  in  a precarious  condition  Twenty-three  veie 
dispersed  through  the  country,  and  their  condition  was  unknown  until  luitne 
researches  traced  them  out.  In  addition  to  the  children,  twenty  women 
suckling  them  were  inoculated  with  syphilis  from  the  children  ; through  the 
mothers,  the  disease  had  reached  some  of  the  husbands  and  even  the  elder 
children  of  the  different  families.  The  history  of  this  outbreak  of  vaccmo- 
syphilis  shows  that  the  disease  appears  in  only  a certain  proportion  ot  those 
inoculated  with  the  lymph.  It  has  been  attempted  to  explain  this  by  sup- 
posing that  syphilis  is  only  spread  when  blood  is  mixed  with  the  lymph  and 
that  pure  lymph  will  not  spread  syphilis  even  when  taken  from  a syphilitic 
child.  The  evidence,  however,  at  the  present  time  is  not  sufficient  to  prove 
this  definitely,  but  it  is  enough  to  impress  upon  every  vaccinator  the  necessity 
of  not  only  carefully  examining  every  vaccinifer  for  syphilis,  but  also  of  obtain- 
ing the  lymph  free  from  contamination  with  blood,  even  when  taken  from  an 
apparently  healthy  child. 

Syphilis  has  been  transmitted  in  one  well  authenticated  case  (see  p.  262) 
by  shin  grafting.  In  this  operation  the  grafts  are  cut  of  sufficient  thickness 
just  to  draw  blood,  so  that  there  is  no  difficulty  in  understanding  lion  the 
poison  may  be  conveyed  from  one  person  to  another. 

2.  Transmission  of  Syphilis  from  Parent  to  Offspring. — The  mode  ol 
communication  of  syphilis  to  the  ovum,  or  to  the  foetus  in  utero,  is  an  investi- 
gation that  has  much  occupied  the  attention  of  Surgeons,  and  is  of  consider- 
able practical  interest.  It  has  been  considered  probable,  that  the  poison 
may  be  communicated  to  the  embryo  in  at  least  four  ways  ; viz.,  1,  the 
father  may  have  a constitutional  taint  of  which  lie  has  been  imperfectly 
cured,  and,  without  communicating  any  syphilitic  disease  to  his  wife,  may  be 
the  parent  of  an  offspring  that  exhibits  indications  of  being  infected  ; or,  2, 
the  mother,  having  a similar  constitutional  disease,  may  in  like  manner  taint 
her  own  offspring  ; or,  3,  the  diseased  child  may  be  born  of  parents,  both  of 
whom  are  constitutionally  infected ; or,  4,  the  mother  may  become  pregnant 
with  a healthy  embryo,  but,  afterwards,  contracting  syphilis,  may  transmit  it 
to  her  offspring. 

There  are  very  good  reasons  for  believing  that  the  disease  does  not  pass 
from  the  father  to  the  child  without  also  implicating  the  mother.  In  the  first 
place,  this  faculty  is  shared  by  no  other  contagious  disease.  No  father  can  give 
his  offspring  small-pox,  though  the  mother  frequently  communicates  that 
disease  to  her  foetus.  In  the  next  place,  it  is  well  known,  as  Colics  of  Dublin 
long  ago  pointed  out,  that  a congenitally  syphilitic  child  never  locally  infects 
its  mother,  though  it  will  transmit  its  disease  readily  to  a wet-nurse,  whose 
breast  it  sucks  ; this  apparent  exemption  of  the  mother  being  due  to  the  fact 
that  she  has  been  already  infected.  Again,  the  symptoms  of  syphilis  arc  often 
exceedingly  mild  in  women,  and  constantly  overlooked.  Hence,  in  the  present 
state  of  our  knowledge,  it  is  safer  to  conclude  that  the  father  infects  the  mother, 
and  that  she  transmits  her  disease  to  the  offspring. 
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llicord,  however  states  that  a mother,  pregnant  with  a syphilitic  foetus,  the 
offspring  of  a father  labouring  under  constitutional  disease,  can  be  infected  - 
through  it  without  herself  having  had  primary  syphilis;  and  Jonathan 
Hutchinson  has  advanced  a considerable  amount  of  evidence  in  support  of 
this  doctrine,  which,  nevertheless,  fails  to  carry  conviction  to  my  mind  that 
such  communication  ever  takes  place. 

Duration  of  Transmissive  Power  in  the  Parents. — This  question  is 
one  of  great  importance  as  bearing  on  the  question  of  marriage  of  persons 
who  have  suffered  from  syphilis.  There  can  be  no  doubt  that  the  power  to 
transmit  the  disease  lasts  during  the  whole  time  that  the  secondary  manifesta- 
tions are  present.  There  is  equally  strong  evidence  for  believing  that  during 
the  tertiary  stage  the  parent  does  not  infect  his  offspring.  I know  instances 
of  men  who  had  contracted  syphilis  before  marriage,  and  had  been  imperfectly 
cured,  and  had  for  many  years  (ten,  fifteen,  or  even  twenty)  occasionally 
suffered  from  outbreaks  of  cutaneous  syphilides,  gummata,  and  other  varieties 
of  the  advanced  form  of  the  disease,  and  yet  have  been  the  parents  of  per- 
fectly healthy  children,  and  have  never  infected  their  wives.  Cases  have, 
however,  been  recorded  in  which  the  Avife  and  her  offspring  have  been  affected 
after  very  long  periods,  extending  even  to  ten  or  twelve  years,  even  when  no 
evident  signs  of  the  disease  Avere  present  in  the  parents  ; and,  on  the  other- 
hand,  marriage  at  trvo  years  after  infection  has  frequently  been  followed  by 
the  production  of  healthy  children.  When,  therefore,  the  question  is  put  to 
the  Surgeon,  Avhen  may  a patient  marry  who  has  suffered  from  constitutional 
syphilis,  it  is  by  no  means  always  easy  to  give  a direct  and  immediate  answer. 
I11  answering  the  difficult  question  that  is  thus  frequently  raised,  the  Surgeon 
must  be  Arery  cautious  ; he  must  bear  in  mind  that  the  health  and  happiness 
of  a woman  and  the  future  of  a family  are  often  dependent  on  his  reply  ; and 
that,  should  he  give  his  consent  to  the  union  and  evil  consequences  follow,  the 
whole  responsibility  Avill  be  throAvn  upon  him.  It  may  be  generally  stated  in 
the  first  place,  that  if  any  of  the  local  symptoms  of  syphilis  are  deA'eloping 
themselves,  the  affected  person  should  not  marry,  whatever  time  has  elapsed 
since  the  commencement  of  the  attack.  As  a general  rule,  even  if  all  local 
symptoms  have  disappeared,  it  is  adAdsable  not  to  marry  till  three  years  after 
the  commencement  of  the  disease.  If,  hoAvever,  there  are  reasons  which  make 
it  difficult  to  delay  so  long,  the  Surgeon  may  give  his  consent  to  the  patient's 
marrying  at  two  years  after  the  time  of  infection,  provided  he  lniA'e  shown  no 
distinct  symptoms  of  active  syphilis  in  the  preceding  tAveh'e  months.  Marriage 
under  tAvo  years  is  most  frequently  folloAved  by  the  production  of  diseased 
children,  and  should  never  be  consented  to  unless  the  attack  has  been  of  a 
very  slight  character  and  no  symptoms  have  been  observed  for  a year. 

Progress  of  Acquired  Syphilis.  First  Stage.  Period  of  Incuba- 
tion.— The  effects  of  contagion  are  not  immediately  manifested.  The 
time  that  intervenes  between  inoculation  and  activity  of  the  poison  is  called 
the  inciibalion  period.  It  may  be  occupied  in  three  Avays.  If  the  Aehielc 
containing  the  virus  be  of  a non-irritating  character,  the  broken  surface  heals, 
and  all  trace  of  the  inoculation  disappears  until  the  incubation  is  completed  : 
or,  as  the  vehicle  of  the  virus  is  often  pus  or  discharge  of  an  irritating  kind, 
it  may  cause  immediate  inflammation  at  the  point  of  inoculation.  Ibis 
irritation  subsides  in  a short  time,  and  the  part  then  remains  quiet  until  the 
incubation  is  complete,  when  the  syphilitic  poison  betrays  its  presence  by 
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characteristic  phenomena.  An  experiment  of  Calais  illustrates  this  : lie 
inoculated  the  matter  of  a pustular  syphilitic  eruption  on  the  arm  of  a medical 
student,  which  produced  a pustule  in  a couple  of  days;  this  healed  over  in 
about  a fortnight,  and  the  experiment  was  supposed  to  have  tailed  until  t ie 
thirty-fifth  day ; action  then  recommenced  by  the  development  ol  a papule, 
which  subsequently  ulcerated,  and  general  syphilis  followed  in  due  coinsc.  . 
the  syphilitic  virus  be  carried  in  the  pus  of  a local  contagious  chancre,  the  time 
of  incubation  is  often  occupied  by  the  course  of  a chancre,  which  may  or  may 
not  have  healed  over  when  the  syphilitic  poison  begins  its  action.  This  series 
of  events,  first  a suppurating  contagious  sore,  and  then  induration  forming  in 
the  base  of  the  sore,  or  in  its  scar  if  the  sore  have  already  healed,  is  perhaps 
almost  as  common  as  the  inoculation  of  syphilis  unaccompanied  by  immediate 
local  irritation  ; but  the  two  morbid  processes  have  no  connection  with  each 


other,  and  are  only  accidentally  co-existent. 

The  length  of  this  time  of  inactivity  varies  in  different  persons  ; it  is 
1 commonly  twenty-five  days.  The  shortest  known  period  before  the  poison 
began  to  reveal  its  presence  has  been  ten  days,  and  the  longest  forty-six  days. 
The  most  important  question  with  regard  to  this  stage  of  the  disease  is,  how 
: long  does  the  poison  remain  localized  at  the  seat  of  inoculation  before  entering 
! the  circulation  ? Iso  certain  answer  can  be  given  to  this  question,  but  it  is 
probable  that  the  period  between  inoculation  and  general  infection  is  very 
short.  Berkeley  Hill  records  a case  in  which  he  freely  destroyed  the  surface 
: of  the  wound  left  by  a rupture  of  the  frsenum  about  twelve  hours  after  infection, 
i but  in  spite  of  this  general  syphilis  followed.  Ricord,  who  at  one  time  believed 
that  destruction  of  the  seat  of  inoculation  within  five  days  would  prevent  the 
general  disease,  afterwards  completely  abandoned  this  view,  and  came  to  the 
■ conclusion  that  destruction  of  the  seat  of  infection  is  useless.  Experiments  on 
the  inoculation  of  vaccine  lymph  on  the  human  subject,  and  the  virus  of 
glanders  on  horses,  have  shown  that  the  time  that  elapses  between  the  local 
introduction  of  the  virus  and  its  entrance  into  the  circulation  is  very  short. 
In  glanders,  the  excision  of  the  seat  of  inoculation  one  minute  after  the  poison 
was  inserted,  failed  to  arrest  the  development  of  the  disease.  Those  cases, 
therefore,  in  which  general  syphilis  is  reported  to  have  been  cured  by  excision 
of  the  primary  sore  cannot  be  accepted  without  further  evidence. 

Second  Stage.  Appearance  of  the  Initial  Manifestation  or 
Primary  Sore. — When  the  period  of  incubation  is  past,  a peculiar  chronic  in- 
flammatory process  accompanied  by  the  growth  of  new  tissue  takes  place,  in 
the  seat  of  inoculation  beneath  the  epithelium,  if  that  be  intact,  or  in  the 
tissues  forming  the  base  of  the  ulcer,  if  the  inoculation  has  been  immediately 
followed  by  the  formation  of  a sore  consequent  upon  the  simultaneous  in- 
troduction of  the  poison  of  the  non-infecting  chancre  or  other  irritating- 
matter.  Should  such  a sore  have  healed,  the  new  growth  commences  in  the 
scar.  The  new  tissue  is  of  almost  cartilaginous  hardness.  Microscopic  ex- 
amination shows  it  to  be  formed  by  an  infiltration  of  the  connective  tissue  with 
small  round  cells.  With  these  larger  cells  containing  a single  nucleus  are 
found,  and  not  uncommonly  multinuclear  cells  of  considerable  size  are  met 
with.  These  differ  from  the  giant-cells  of  tubercle  in  being  smaller  and  more 
regular  in  outline.  It  is  the  formation  of  this  growth  that  forms  one  of  the 
most  distinctive  features  of  the  true  syphilitic  sore.  The  simple  chancre  is 
formed  by  a true  process  of  ulceration.  There  is  destruction  of  tissue  from  the 
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first,  and  snob  apparent  increase  as  there  may  be  results  merely  from  in- 
fiammatory  exudation,  and  the  cells  infiltrating  the  tissues  are  apparently  all 
migrated  white  corpuscles,  and  show  no  signs  of  higher  development,  in  the' 
initial  manifestation  of  syphilis,  in  addition  to  the  small  round  cells,  larger 
cells  evidently  undergoing  development  are  met  with.  In  the  simple  chancre 
there  is  from  the  first  evident  loss  of  substance  ; in  the  hard  sore  there  maybe  i 
distinct  increase  of  tissue  even  when  ulceration  is  taking  place.  The  new 
growth  in  the  initial  manifestation  of  syphilis  is  imperfectly  vascularized. 
The  walls  of  the  small  arteries  and  veins  in  the  infected  tissue  are  sometimes 
found  to  be  thickened,  and  the  lumen  obstructed  by  a growth  from  the  en- 
dothelium. Consequently  the  indurated  tissue  tends  readily  to  degenerate  and 
break  down. 

Clinically  the  initial  manifestation  assumes  two  forms,  the  desquamating 
papule,  and  the  indurated  chancre. 

The  desquamating  papule  appears  at  the  point  of  inoculation  as  an  elevated 
hard  dark-red  or  copper-coloured  spot  distinctly  elevated  above  the  surface, 
with  slight  desquamation  of  the  epithelium  covering  it.  At  first  it  is  very 
small,  hut  may  gradually  extend  till  it  reaches  half  an  inch  in  diameter.  It 
is  dense  and  hard,  its  edges  are  sharply  defined  ; it  is  practically  painless, 
causing  at  most  a slight  itching.  It  occurs  most  frequently  where  it  is  little 
exposed  to  friction  or  to  the  irritation  of  accumulated  secretions.  If  irritated 
in  any  way  it  readily  ulcerates  and  then  becomes  an  indurated  chancre.  In 
fact  it  rarely  remains  as  a papule  to  the  end.  From  its  painless  nature  it 
may  run  its  course  and  subside  without  attracting  the  attention  of  the 
patient. 

The  Indurated  or  Hunterian  Chancre  commences  as  a papule,  or  may 
begin  as  an  apparently  simple  sore  which  becomes  indurated  when  the  period 
of  incubation  is  past.  It  assumes  two  forms  dependent  on  the  amount  of  the 
surrounding  induration.  In  one  form  the  sore  is  superficial,  and  the  hardness, 
which  is  clearly  defined,  extends  but  little  beyond  it.  In  this  variety,  the  sore 
is  the  most  prominent  feature,  and  the  induration  may  even  be  difficult  to 
detect,  sometimes  assuming  the  form  described  by  Ricord  as  “ parchment  in- 
duration.” The  discharge,  if  the  sore  be  kept  clean  and  free  from  irritation,  is 
merely  serous,  and  under  the  microscope  shows  granular  debris  with  a few 
epithelium  scales.  If  the  surface  be  irritated  by  dirt,  or  by  any  substance,  used 
as  a dressing,  it  rapidly  becomes  purulent.  The  extension  of  the  ulceration  is 
slow  and  painless.  The  superficial  sore  forms  the  most  common  variety  of  the 
initial  manifestation.  It  occurs  usually  on  moist  surfaces  as  the  glans  or 
inside  of  the  prepuce  in  the  male,  or  labia  in  the  female. 

The  second  form  of  indurated  sore  is  that  most  properly  described  as  the 
“ true  Hunterian  chancre.”  It  is  surrounded  by  a dense  mass  of  induration 
extending  deeply  into  the  tissues.  It  is  considerably  elevated  above  the  sur- 
rounding parts,  and  the  surface  is  often  cup-shaped.  Grasped  between  the 
fingers  it  feels  almost  like  a piece  of  cartilage,  the  limits  of  the  induration 
being  clearly  and  sharply  defined,  and  the  surrounding  tissues  free  front  in- 
flammation. It  is  usually  painless,  and  its  surface  is  often  almost  dry,  there 
being  merely  a very  slight  serous  discharge.  It  is  most  common  on  the  glans 
or  on  the  corona.  Every  modification  may  be  met  with  between  these  two 
forms  of  the  indurated  sore.  It  lias  been  maintained  by  Surgeons  of  great 
authority  that  induration  at  the  site  of  inoculation  may  occasionally  be  absent. 
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It  is  certainly  in  sonic  rare  cases  so  slight  that  it  is  detected  with  difficult) , 
but  it  is  doubtful  if  it  is  ever  wholly  wanting. 

As  soon  as  the  primary  sore  makes  its  appearance,  the  patient  acqunes 
an  immunity  from  re-inoculation  of  the  poison,  the  dischaige  horn  <111 
indurated  sore  not  being  inoculable  on  the  patient  himself  under  ordinary 
circumstances.  If,  however,  the  surface  be  irritated  mechanically,  by 
the  application  of  irritating  dressings,  or  from  want  of  cleanliness  to 
such  an  extent  that  the  discharge  becomes  purulent,  it  will  then  as  a 
rule  become  auto-inoculable,  the  resulting  sore  resembling  a soft  chancre 
in  appearance,  and  not  presenting  the  characteristic  feature  of  the  hard 
chancre.  The  non-inoculahility  of  the  discharge  from  au  inflamed  hard  sore 
has  been  used  as  a means  of  diagnosis  between  the  hard  and  soft  chancre,  but 
in  cases  in  which  doubt  existed  the  sore  would  probably  be  suppurating  from 
irritation,  and  consequently  an  error  might  easily  arise. 

Number. — The  primary  syphilitic  sore  is  almost  invariably  single.  This 
foot  is  readily  explained  by  its  non-inoculability  on  the  patient  himself.  Arthur 
Cooper  states  that  of  103  cases  of  early  syphilis  admitted  into  the  Male  Lock 
Hospital,  in  91  there  was  only  one  initial  lesion,  7 had  two  sores,  and  five  had 
more  than  turn.  The  indurated  primary  ulcers  of  syphilis  are  most  frequent 
on  the  genitals , but  not  so  exclusively  limited  to  those  parts  as  are  local 
venereal  sores,  because  syphilis  is  communicated  in  various  ways  besides  that 
of  sexual  intercourse.  They  may  appear  on  any  part  of  the  body.  Fournier 
found  that,  of  472  cases  of  inoculation  in  men,  314  were  on  the  prepuce  and 
glans  penis,  109  on  other  parts  of  the  male  organ,  12  only  on  the  mouth,  6 on 
the  hands  and  fingers,  and  a few  on  the  eyelids,  tonsil,  and  navel. 

The  Urethral  Chancre  is  usually  situated  just  within  the  orifice  of  the 
canal,  and  may  be  seen  on  pressing  open  its  lips,  in  the  form  of  a small  sore, 
which  occasionally  creeps  out  upon  the  glans.  Sometimes  it  is  more  deeply 
seated,  so  as  to  be  out  of  sight ; when  this  is  the  case,  a discharge,  occasionally 
tinged  with  blood,  appears  in  small  quantities  from  the  urethra  ; at  a little 
distance  up  the  canal  there  will  usually  be  felt,  on  grasping  the  organ  between 
the  fingers,  a circumscribed  indurated  spot,  which  is  somewhat  painful  on 
pressure  and  after  micturition.  It  is  the  presence  of  chancres  in  this  canal 
that  formerly  led  to  the  supposition  of  the  identity  of  syphilis  and  gonorrhoea, 
.an  error  which  was  disproved  by  the  test  of  inoculation  ; the  discharge  from 
urethral  chancre  producing  the  typical  sore,  that  from  gonorrhoea  giving  no 
result  when  introduced  into  the  skin.  The  existence  of  chancre  within  the 
urethra  may  be  suspected  if  the  urethral  discharge  be  small  in  quantity, 
serous  in  character,  and  tinged  with  blood.  The  chancre  may  be  detected  by 
•everting  the  edges  of  the  urethra,  or,  if  situated  too  high  up  the  canal  to  lie 
. seen,  by  being  felt  hard  and  nodulated  through  its  coats. 

In  some  cases  of  disgusting  depravity  chancres  are  met  with  at  the  margin 
of  the  anus.  In  this  situation  they  present  nothing  peculiar. 

In  women  chancres  are  very  rare  on  the  vaginal  wall,  about  four  per  cent, 
are  said  to  occur  on  the  cervix  uteri,  and  the  remainder  on  the  external  organs 
of  generation. 

Labial  and  Facial  Chancres  arc  by  no  means  uncommon,  being  most 
frequently  the  result  of  the  inoculation  of  some  small  crack  on  the  lip  or  ex- 
coriation of  the  skin  of  the  face  with  the  discharge  from  mucous  tubercles  in 
the  mouth  ol  an  infected  person.  Chancres  on  the  lip  may  possibly  result 


ioSS 


VENEREA  L DISEA  SES. 


iilso  from  drinking  or  using  a spoon  after  a syphilized  person,  or  smoking  the 
same  pipe.  These  chancres  are  often  very  deceptive,  the  raised  and  indurated 
base  causing  them  closely  to  resemble  epithelioma.  In  a case  of  chancre  of 
the  cheek  lately  admitted  into  University  College  Hospital,  the  sore  was  as 
large  as  a half-a-crown,  and  raised  abruptly  above  the  surrounding  skin  for 
about  a quarter  of  an  inch.  The  sore  was  but  slightly  indurated,  and  the 
discharge  was  serous  and  bloody,  mixed  with  a little  pus.  The  surface  had 
a great  tendency  to  become  covered  with  scab.  In  other  cases  the  induration 
may  be  of  the  same  character  as  in  the  Hunterian  sore  on  the  penis.  The 
diagnosis  can  usually  be  made  without  difficulty  by  attention  to  the  foul 
surface,  hard  base  and  persistent  character  of  the  sore,  and  by  the  invariable 
presence  of  indolent  enlargement  of  the  lymphatic  glands  from  its  earliest 
appearance.  Later  on  the  appearance  of  skin-eruptions  will  make  the  nature 
of  the  case  evident.  From  cancer  labial  chancre  can  usually  be  distinguished 
by  the  age  and  sex  of  the  patient,  as  it  is  most  commonly  met  with  in  girls 
and  young  women  who  have  not  reached  the  age  for  cancer  ; indeed,  in  women 
at  any  period  of  life  cancer  of  the  lip  is  extremely  rare.  Chancres  have  been 
met  with  even  on  the  tongue. 

I would  especially  caution  the  Surgeon  not  to  be  misled  in  his  diagnosis  by 
the  modest  look  or  the  respectable  station  in  life  of  the  infected  woman.  In 
this,  as  in  all  other  cases  of  venereal  disease,  he  must  make  an  independent 
diagnosis  without  regard  to  social  considerations  or  to  the  statement,  often 
purposely  misleading,  made  by  the  patient. 

Syphilis  not  unfrequently  occurs  amongst  Surgeons  and  accoucheurs  as  a 
consequence  of  inoculation  on  the  fingers,  during  the  dressing  of  a venereal 
sore,  or  the  delivery  of  a diseased  woman  ; and  is  occasionally  met  with  also 
among  non-professional  persons.  It  usually  appears  as  a small  sore  by  the  side 
of  the  nail  and  under  its  matrix,  with  much  swelling,  redness,  and  pain  in  the 
finger,  which  becomes  bulbous  : pain  and  swelling  of  the  axillary  glands  soon 
follow.  If  the  nature  of  the  disease  be  not  recognized,  the  ulceration  will 
creep  round  the  tip  of  the  finger,  have  a foul  and  sloughy  look,  with  exquisite 
tenderness,  and,  resisting  all  ordinary  treatment,  may  be  set  down  as  malig- 
nant ; on  which  supposition  amputation  of  the  finger  has  been  proposed  and 
practised.  I have  seen  ai  least  four  cases  in  which  this  extreme  measure  has 
been  proposed,  but  in  which,  by  a timely  discovery  of  the  true  nature  of  the 
affection,  the  finger  was  saved. 

Variations  in  the  Sore  as  the  result  of  Irritation. — As  the  result  of 
irritation,  the  normal  serous  discharge  of  a hard  chancre  becomes  purulent. 
If  the  irritation  be  more  severe,  and  especially  if  inefficient  caustics,  as  nitrate 
of  silver,  have  been  applied,  the  surrounding  tissues  become  infiltrated  and 
swollen  so  as  to  obscure  the  characteristic  sharply  defined  edge  of  the  indura- 
tion. In  such  cases  it  is  often  impossible  to  make  a diagnosis  until  the 
inflammation  has  been  subdued  by  proper  treatment. 

Hard  sores  rarely  if  ever  assume  a sloughing  form.  Phagedamic  ulceration 
is,  however,  not  uncommon  {vich,  p.  1070). 

Prognosis  from  the  Appearance  of  the  Primary  Sore. — Every  patient 
who  has  the  initial  manifestation  is  already  suffering  from  constitutional 
syphilis,  and  nothing  can  prevent  his  suffering  from  secondary  symptoms. 
These  may  be  so  slight  as  to  be  scarcely  noticeable,  or  so  severe  as  to  endanger 
life.  Much  induration  is  often  thought  to  precede  a severe  course  of  syphilis. 
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and  possibly  this  may  be  true  ; but  the  most  severe  symptoms  ha\  e ulso 
followed  small  superficial  sores,  so  that  it  is  not  safe  to  draw  any  conclusion 
. from  the  appearance  of  the  initial  manifestation. 

Course  of  the  Indurated.  Sore. — If  unmodified  by  treatment  the  initial 
manifestation  tends  slowly  to  disappear,  the  surrounding  induration  melting 
. away  and  the  sore  healing,  a scar  being  left  behind,  which  is  more  or  less 
i marked,  according  to  the  extent  and  depth  of  the  ulceration  that  has  accom- 
3 panied  the  process.  The  simple  desquamating  papule  may  leave  no  recog- 
1 nizable  scar.  The  length  of  time  which  may  elapse  before  spontaneous 
i disappearance  of  the  induration  takes  place  is  uncertain,  but  it  is  rarely,  if 
. ever,  under  two  months. 

Indolent  Enlargement  of  the  Lymphatic  Glands. — The  so-called 
indolent  bvbo  is  the  next  change  to  follow  induration  at  the  scat  of  inoculation. 
The  time  at  which  this  follows  the  appearance  of  the  initial  manifestation  is 
variously  stated  at  from  seven  to  eleven  days.  Most  commonly  the  glands 
arc  found  already  enlarged  when  the  patient  .first  presents  himself,  and  form 
an  important  element  in  the  diagnosis.  One  gland  enlarges  first  and  several 
follow  ; the  glands  are  painless,  or  only  very  slightly  tender,  and  the  hardness 
is  such  that  they  are  often  described  as  feeling  like  bullets.  The  skin  over 
them  is  unaltered  in  appearance,  and  the  individual  glands  can  be  clearly 
distinguished,  even  when  they  form  together  a considerable  mass,  there  being 
no  doughy  swelling  about  them  as  in  the  acute  suppurating  bubo.  In  rare 
;;  cases,  if  the  sore  be  irritated  so  that  it  is  suppurating  freely,  or  if  the  patient 
has  unwisely  taken  violent  exercise,  as  dancing,  riding,  and  the  like,  suppura- 
»'  tion  may  take  place,  and  an  abscess  form  around  the  glands.  The  pus, 
however,  from  such  an  abscess  is  never  auto-inoculable  like  that  from  the 
virulent  bubo  following  a soft  chancre.  If  the  point  of  contagion  be  situated 
near  the  middle  line,  at  the  fraenum  for  instance,  the  glands  in  both  groins  are 
often  enlarged. 

1 SECONDARY  AND  TERTIARY  CONSTITUTIONAL  MANIFESTATIONS  OF  SYPHILIS. 

In  describing  the  constitutional  manifestations  of  syphilis  it  will  be  most 
' convenient  to  give  first  an  outline  of  the  general  pathology  and  the  ordinary 

I course  of  the  disease  and  its  treatment,  and  subsequently  to  consider  more  in 
detail  the  special  syphilitic  affections  of  the  various  textures  and  organs. 

General  Pathology  and  Progress  op  Syphilis. — After  the  appearance 
of  the  initial  manifestation  there  is  usually  an  interval  of  from  five  to  seven 
weeks  before  any  further  characteristic  symptoms  are  developed.  This  has 
been  termed  “ the  period  of  second  incubation.”  During  this  time  there  is  in 
most  cases  some  disturbance  of  health  ; the  patient  becomes  pale,  and  suffers 

I I from  malaise  or  a general  sense  of  indisposition,  often  with  some  loss  of 
fiesh.  Neuralgic  pains  in  the  head  and  other  parts  of  the  body  are  common 

1 during  this  stage.  Sometimes  there  is  distinct  but  slight  febrile  disturbance 
i just  before  the  cutaneous  eruptions  make  their  appearance,  but  this  is  seldom 
1 sufficiently  marked  to  attract  attention. 

At  the  end  of  this  period,  often  before  the  primary  sore  is  healed,  the 
^ secondary  manifestations  of  the  disease  make  their  appearance.  These  consist 
of  various  superficial  affections  of  the  skin  and  mucous  membranes,  usually 
‘i  aPPearing  more  or  less  symmetrically.  In  the  skin  the  early  syphilitic 
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eruptions  or  sypliilides  present  the  following  gradations.  In  the  simplest 
form  there  is  hypcrmmia  of  the  papillae  in  localized  spots  with  some  retarda- 
tion of  the  blood-stream.  We  consequently  get  a red  patch  of  a somewhat  ' 
dusky  colour  not  perceptibly  elevated  above  the  surface.  On  pressing  on  the 
discoloured  area  the  red  tint  disappears,  a faint  brownish  or  copper-coloured 
stain  is  left  behind.  This  is  presumably  due  to  staining  of  the  tissues  by  the 
pigment  from  a few  corpuscles  which  have  escaped  from  tire  distended  vessels. 
This  form  of  eruption  is  described  as  macular  syphilide,  syphilitic  roseola. 

It  is  the  most  common  and  the  earliest  of  all  the  cutaneous  affections.  It 
occurs  also  on  mucous  membranes,  and  is  usually  of  short  duration. 

If  the  hyperaemia  continues  for  a longer  time,  the  papillae  become  swollen 
and  an  increased  growth  of  epithelium  takes  place  on  their  surface.  There  is 
thus  formed  a red  patch,  slightly  elevated  and  covered  with  a branny  or  scaly 
layer  of  desquamating  epithelium.  This  is  the  squamous  syphilide  or  syphilitic 
psoriasis,  a common  early  syphilitic  eruption.  If  the  eruption  occurs  in  a 
moist  place,  as  in  the  neighbourhood  of  the  anus  or  on  a mucous  membrane, 
the  hypertrophy  of  the  papillae  is  usually  more  marked,  and  the  new  epithelium 
instead  of  forming  dry  scales  separates  early  or  forms  a sodden  white  mass  on 
the  surface  of  the  patch.  Occasionally  the  papillary  aspect  of  the  growth  is 
very  distinct.  This  is  the  mucous  tubercle  or  flat  condyloma,  and  when  the 
eruption  is  general  every  gradation  may  be  traced  between  it  and  the  squamous 
syphilide,  according  to  the  degree  of  moisture  of  the  part  in  which  the  patch 
is  situated. 

The  next  degree  of  the  process  is  the  syphilitic  papule  or  papular  syphilide. 
This  is  the  result  of  a coagulable  inflammatory  exudation  into  the  papilla;  ot 
the  skin.  It  forms  a hard,  red,  elevated  patch,  usually  of  small  size  and 
covered  by  a bran-like  desquamation  of  the  epithelium.  It  merges  insensibly 
into  the  squamous  syphilide,  or,  if  in  a moist  part,  into  the  mucous  tubercle. 

If  the  process  be  more  acute,  the  serum  from  the  exudation  raises  the 
cuticle  and  a vesicle  is  formed.  Vesicular  syphilide  is  a rare  form  of  eruption. 
Should  it  be  still  more  acute,  migrating  corpuscles  penetrate  tbe  Malpighian 
layer  of  the  epithelium,  and  mixing  with  the  serum  in  the  vesicle,  convert  it 
into  a pustule,  and  there  is  then  developed  the  pustular  syphilide.  When  the 
pustules  occur  in  the  early  stages  of  syphilis,  they  dry  up  and  form  scabs, 
beneath  which  no  ulceration  takes  place,  and  no  scars  are  left  when  they  arc 
healed.  On  mucous  membranes,  from  the  thinness  and  softness  of  the 
epithelium,  the  superficial  layer  is  very  early  cast  off,  and  there  is  thus  formed 
the  small  superficial  ulcer  commonly  met  with  on  the  tongue  and  lip. 

All  the  early  syphilitic  eruptions  are  merely  modifications  of  one  pathologi- 
cal process,  differing  in  degree  but  not  in  nature.  They  occur  in  all  parts  of 
the  body,  and  often  in  situations  which  are  not  affected  by  simple  eruptions 
of  the  same  character  ; thus,  for  instance,  the  squamous  syphilide  is  common 
on  the  palms  of  the  hands,  the  soles  of  the  feet,  and  the  flexure  of  joints.  They 
present  also  the  great  peculiarity  of  causing  little  or  no  itching  or  irritation. 
More  than  one  form  of  eruption  may  be  present  at  the  same  time,  and  in  this 
again,  they  differ  from  simple  skin  diseases. 

°With  the  skin-eruptions  there  is,  in  the  majority  of  cases  some  affection  of 
the  throat.  With  the  roseola  of  the  skin  there  is  usually  some  redness  and 
dryness  of  the  fauces,  as  if  a similar  eruption  was  taking  place  there  also. 
Later  on  ulceration  of  the  tonsils  very  commonly  takes  place.  The  ulcers  are, 
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as  a rule,  symmetrical ; they  have  sharply-cut  edges,  and  a grey  floor,  and 
the  mucous  membrane  round  is  reddened.  They  cause  singulaily  little  pain 
in  most  cases,  and  have  no  tendency  in  this  stage  of  the  disease  to  extend  far 
beyond  the  surface  of  the  tonsil,  or  to  cause  extensive  destruction  of  the 
pillars  of  the  fauces  or  soft  palate. 

The  remaining  symptoms,  belonging  to  the  secondary  stage  of  the  disease 
are,  loss  of  hair,  pains  in  the  bones,  periostitis  without  any  tendency  to  termi- 
nate in  suppuration,  caries  or  necrosis,  and  inflammation  of  the  iris. 

The  most  constant  of  the  foregoing  symptoms  are  the  roseola  followed  by 
papular  and  squamous  syphilide,  with  ulceration  of  the  throat  ; mucous 
tubercles,  loss  of  hair,  and  periostitis  are  common  but  by  no  means 
constant ; iritis  is,  fortunately,  met  with  only  in  a small  percentage  of  cases 
of  syphilis. 

During  the  time  the  eruptions  are  making  their  appearance  chronic  enlarge- 
ment, with  induration  of  the  lymphatic  glands  throughout  the  body,  is  not 
uncommon.  The  patient  is  usually  anaemic  and  thin,  but  not  necessarily  so. 

The  secondary  stage  may  end  in  two  months  or  extend  over  a year.  When 
it  has  come  to  an  end  the  patient  may  never  suffer  again  from  any  symptoms 
of  the  disease,  or  he  may  pass  on  directly  to  the  development  of  those 
pj  symptoms  which  are  classed  as  tertiary.  Iu  typical  cases  an  interval  of  months 
■ or  years  may  intervene  between  the  tertiary  and  secondary  stage,  during 
which  occasional  relapses  of  the  secondary  symptoms  may  occur.  In  other 
cases,  again,  the  tertiary  affections  may  appear  before  the  secondary  signs 
have  subsided.  Thus  there  is  no  distinct  line  of  demarcation  between 
secondary  and  tertiary  syphilis. 

The  tertiary  stage  of  syphilis  is  characterized  by  the  appearance  of  ulcers 
j on  the  skin,  and  mucous  membranes,  usually  asymmetrical,  and  having  a 
tendency  to  spread  widely,  and  to  cause  considerable  destruction  of  tissue  ; 
by  certain  chronic  degenerative  changes  in  the  blood-vessels  ; by  chronic 
fibroid  induration  of  organs  and  tissues,  and  by  the  development  of  masses  of 
new  tissue  forming  definite  tumours  prone  to  early  degeneration — syphilitic 
f gummata  or  syphilomata. 

The  ulcers  on  the  slcin  begin  in  various  ways.  First,  they  may  arise  in 
much  the  same  way  as  the  secondary  eruptions.  A localized  patch  of  the 
skin,  a quarter  of  an  inch  or  more  in  diameter,  becomes  inflamed,  usually 
vesication  takes  place,  the  fluid  in  the  bleb  becomes  rapidly  purulent  and  then 
! dries  up,  leaving  a dry  adherent  scab  which  gradually  increases  in  thickness 
and  diameter.  If  this  be  removed,  a circular  ulceration  of  the  cutis  is  found 
beneath,  which  may  slowly  spread  with  the  formation  of  a fresh  scab.  This 
form  of  eruption,  known  as  nqria,  occurs  scattered  over  the  whole  body,  and 
in  this  resembles  a secondary  eruption.  In  fact,  it  forms  an  intermediate 
link  between  secondary  and  tertiary  affections. 

Secondly,  small  gummata  form  in  the  cutis  vera,  forming  flat  dusky-red  or 
‘ copper-coloured  elevations,  known  as  tubercular  syphilide,  or  syphilitic 
tubercles.  These  soften  in  the  centre,  and  an  ulcer  forms  which  may  spread 
(‘!  slowly. 

Thirdly,  a gumma  may  form  iu  the  subcutaneous  tissue ; which  softens, 
becomes  adherent  to  the  skin,  and  opens  on  the  surface  by  ulceration,  leaving 
i a deep  excavated  cavity,  with  an  adherent  yellow  slough. 

Lastly,  in  syphilitic  subjects,  a simple  injury  to  the  skin  may  lead  to 
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a spreading  ulcer.  This  form  is  most  common  on  the  leg.  All  tertiary- 
ulcers  tend  to  spread  slowly,  often  extending  on  one  side  while  healing  on  the 
other.  They  thus  are  often  crescentic  or  serpiginous  in  form. 

The  changes  observed  in  the  smaller  arteries  consist  of  a gradual  narrowing 
of  the  lumen  by  a growth  apparently  originating  by  proliferation  of  the  en- 
dothelium. The  external  coat  is  also  thickened,  but  in  a slighter  degree. 
These  changes  have  been  observed  in  the  cerebral  and  renal  arteries  of 
medium  size,  and  in  the  smaller  vessels  in  the  neighbourhood  of  gummata. 
In  the  larger  arteries  no  distinctive  changes  are  met  with,  but  it  is  a 
well-known  fact  that  the  great  majority  of  aneurisms  of  the  larger  vessels 
in  young  subjects  occur  in  those  who  have  suffered  from  constitutional 
syphilis. 

Overgrowth  of  the  connective  tissue  is  met  with  in  the  lung,  liver,  spleen,  . 
testicle,  and  other  organs,  and  with  it  must  be  classed  the  diffuse  hypertrophy 
of  bone,  which  is  not  an  uncommon  consequence  of  syphilis.  An  organ 
affected  in  this  way  is  tougher  and  harder  than  natural,  and  at  first 
increased  in  bulk.  If  it  is  inclosed  in  a fibrous  capsule,  as  the  liver  or 
testicle,  this  is  thickened  and  opaque,  sometimes  uniformly,  sometimes  in 
patches.  When  the  organ  is  covered  by  a serous  membrane  this  also  shows 
signs  of  chronic  inflammation  ; thus  a syphilitic  lung  or  liver  always  shows 
firm  fibrous  adhesions  between  the  visceral  and  parietal  layers  of  serous  mem- 
brane. A testicle  is  almost  invariably  surrounded  by  a hydrocele  often 
divided  into  separate  sacs  by  adhesions  between  the  visceral  and  parietal 
layers  of  the  tunica  vaginalis.  In  a later  stage  the  affected  organ  may  shrink 
and  become  puckered  on  the  surface.  A section  shows,  in  the  early  stage  of 
enlargement,  that  the  proper  structure  is  infiltrated  by  a whitish  or  semi- 
transparent  material  of  considerable  firmness  lying  in  the  natural  situations 
of  the  connective  tissue  and  following  the  lines  of  the  vessels.  In  the  testicle 
the  septa  may  thus  be  increased  to  half  a line  or  more  in  thickness.  In  the 
later  stages,  when  the  active  process  has  ceased,  dense  cicatricial  bands  of 
fibrous  tissue  may  pass  through  the  organ  in  various  directions  leading  to 
puckered  scars  on  the  surface.  The  process  is  painless,  and  the  performance 
of  the  natural  function  of  the  organ  is  diminished  in  proportion  to  the 
destruction  of  its  proper  structure  by  the  pressure  of  the  new  growth. 

The  microscopic  appearances  presented  in  organs  thus  affected  are  those 
of  chronic  interstitial  inflammation.  The  interstitial  connective  tissue, 
sometimes  throughout  the  affected  organ,  sometimes  in  bands  or  patches, 
is  found  to  be  infiltrated  with  small  round  cells,  about  the  size  and  shape 
of  white  blood  corpuscles.  Between  the  cells  is  a delicate  stroma,  usually 
finely  fibrillated.  Vessels  of  new  formation  are  abundantly  present  in  the 
new  tissue.  The  growth  seems  to  commence  round  the  vessels  and  to 
infiltrate  along  their  course.  At  a later  stage  it  becomes  developed  into 
flense  fibroid  tissue,  and  at  the  same  time  undergoes  considerable  contrac- 
tion, and  this  may  lead  to  deformity  and  puckering  of  the  affected  organ. 
The  normal  structures  of  the  part  are  pressed  upon  by  the  growth,  and  ma.\ 
degenerate  and  be  completely  absorbed  in  parts.  The  original  vessels  show 
the  changes  just  described,  and  are  frequently  obliterated. 

This  process  manifests  itself  in  bone  by  a gradual  enlargement  extending 
over  a considerable  area,  and  accompanied  by  a great  increase  in  density  0 
the  structure  (sclerosis  of  bone).  The  Haversian  canals  are  narrowed,  am  in 
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n many  arc  completely  obliterated,  and  thus  from  want  of  blood-supply  death 
1 of  a portion  of  bone  may  take  place  (syphilitic  necrosis).  The  bones  of  the 
B skull  furnish  some  of  the  best  specimens  of  this  change. 

The  most  characteristic  pathological  product  of  tertiary  syphilis  is  the 
r'  gumma,  or  as  it  is  sometimes  called  the  syphiloma  or  syphilitic  granuloma.  A 
j gumma  commences  by  a localized  process  essentially  similar  to  the  diffuse 
[ form  just  described,  namely,  au  infiltration  of  the  connective  tissue  of  the 
a‘j , affected  part,  with  small  round  cells.  These  cells  may  be  in  part  migrated 
•!  white  corpuscles,  and  in  part  formed  by  proliferation  of  the  original  connective 
g.  tissue  corpuscles.  It  is  impossible  to  say  to  what  extent  they  owe  their  origin 
to  these  two  sources.  New  vessels  are  formed  amongst  the  cells,  and  thus  a 

(tissue  is  developed  having  the  characters  of  granulation  tissue.  This  continues 
to  increase  in  quantity  till  the  special  structure  of  the  part,  such  as  epithelium 
in  a gland,  striated  fibres  in  muscle,  fat  cells  in  adipose  tissue,  or  the 
compact  tissue  of  bone,  disappear  in  the  affected  area,  being  destroyed  and 
. absorbed  in  consequence  of  the  pressure  of  the  invading  growth.  Thus 
a nodule  is  formed,  composed  of  small  round  cells,  between  which  is  an  inter- 
cellular substance,  small  in  amount  and  usually  distinctly  fibrillated,  so  as  tp 
; give  the  new  tissue  considerable  toughness.  The  gumma  in  this  stage  is 
abundantly  vascular.  The  new  tissue  exceeds  in  bulk  that  which  it  has 
replaced,  and  thus  forms  a distinct  tumour.  It  increases  by  a progressive 
infiltration  of  the  surrounding  structures,  and  not,  as  in  tubercle,  by  the  for- 
mation of  new  nodules,  which  coalesce  with  that  first  formed.  The  growth 
continues  till  the  gumma  may  reach  the  size  of  a walnut  ; but  long  before  this 
- — in  fact  soon  after  the  gumma  becomes  recognizable — degenerative  changes 
have  taken  place  in  its  structure.  These  arise,  not,  as  in  tubercle,  from  the 
absence  of  vessels  in  the  new  tissue,  but,  as  has  been  pointed  out  by  Green- 
field, from  a gradual  obliteration  of  the  small  arteries  entering  the  mass 
by  the  process,  already  described,  of  proliferation  of  the  endothelium  and 
: thickening  of  the  external  coat.  Probably  also  the  pressure  of  the  new 
cells,  closely  packed  together,  obstructs  the  circulation  through  the  capil- 
laries. As  a result  of  the  starving  of  the  new  tissue  thus  brought  about 
fatty  degeneration  takes  place.  The  cells  wither  and  become  filled  with 
fat  granules,  and  finally  arc  represented  merely  by  fatty  debris,  amongst 
which  the  individual  elements  are  not  recognizable.  The  intercellular 
tissue,  when  fibrillated,  undergoes  but  little  change,  and  thus  the  caseous 
mass  retains  a considerable  degree  of  toughness,  very  different  from  that 
of  yellow  tubercle.  The  caseation  may  follow  very  closely  on  the  growth  ; 
but  while  growing  a gumma  is  always  surrounded  by  a zone  of  cell-infil- 
tration of  the  neighbouring  connective  tissue,  with  vessels  of  new  forma- 
tion amongst  the  cells.  The  cascatcd  centre  of  an  old  gumma  often  contains 
ciystals  of  cholesterine.  Gummata  vary  somewhat  in  consistence  according 
to  the  degree  of  fibrillation  of  the  intercellular  substance.  In  some  cases 
mucous  softening  seems  to  take  place  and  the  gumma  may  be  almost  gela- 
l tinous  in  consistence. 

Ihe  ultimate  fate  of  a gumma  varies  in  different  parts  and  under  dif- 
fcient  ciicumstances.  Even  after  caseation  and  partial  softening  it  may, 
under  proper  treatment,  be  completely  absorbed,  leaving  a depressed  fibrous 
cicatrix  behind  it.  In  other  cases,  especially  in  gummata  of  the  subcu- 
taneous tissue,  bone  and  muscle,  softening  takes  place,  followed  by  suppura- 
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tion  round  the  softened  mass.  The  pus  finally  reaches  the  surface,  and 
the  tissue  of  the  gumma  is  cast  off  as  a slough.  The  slough  is  tenacious  I 
and  slow  to  separate  even  after  the  pus  has  been  discharged.  It  has  been  3 
very  aptly  compared  to  a piece  of  wet  wash-leather.  In  this  it  differs  1 
entirely  from  caseated  tubercle,  which,  when  under  similar  circumstances, 
forms  a granular  mass  which  can  be  readily  scraped  away  with  a sharp  I 
spoon.  In  the  liver,  testicle  and  brain  growth  may  cease,  and  the  surrounding 
zone  of  cell-infiltration,  instead  of  degenerating,  may  be  developed  into  a 
fibrous  capsule,  which  may  enclose  the  caseated  mass  and  completely  encyst 
it.  In  this  condition  it  may  remain  permanently  without  causing, further 
mischief.  Calcification  occasionally  takes  place,  but  is  far  from  common. 

A fully  developed  gumma,  free  from  softening,  presents  to  the  naked  eye  on 
section  the  following  appearances.  The  cut  surface  is  smooth,  of  a pale  straw 
yellow  colour,  of  tough  consistence,  and  on  scraping  yields  but  a small  amount 
of  granular  debris,  sometimes]  scarcely  any.  Though  its  outline  is  tolerably 
well  defined,  it  can  always  be  seen  that  the  growth  is  not  circumscribed,  but 
is  sin-rounded  by  a greyish  semi-transparent  or  opaque  zone  infiltrating  the 
surrounding  tissues,  and  often  sending  processes  in  various  directions  along 
the  lines  of  the  vessels  for  some  distance.  The  organ  in  which  it  is  situated 
is,  in  many  cases,  the  seat  also  of  general  interstitial  fibroid  induration. 

From  the  above  description  it  will  be  seen  that  a gumma  resembles  tubercle  1 
in  being  a new  growth  of  the  type  of  granulation-tissue,  prone  to  early  fatty 
degeneration,  followed  often  by  softening  and  elimination  by  suppuration.  It 
differs  from  tubercle  in  being  vascular  during  the  whole  stage  of  evolution,  in 
its  capability  of  being  absorbed  or  of  undergoing  a development  in  part  into 
fibrous  tissue,  in  the  toughness  of  its  tissue,  and  in  the  absence  of  the  charac- 
teristic tubercle  follicle  or  nodule,  with  its  giant-cell,  epithelioid  cells, 
lymphoid  corpuscles,  and  reticulated  stroma. 

Clinically  in  those  parts  in  which  a gumma  comes  under  the  observation  of 
the  Surgeon,  it  forms  an  indolent  tumour  of  slow  growth,  often  accompanied 
by  a good  deal  of  aching  pain.  If  superficial  it  slowly  approaches  the 
cutaneous  surface,  the  skin  becomes  adherent,  and  then  dusky  red.  The 
mass  softens  and  fluctuates  distinctly,  and  an  opening  forms  from  which  some 
thin  unhealthy  pus  escapes.  This  gradually  increases  in  size  by  ulceration  in 
many  cases,  till  the  whole  reddened  skin  is  destroyed.  1 he  tissue  of  the 
gumma  is  seen  as  an  adherent,  tough  slough,  like  a piece  of  wet  wash-leather, 
which  slowly  separates  ; the  cavity  becomes  lined  with  healthy  granulations, 
and  heals  without  difficulty,  leaving  a deep  cicatrix.  If  a bone  be  affected, 
a carious  patch  is  left,  sometimes  complicated  by  the  presence  of  sequestra 
of  varying  size.  Small  gummata,  not  more  than  one-quarter  of  an  inch  in 
diameter,  may  form  in  the  cutis  vera,  and  afterwards  soften  and  run  the  same 
course  as  deeper  and  larger  growth  of  the  same  kind.  In  this  situation  the\ 
form  the  skin  disease  known  as  tubercular  syphilide.  Gummata  do  not 
necessarily  cause  any  enlargement  of  the  neighbouring  lymphatic  glands, 
though  this  may  occur  when  softening  and  suppuration  are  taking  place. 

Gummata  will  be  further  referred  to  with  the  organs  in  which  they  arc  met 

with.  , 

Gummata  have  been  occasionally  met  with  in  an  early  stage  ot  syphilis, 

and  some  authorities  have  maintained  that  the  processes  concerned  in  the 
formation  of  a gumma  differ  in  no  essential  respect  from  these,  occurring  m 
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I the  induration  round  the  primary  sore  and  in  the  lymphatic  glands.  Theie 
is,  however,  one  essential  difference — the  discharges  from  softening  gumma  a 
are,  so  far  as  is  known,  not  infective,  consequently  it  seems  probable  that  the 
specific  virus  of  syphilis  is  not  present  in  them.  It  has  therefore  been 
suggested  that  the  changes  in  the  vessels,  the  diffuse  overgrowth  of  interstitial 
tissue  of  organs,  and  the  formation  of  gummata,  arc  not  the  direct  effect  of  t ic 
virus,  but  are  due  to  some  modification  of  the  mode  of  growth  and  nutrition 
of  the  tissues,  impressed  upon  them  by  the  poison  while  it  was  active  in  the 
svstem.  The  unsymmetrical  character  of  the  later  eruptions  would  indicate 
that  they  are  not  dependent  on  an  active  virus  circulating  in  the  blood-stream. 
At  present  we  have  not  sufficient  knowledge  of  the  nature  of  the  a irus  of 
syphilis,  or  of  its  mode  of  action,  to  render  these  speculations  of  any  real  value. 

Prognosis. — The  severity  and  form  of  the  manifestations  which  follow  con- 
tagion are  very  various.  Diday  states  that  in  93  cases  treated  by  him  without 
specifics,  7 suffered  only  from  a single  eruption  on  the  skin,  and  after  that 
showed  no  further  signs  of  the  disease  ; in  53  the  disease  lasted  fiom  ten  to 
eleven  months,  with  eruption  on  the  skin  and  mucous  membranes,  occurring 
irregularly  with  repeated  relapses  ; 29  suffered  from  severe  cutaneous  erup- 
tions, periostitis,  iritis,  &c.,  the  average  duration  of  the  disease  being  twenty 
months  ; and  in  4 only  did  the  disease  assume  a grave  form  with  early  appear- 
ance of  tertiary  symptoms.  Berkeley  Hill  considers  that  these  statistics  form 
a valuable  index  of  the  natural  course  of  syphilis. 

The  Circumstances  influencing  the  Progress  of  the  disease  are  chiefly 
the  following  : — 

Age. — Other  things  being  equal,  the  disease  runs  the  mildest  course  in 
young  adults.  Infants  suffer  more  severely,  and  after  middle  life  syphilis  is 
very  apt  to  prove  intractable.  According  to  some  authorities,  it  is  practically 
incurable  if  contracted  after  forty,  the  patient  being  constantly  troubled  by 
relapses  for  the  remainder  of  his  life. 

Sex. — Females  are  apt  to  suffer  severely,  because,  from  the  more  concealed 
situation  of  the  primary  sore,  they  often  do  not  come  under  treatment  till  the 
secondary  symptoms  are  fully  developed.  Pregnancy  usually  aggravates  the 
course  of  the  disease. 

Personal  Habits  and  Surroundings  exert  a considerable  influence  on  the 
course  of  syphilis.  The  disease  is  seen  in  its  worst  forms  amongst  those  who 
suffer  from  insufficient  food,  clothing  and  washing,  and  are  addicted  to 
alcoholic  excesses.  In  a young  adult  of  sound  constitution,  who  leads  a healthy 
and  steady  life,  with  plenty  of  out-door  exercise,  syphilis  is  very  rarely 
followed  by  any  of.  its  graver  consequences,  and  usually  ceases  to  give  rise  to 
any  symptoms  in  about  one  year. 

The  state  of  the  patient’s  health  also  determines  to  a great  extent  the  kind 
of  attack  he  will  undergo.  In  scrofulous  or  tuberculous  subjects  the  disease 
usually  runs  a severe  course,  and  tertiary  ulcerations  are  very  prone  to  occur. 
In  gouty  subjects  the  skin  eruptions  are  very  apt  to  relapse,  and  periostitis 
is  common.  Rheumatism  also  is  said  to  render  the  patient  prone  to  inflam- 
mations of  bones  and  iritis  during  the  progress  of  syphilis.  Disease  of  the 
kidneys  is  always  a most  serious  complication. 

After  the  symptoms  of  the  disease  have  subsided,  they  may  again  be  called 
into  activity  by  any  cause  which  seriously  impairs  the  general  health.  It  is 
remarkable  for  how  long  a time  the  syphilitic  poison  will  continue  dormant  in 
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the  constitution  without  producing  any  local  manifestation  of  its  existence 
until  this  is  developed  under  the  influence  of  a broken  state  of  health.  I have 
had  under  my  care  an  extremely  severe  case  of  constitutional  syphilis,  in 
which  twelve  years  elapsed  after  the  occurrence  of  the  primary  disease,  during 
the  whole  of  which  time  no  secondary  affection  was  observed  until  the 
patient’s  health  gave  way  from  other  causes.  And  I have  also  had  under  my 
care  an  officer,  in  whom  a very  severe  form  of  constitutional  syphilis  occurred 
for  the  first  time,  after  salivation  for  hepatic  disease,  five  years  after  the 
primary  sore  had  been  contracted — no  constitutional  manifestation  having 
attracted  the  patient’s  notice  in  the  meanwhile.  Not  only  does  a state  of  ill- 
health  hasten  the  occurrence  of  secondary  syphilis,  but  neglect  or  indifference 
to  its  existeuce  may  keep  it  up  indefinitely. 

That  the  treatment  of  the  primary  sore  exercises  considerable  influence,  can- 
not be  doubted.  The  severity  of  the  course  of  syphilis  is,  I believe,  materially 
lessened  by  a mercurial  course,  if  that  course  be  properly  conducted. 

The  question  as  to  there  being  any  connection  between  the  nature  of  the 
primary  sore  and  the  character  of  the  consecutive  constitutional  affection  has 
been  much  discussed,  and  very  different  opinions  have  been  entertained.  The 
generally  received  opinion  at  the  present  time  is,  that  no  safe  conclusions  as  to 
the  future  course  of  the  disease  can  be  drawn  from  the  appearance  of  the 
primary  sore.  Tertiary  symptoms  are,  in  fact,  frequently  met  with  in  patients 
who  have  not  a trace  of  a scar  left  by  the  primary  sore,  and  sometimes  even 
in  those  in  whom  the  initial  manifestation  has  been  so  slight  as  to  escape 
notice. 

The  character  of  the  secondary  symptoms  seems  to  give  a much  more  valuable 
indication  of  the  probable  course  of  the  disease.  A copious  early  squamous  or 
papular  eruption  is  believed  to  indicate  a quick  course,  terminating  at  an  early 
period.  Those  cases  in  which/the  skin  disease  persists  long  and  frequently 
relapses,  have  been  observed  to  suffer  but  rarely  from  visceral  affections.  It 
is  a remarkable  fact,  noted  by  Lancereaux,  Berkeley  Hill,  and  "Wilks,  that  a 
large  proportion  of  those  who  suffer  from  visceral  syphilis  have  passed  through 
a very  mild  secondary  stage,  often  so  wanting  in  symptoms  as  to  be  scarcely 
recognizable.  This  fact  is  particularly  noticeable  in  tertiary  syphiloma  of  the 
nervous  system.  It  must  not  be  concluded,  however,  from  these  facts  that 
severe  tertiary  symptoms  must  necessarily  follow  a mild  secondary  stage.  It 
is  only  when  the  tertiary  symptoms  appear  that  their  severity  may  be  said  to 
be  in  the  inverse  ratio  to  that  of  the  secondary.  In  the  great  majority  of 
cases  a mild  secondary  stage,  when  it  occurs,  forms  the  end  of  the  disease. 
Berkeley  Hill  states,  that  marked  general  glandular  enlargement  is  a bad  sign, 
being  usually  accompanied  by  antenna  and  general  debility. 

Death  from  syphilis,  directly,  during  its  secondary  stage  is  practically  un- 
known. The  disease  kills  move  often  by  its  tertiary  manifestations,  such  as 
the  development  of  gummata  in  the  central  nervous  system  or  liver.  Gowers 
is  of  the  opinion  that  locomotor  ataxy  is  most  common  in  patients  who  have 
suffered  from  constitutional  syphilis.  Many  aneurisms  are  believed  to  be  due 
to  syphilitic  changes  in  the  vessels.  The  proportion  of  cases,  however,  in 
which  syphilis  even  indirectly  shortens  life  is  so  small  that  it  is  not  considered 
necessary  to  make  any  addition  to  the  premium  charged  for  life-insurance,  be- 
cause a patient  has  passed  through  an  attack  of  syphilis,  unless  some  definite 
tertiary  symptoms  are  present. 
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Duration  of  Syphilis.— It  is  extremely  difficult  to  say  when  syphilis  can 
be  eradicated  from  the  system  ; and  indeed  it  is  a question  whether  it  may  not 
impress  the  constitution  in  a peculiar  way,  modifying  certain  processes  during 
the  rest  of  life,  as  we  know  to  he  the  case  in  other  specific  diseases,  such  as  cow- 
pox  or  scarlet-fever.  Certain  it  is  that,  if  neglected  or  improperly  treated,  it  may 
affect  the  system  for  an  indefinite  time,  declaring  its  existence  by  exciting  and 
modifying  various  local  inflammations  years  after  the  original  absorption  of 
the  poison.  It  is  tolerably  clear  that  a person  who  has  once  had  the  usual  course 
of  syphilis  and  has  recovered  from  this  malady,  cannot  have  it  a second  time, 
though  he  contract  a fresh  chancre.  This  rule  is  from  time  to  time  proved  to 
be  o-enerally  true  by  the  occasional  observations  of  undoubted  exceptions, 
where  repetition  of  the  disease  from  re-inoculation  of  the  virus  takes  place. 
But  such  cases  arc  exceedingly  rare,  and  occur  only  after  an  interval  of  some 
years  has  elapsed  between  the  two  attacks.  Hutchinson  has  related  a very 
interesting  example  of  this  kind  hi  a medical  student,  who  also  suffered  from 
two  attacks  of  small-pox.  Daily  experience  shows  that  in  many  constitutions 
syphilis  cannot  be  eradicated,  and  that  in  most  others,  when  once  it  has  oc- 

Icurred,  it  is  apt,  even  when  apparently  cured,  to  modify  certain  cutaneous  and 
other  affections  in  a remarkable  manner,  after  a lapse  of  many  years  ; showing 
clearly  that,  if  the  poison  no  longer  exist  in  the  system,  the  constitution  has 
received  a peculiar  impress  from  it,  which  it  is  long  in  losing.  Sir  E.  Wilson 
attributes  many  of  the  ordinary  non-specific  cutaneous  diseases  to  the  latent 
influence  of  constitutional  syphilis. 

Treatment. — The  treatment  of  the  primary  stage  of  the  disease  is  local 
U;  and  constitutional. 
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Local  Treatment,  which  is  as  a rule  all  that  is  required  in  the  simple 
chancre,  is  of  comparatively  little  importance  in  the  true  syphilitic  sore,  the 
causes  of  the  local  manifestation  being  beyond  the  reach  of  any  direct  applica- 
tion. If  the  initial  manifestation  assumes  the  form  of  the  desquamating 
papule  every  effort  must  be  made  to  prevent  its  ulcerating  by  the  application 
of  some  simple  non-irritating  substance,  such  as  vaseline,  to  protect  it  from 
iritating  secretions  and  friction.  Attention  to  cleanliness  by  frequent  washing 
is  also  essential.  If  an  indurated  sore  forms,  iodoform,  which  is  of  such  singular 
benefit  in  the  simple  chancre,  will  be  found  of  little  use.  Attention  to  cleanli- 
ness, the  avoidance  of  all  irritating  dressings,  and  the  application  of  a piece  of 
lint  soaked  in  black  wash  will  be  found  inmost  cases  to  be  all  that  is  necessary. 
Caustics  are  never  required,  and  always  injurious.  It  has  been  recommended 
by  Ausspitz  and  others  to  excise  the  sore.  This  treatment  was  founded  on  the 
theory  that  the  virus  may  be  still  localized  at  the  seat  of  infection,  and  that 
by  removing  the  initial  manifestation  the  further  progress  of  the  disease  may 
be  arrested.  Experience  has  shown  that  it  does  not  produce  the  desired  effect, 
a fact  which  confirms  the  l icw  that  the  induration  of  the  sore  is  in  fact  the 
first  sign  of  constitutional  affection. 

Should  the  sore  assume  a phagcdamic  form,  it  must  be  treated  as  already 
described  (p.  1074). 

The  Constitutional  Treatment  of  primary  syphilis  need  not  be  separated 
from  that  of  the  secondary  stage,  as  the  same  remedies  that  favour  the  healing 
of  the  initial  manifestation  exercise  a beneficial  influence  on  the  secondary 
affections.  The  constitutional  treatment  of  syphilis  has  undergone  various 
changes  according  to  the  prevailing  doctrine  of  the  day.  It  had  been  decided 
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by  the  Surgeons  of  the  last  and  early  part  of  this  century,  that  mercury 
acted  as  a specific  against  the  syphilitic  poison.  This  docrine  was  so  firmly 
established,  that  Hunter,  and  many  of  the  great  Surgeons  of  his  school 
looked  on  the  curability  of  a sore  without  mercury  as  a proof  that  it  was  not 
syphilitic. 

About  the  commencement  of  this  century,  however,  it  was  found  by  obser- 
vations of  the  Army-Surgeons,  amongst  whom  Rose  took  a principal  share 
in  the  inquiry,  that  the  different  forms  of  venereal  ulcer  (no  distinction  being 
then  drawn  between  the  local  non-infecting  sores  and  the  ulcers  which  resulted 
from  the  contagion  of  the  constitutional  disease)  were  curable  without  the 
necessity  of  administering  mercury,  or  indeed  of  having  recourse  to  any 
specific  treatment  whatever.  These  observations,  which  appear  to  be  founded 
on  what  was  witnessed  in  Spain  and  Portugal  during  the  Peninsular  War, 
led  to  the  introduction  of  an  important  modification  in  the  treatment  of 
venereal  sores  ; viz.,  the  non-mercurial  or  simple  plan,  as  it  is  termed  ; a mode 
of  practice  that  obtained  great  favour  and  was  extensively  tried.  On  the 
definite  separation  of  the  simple  non-infecting  chancre  from  the  true  syphilitic 
sore,  however,  a reaction  took  place  in  the  minds  of  most  Surgeons,  and 
mercury  is  now  almost  invariably  employed  in  the  treatment  of  the  latter,  and 
is  administered  more  moderately  and  scientifically,  and  consequently  more 
successfully,  than  before. 

The  arguments  in  the  favour  of  the  non-mercurial  plan  of  treatment  are 
briefly  these  : that  by  this  system  of  treatment  the  constitution  of  the  patient 
is  saved  the  introduction  of  a mineral  which  occasionally  acts  injuriously, 
and  which,  as  the  disease  can  be  cured  without  it,  may  at  all  events  be  looked 
upon  as  unnecessary  ; that  secondary  affections  less  frequently  follow  this  plan 
than  they  do  the  administration  of  mercury  ; aud,  lastly,  that  those  distressing 
cases  of  constitutional  syphilis  which  are  common  after  mercurial  courses,  and 
which  are  said  to  depend  upon  a peculiar  combination  of  the  syphilitic  poison 
with  the  mineral  in  the  system,  are  never  met  Avith  in  persons  who  have  under- 
gone the  simple  treatment.  These  arguments,  however,  on  closer  examination 
and  further  experience,  have  been  proved  to  be  not  quite  so  conclusive  as  the 
supporters  of  the  simple  treatment  appear  to  believe.  Before  the  simple  sore 
Avas  clearly  distinguished  from  the  initial  manifestation  of  syphilis  the  early 
healing  of  the  chancre  and  the  absence  of  secondary  symptoms  after  ic  Avere 
taken  as  evidence  of  the  efficacy  of  the  non-mercurial  treatment  of  syphilis. 
Noav  that  the  tAvo  forms  of  sore  are  clearly  separated  from  each  other  this  fact 
has  of  course  no  bearing  on  the  question,  and  experience  has  undoubtedly  shown 
that  although  the  true  indurated  sore  Avill  heal  in  time  without  the  administra- 
tion of  mercury,  yet  the  process  of  cicatrization  is  slow  and  often  imperfect, 
the  scar  readily  breaking  doAvn  again  for  some  time  after  apparent  healing ; 
whereas  if  mercury  be  given  the  healing  is  rapid  and  permanent.  This  is, 
hoAvever,  but  a small  part  of  the  question.  It  is  a most  serious  error  to  con- 
found the  healing  of  ulcers  with  the  cure  of  syphilis.  The  cicatrization  of  an 
ulcer  and  neutralization  of  the  virus  are  two  distinct  things  ; and  the  test  of 
the  relative  value  of  these  two  plans  of  treatment  must  depend  rather  on  the 
influence  they  haA'c  over  the  course  of  syphilis,  and  on  the  character  that  the 
symptoms  assume  under  one  or  other  of  these  methods,  than  on  the  mere  skinning 
over  of  the  ulcer.  I cannot  agree  with  the  statement  that  secondary  symptoms 
are  less  frequent  after  the  simple  than  after  the  mercurial  treatment.  In  fact, 
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xi  since  the  separation  of  the  simple  chancre  from  the  true  syphilitic  sore  the 
fact  has  become  clearly  recognized  that  no  mode  of  treatment  can  prevent  the 
appearance  of  secondary  symptoms ; mercury  may  diminish  their  sc\  erity  01 
delay  their  appearance,  but  constitutional  syphilis  must  unavoidably  follow 
the  indurated  sore,  though  sometimes  the  symptoms  may  be  so  slight  as 
almost  to  escape  detection. 

I have  seen  the  non-mercurial  plan  of  treatment  very  extensively  employed 
at  University  College  Hospital;  indeed,  it  was  formerly  almost  invariably 
practised  there,  more  particularly  in  the  syphilitic  cases  occurring  among 
the  out-patients  under  Morton,  who  strongly  advocated  it ; and  I have  had 
repeated  occasion  to  observe  the  frequency  with  which  it  was  followed  by 
secondary  symptoms.  In  private  practice,  also,  I have  had  considerable  op- 
portunities of  comparing  the  two  methods,  and  I can  safely  say  that  I have 
seen  the  simple  treatment  more  frequently  followed  by  well-marked  secondary 
symptoms  than  the  mercurial  plan  has  been  when  properly  and  judiciously 
employed.  The  supporters  of  the  non-mercurial  treatment,  when  obliged  to 
admit  the  great  frequency  with  Avhich  it  is  followed  by  secondary  symptoms, 
argue  that  these  are  less  severe  after  the  simple  than  after  the  mercurial  plan; 
and  they  state  somewhat  dogmatically,  and  it  appears  to  me  without  any  evidence 
to  support  their  statement,  that  mere  my  and  syphilis  together  form  a sort  of 
poisonous  compound  hi  the  system,  which  produces  the  worst  and  most  destruc- 
tive forms  of  constitutional  syphilis.  I deny  entirely  that  we  have  any 
proof  of  the  existence  of  such  a combination  as  that  which  is  supposed  to  be 
produced  by  syphilis  and  mercury ; no  evidence  with  which  I am  acquainted 
has  ever  been  induced  in  support  of  the  formation  of  such  a poison  in  the 
system.  It  is  doubtless  true  that,  after  an  ill-regulated  mercurial  course,  con- 
stitutional syphilis  of  a very  severe  character  may  occasionally  appear  ; but  this 
seems  to  me  to  be  rather  owing  to  mercury  having  been  improperly  administered 
in  constitutions  that  will  not  bear  it,  and  in  which,  by  the  induction  of  a 
cachectic  and  depraved  condition  of  the  system,  it  favours  the  occurrence  of 
some  of  the  more  severe  forms  of  secondary  syphilis,  in  the  same  way  that  any 
other  lowering  plan  of  treatment,  or  simple  debility,  might  occasion  them,  but 
without  the  exercise  of  any  specifically  injurious  influence.  Some  of  the  worst 
forms  of  constitutional  syphilis_that  I have  seen,  occurred  in  patients  to  whom 
no  mercury  had  been  administered,  but  in  whom  the  syphilitic  virus  had  been 
allowed  to  exercise  its  influence  unchecked,  save  by  the  so-called  simple  treat- 
ment. I have  seen  the  body  covered  by  immense  ecthymatous  crusts  and  sores 
in  one  case,  rupial  ulcers  with  destruction  of  the  nose  and  palate  in  another, 
the  worst  kind  of  syphilitic  cachexy  with  the  tuberculo-pustular  syphilide  in 
a third,  and  extensive  disease  of  the  cranial  bones  and  the  clavicle  in  a fourth  ; 
in  none  of  which  had  any  mercury  been  administered. 

But,  though  I cannot  admit  that  the  supporters  of  the  simple  or  non-mer- 
curial treatment  of  syphilis  have  brought  forward  any  proof  of  its  superiority 
over  the  mercurial  plan,  and  though  my  own  experience  has  taught  me  that 
secondary  symptoms  occur  after  it  with  no  less  severity  than  they  do  when 
mercury  is  carefully  and  judiciously  administered,  yet  I am  quite  ready  to 
allow  that  there  are  certain  conditions  of  syphilis  in  which  the  non-mercurial 
treatment  alone  is  admissible,  the  state  of  the  constitution  or  the  disease  being 
such  that  mercury  cannot  be  given  in  any  form.  In  these  cases  such  a treat- 
ment must  be  adopted,  in  accordance  with  ordinary  medical  principles,  as  will 
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tend  to  improve  the  general  condition.  It  is,  indeed,  especially  in  individuals 
of  an  unhealthy  or  strumous  habit  of  body,  or  in  those  who  are  suffering  from 
local  visceral  disease  of  some  kind,  especially  Bright’s  disease,  or  whose  powers 
have  been  broken  by  habitual  dissipation,  that  this  plan  of  treatment  should 
be  adopted.  So  also  in  those  who,  from  the  nature  of  their  occupations,  are  sub- 
jected to  much  exposure  to  wet  and  cold,  a mercurial  course  cannot  be  properly 
or  safely  administered,  and  the  simple  treatment  is  most  advisable.  In  all 
other  cases,  I am  certainly  of  opinion  that  mercury  ought  to  be  adminis- 
tered ; and  this  opinion  appears  to  be  entertained  by  the  most  experienced 
Surgeons  of  the  day  in  this  country  and  abroad. 

The  first  question  in  connection  with  the  employment  of  mercury  in  syphilis 
has  reference  to  the  principle  on  which  this  remedy  is  administered.  Whether 
mercury  exercises  a specific  action  over  the  poison  of  syphilis  or  not,  has  been 
much  discussed,  and  is  difficult  of  proof.  I certainly  think  that  it  does  act 
as  a specific  in  syphilis,  but  that  this  action  is  much  influenced  by  the 
condition  of  the  system,  the  habits  of  the  patient,  and  the  mode  of  admin- 
istering the  remedy  ; these  conditions  under  certain  circumstances  tending  to 
counteract  or  otherwise  to  interfere  with  its  operation.  That  mercury  is 
antagonistic  to  the  syphilitic  poison,  appears  evident  from  the  fact  that  in 
some  instances  hard  sores  will  not  heal  unless  it  be  given  internally ; from 
its  influence  in  speedily  curing  infantile  syphilis  and  preventing  after-manifes- 
tations in  the  system  ; and  from  the  fact  that,  when  properly  administered  in 
healthy  constitutions,  it  may  almost  to  a certainty  be  expected  to  dissipate  the 
various  symptoms  of  constitutional  syphilis.  When  it  fails,  as  it  doubtless 
does  in  many  cases,  to  prevent  severe  constitutional  symptoms,  the  failure  may 
usually  be  traced  either  to  want  of  care  in  the  administration  of  the  medicine, 
or  to  the  existence  of  an  impaired  state  of  the  patient’s  health.  The  essential 
practical  point  in  the  treatment  of  primaiy  syphilis  by  mercury  is  to  keep 
the  patient  under  a prolonged  and  mild  course,  rather  than  a short  and 
active  one. 

Administration  of  Mercury  in  Syphilis. — In  discussing  this  question 
the  following  points  require  consideration.  1.  The  cases  in  which  mercury  is 
inadmissible.  2.  Cases  in  which  it  is  required.  3.  The  effects  of  mercury 
and  the  degree  to  which  its  use  should  be  pushed  in  treatment.  4.  Its  effect 
in  different  stages  of  the  disease.  5.  The  time  during  which  its  use  should  be 
continued.  G.  The  mode  of  administration.  7.  The  general  management  ot 
the  patient  during  the  time  he  is  taking  the  drug. 

1.  Gases  in  ivhich  mercury  is  inadmissible. — As  has  already  been  stated, 
mercury  cannot  be  safely  given  in  scrofulous  patients  or  in  those  suffering 
from  active  tubercular  disease.  It  is  especially  dangerous  in  all  forms  of 
Bright’s  disease,  so  that  it  is  well,  if  there  be  any  suspicion  of  an  unhealthy 
state  of  the  kidneys,  to  examine  the  urine  for  albumen  before  commencing  to 
give  the  drug.  It  is  not  well  borne  by  those  also  who  are  exhausted  by 
habits  of  dissipation,  by  insufficient  food,  or  by  bad  hygienic  surroundings. 
Lastly,  some  patients  are  peculiarly  intolerant  of  mercury,  apparently  from 
some  idiosyncrasy,  and  in  these  it  may  be  impossible  to  give  it  with  safety. 

2.  Cases  in  which  mercury  is  required. — There  is  no  doubt  that  the  natural 
tendency  of  syphilis  is  to  spontaneous  recovery  ; this  has  been  clearly  proved 
by  the  effects  of  the  non-mercurial  treatment.  In  young  and  healthy  adults 
the  great  majority  of  cases  would  probably  escape  any  serious  symptoms  if  left 
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without  treatment.  It  is  equally  certain,  however,  that  mercury  shortens  the 
stao-cs  and  lessens  the  severity  of  the  disease,  and  that  if  carefully  administered 
cannot  do  any  harm.  The  administration  of  mercury  is  therefore  advisable  in 
every  case  of  syphilis  in  which  its  use  is  not  contra-indicated  by  one  of  the 
conditions  above  mentioned.  As  age  increases,  its  use  becomes  more  essential, 
for,  as  before  stated,  the  disease  becomes  more  obstinate  in  proportion  to  the 
age  of  the  patient  at  the  time  of  infection. 

°B.  The  general  effects  of  mercury,  and  the  degree  to  'which,  it  should  he  pushed 
■in  treatment. — The  observations  of  Liegeois,  Hughes  Bennett,  and  Keyes, 
show  that  mercury  administered  to  a healthy  subject  in  very  small  doses  acts 

Ins  a tonic.  Under  its  influence  the  red  corpuscles  increase  in  number,  and  in 
animals  a gain  in  weight  has  been  noted.  In  larger  doses  it  diminishes  the 
red  corpuscles.  In  syphilis,  in  which  the  red  corpuscles  are  diminished  in 
number,  it  causes  an  increase  if  administered  in  moderate  doses.  All  forms  of 
■mercury  administered  by  the  mouth  tend  to  act  upon  the  bowels,  and  unless 
this  tendency  is  checked,  the  desired  alterative  effect  is  not  easily  produced. 
The  most  marked  sign  of  the  action  of  mercury  is  the  effect  upon  the  gums 
and  mouth.  The  first  sign  that  the  drug  is  affecting  the  constitution  is  the 
appearance  of  a red  line  along  the  gums,  close  to  the  teeth  ; there  is  at  the 
same  time  a slight  sense  of  tenderness  on  biting  any  hard  substance.  In  the 
present  day  the  administration  of  mercury  is  not  pushed  beyond  this  point, 
and  in  the  primary  stage  of  syphilis,  it  is  not  even  necessary  in  most  cases  to 
carry  it  so  far  before  its  good  effects  are  apparent  on  the  sore.  Should  the 
drug  be  pushed  further,  either  intentionally  or  accidentally,  the  swelling  in- 
creases ; the  gums  become  soft  and  spongy,  and  overhang  the  teeth  ; the 
tongue  swells,  so  as  to  show  the  impression  of  the  teeth  along  its  sides,  and  it 
becomes  covered  with  a thick  fur.  The  breath  becomes  offensive,  and  there 
is  an  increased  flow  of  saliva,  and  a metallic  taste  in  the  mouth.  This  con- 
dition of  “ mercurial  salivation  ” was  in  former  times  regarded  as  the  proper 
effect  to  be  obtained  by  the  administration  of  the  drug.  In  the  present  day  it 
is  regarded  as  an  evil  to  be  carefully  avoided.  If  the  drug  be  pushed  still 
further,  the  teeth  may  be  loosened,  and  fall  out ; the  gums  and  tongue  may 
become  ulcerated,  and  acute  inflammation  may  take  place  in  the  salivary 
glands.  At  the  same  time  there  may  be  considerable  febrile  disturbance. 
The  effects  produced  by  mercury  vary  very  greatly  in  different  individuals,  a 
dose  which  would  salivate  one  patient  producing  no  effect  on  another.  In  the 
administration  it  is  necessary,  therefore,  in  all  cases,  to  begin  with  a small 
quantity,  which  may  be  gradually  increased  till  the  patient’s  dose  is  ascer- 
tained. When  symptoms  of  salivation  set  in,  the  mercury  must  be  imme- 
diately discontinued.  A brisk  saline  purge  may  be  given,  and  the  mouth 
must  be  washed  with  a strong  alum  or  chlorate  of  potash  gargle  (10  to  15  grs. 
to  the  ounce  of  water). 

In  the  treatment  of  syphilis  the  effect  upon  the  primary  sore  is  often  a 
useful  guide  in  the  administration  of  mercury.  If,  under  the  influence  of  a 
certain  dose,  the  sore  rapidly  assumes  a healthy  appearance  and  begins  to 
heal,  it  may  be  taken  for  granted  that  that  quantity  is  sufficient  to  act  bene- 
ficially on  the  patient,  and  it  may  be  adhered  to  during  the  whole  course,  even 
il  it  does  not  affect  the  gums,  unless  special  circumstances  require  an  increase. 
In  fact,  it  is  better  in  all  cases  to  be  guided  rather  by  the  effect  on  the  disease 
than  by  the  effect  on  the  gums.  Swollen  gums  show  that  the  limit  of  safety 
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bus  been  reached  ; if  the  symptoms  arc  relieved  without  affecting  the  mouth 
so  much  the  better.  There  is  no  evidence  that  any  tolerance  of  the  dnm  is 
.acquired  by  its  prolonged  administration. 

4.  The  effects  of  mercury  in  the  different  stages  of  syphilis. — The  effect  of  the 
drug  on  the  primary  sore  is  almost  invariably  very  distinctly  marked,  and  mani- 
fests itself  usually  before  the  gums  are  affected.  The  hardness  round  the  sore 
becomes  less  intense  and  less  sharply  defined.  The  smooth  pale  surface 
becomes  of  a healthy  red  colour,  granulations  spring  up,  often  of  a florid  tint, 
and  bleeding  readily  ; the  thin  serous  discharge,  characteristic  of  the  typical 
hard  sore,  is  replaced  by  pus,  and  by  the  end  of  a week  or  ten  days  the  indu- 
rated chancre  has  assumed  the  appearance  of  a healthy  granulating  sore.  As 
these  changes  take  place,  the  sore  usually  becomes  more  tender  and  painful, 
and  the  patient  may  become  alarmed  at  what  to  him  seems  a change  for  the 
worse.  The  induration  at  the  base  of  the  sore  is  not  usually  absorbed  for 
many  weeks  after  the  surface  has  been  covered  by  new  epithelium.  Simul- 
taneously with  the  softening  of  the  induration,  the  glands  in  the  groin 
become  smaller,  but  they  do  not,  as  a rule,  reach  their  normal  size  and  con- 
sistence till  long  after  the  sore  is  healed. 

The  influence  of  mercury  is  not,  in  all  cases,  so  unmistakeable  in  the  second- 
ary stage  ; but,  in  most  cases,  it  is  evident  enough.  The  rashes  fade  or  diminish 
in  abundance,  or  may  even  be  entirely  prevented,  and  the  sore  throat  subsides 
under  the  influence  of  the  drug.  It  may  be  necessary,  however,  to  push  the 
administration  till  the  gums  are  distinctly  affected  before  the  effect  is  pro- 
duced. In  the  tertiary  stage  its  effect  is  far  less  certain,  and  the  state  of  the 
patient’s  health  is  frequently  such  as  to  contra-indicate  its  administration. 
As  a rule,  it  should  not  be  given  unless  other  means  have  failed,  when  it  will 
sometimes  be  found  to  produce  excellent  effects  if  carefully  administered. 

5.  The  time  during  ivhich  mercury  should  he  continued. — The  administration 
of  mercury  should  commence  as  soon  as  the  nature  of  the  disease  is  recog- 
nised, and  be  steadily  continued  while  the  secondary  symptoms  are  making 
their  appearance.  Even  if  no  secondary  signs  appear,  it  is  better  to  continue 
the  administration  uninterruptedly  for  from  four  to  six  months,  after  which 
an  interval  may  be  allowed.  In  a young  subject,  if  no  signs  of  the  disease  are 
present,  its  use  may  then  be  abandoned,  and  not  renewed  unless  some  fresh 
symptoms  appear.  In  older  patients  it  is  safer  to  continue  the  administration 
of  mercury  for  a year,  allowing  intervals  now  and  then  during  the  treat- 
ment. The  patient  must  he  carefully  watched,  and  if  any  signs  of  depression 
from  the  use  of  the  drug  become  apparent,  its  use  must  be  at  once  suspended. 
If  there  be  much  febrile  disturbance  immediately  before  the  outbreak  of  the 
secondary  symptoms,  it  is  advisable  in  some  cases  to  withhold  the  drug  for  a 
few  days. 

G.  Mode  of  administration. — Mercury  may  be  administered  in  four  ways : 
(a.)  by  the  mouth  ; (b.)  by  inunction  ; (c.)  by  subcutaneous  injection  ; or 
(d.)  by  fumigation. 

(«.)  By  the  mouth. — This,  being  the  most  convenient  method,  is  usually 
adopted.  As  mercurial  preparations  are  mostly  purgative,  it  is  necessary,  iu 
most  cases,  to  add  a small  quantity  of  opium,  to  prevent  this  action.  In 
the  treatment  of  any  given  case,  it  is  necessary  to  ascertain  what  preparation 
has  least  tendency  to  purge  the  patient,  what  amount  of  opium  is  required 
just  to  neutralize  the  purgative  tendency  without  causing  constipation  or 
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headache,  and  what  dose  is  required  to  produce  the  desired  effect  ou  the 
disease.  All  these  points  can  be  ascertained  only  by  observation  of  the  parti- 
cular case.  The  form  that  will  be  found  most  generally  useful  is  the  following  : 
Jt,  grey  powder,  gr.  j. ; Dover’s  powder,  gr.  j.;  extract  of  gentian,  q.  s.  to  make 
a pill.  The  patient  may  begin  with  three  pills  a day  for  three  days  ; if  they 
give  rise  to  no  effects,  either  beneficial  or  the  reverse,  the  dose  may  be  in- 
creased to  four,  and  after  a few  days  to  five,  if  necessary.  Six  are  very  rarely 
required.  If  the  pill  purges,  the  Dover’s  powder  may  be  increased ; if  it  consti- 
pates, it  must  be  diminished.  A few  variations  usually  succeed  in  hitting  the 
exact  proportions  and  dose  suited  to  the  case,  and  the  prescription  may  then 
remain  unchanged  for  weeks  or  even  months.  The  ordinary  blue  pill  is  of 
the  same  strength  as  the  grey  powder,  and  may  be  given  instead  of  it,  if 
preferred  ; but  it  is  slightly  more  apt  to  purge.  It  may  be  first  tried  alone, 
or  with  an  equal  quantity  of  extract  of  gentian,  in  grain  doses,  three,  four,  or 
five  times  a day.  If  necessary,  powdered  opium  or  Dover’s  powder  is  added. 
In  patients  very  insusceptible  to  the  drug,  as  much  as  ten  grains  a day  of  bine 
pill  can  sometimes  be  taken.  If  these  preparations  do  not  suit  the  patient, 
the  green  iodide  of  mercury,  in  doses  commencing  at  half  a grain,  and 
gradually  increased  to  a grain,  three  times  a day,  may  be  employed.  It  should 
be  made  into  a pill  with  extract  of  gentian,  and,  if  necessary,  a sixth  to  a third 
of  a grain  of  extract  of  opium  may  be  added.  The  only  objection  to  this 
preparation  is  that  it  may  decompose  the  red  iodide  and  free  mercury  being- 
formed,  it  then  acts  much  more  powerfully,  and  may  salivate.  The  per- 
chloride  of  mercury,  or  the  bicyanide  may  sometimes  be  tried  if  the  foregoing- 
fail.  They  are  given  in  doses  of  from  TV  to  TV  of  a grain,  made  up  into  pills 
with  sugar  of  milk  and  varnished.  Calomel  is  never  to  be  recommended, 
being  too  irritating.  Mercury  can  also  be  administered  in  a mixture,  if  the 
pills  do  not  suit.  In  debilitated  constitutions,  and  in  the  tertiary  stage  of  the 
disease,  the  perchloride  in  doses  of  from  to  £ of  a grain  may  be  given,  with 
compound  tincture  and  infusion  or  decoction  of  cinchona.  To  this  are  some- 
times advantageously  added  a few  grains  of  iodide  of  potassium,  by  which 
the  perchloride  is  converted  into  the  red  iodide  of  mercury,  which  is  held  in 
solution  by  the  excess  of  the  potassic  iodide.  Plummer’s  pill,  in  five  grain 
doses,  twice  or  three  times  a day,  is  very  useful  in  the  syphilides. 

(b.)  Inunction. — In  some  cases  the  bowels  are  so  irritable  that  the  adminis- 
tration of  mercury  by  the  mouth  invariably  purges  the  patient ; in  these 
circumstances  mercurial  inunction  may  be  conveniently  practised.  This  is 
best  done  by  rubbing  a scruple  to  a drachm  of  the  ordinary  mercurial  ointment 
into  the  inside  of  each  thigh  or  arm  or  in  the  axilla  before  going  to  bed. 
The  skin  should  be  well  washed  before  the  mercury  is  rubbed  in.  After  the 
inunction  the  patient  should  put  on  flannel  clothes  next  his  skin  to  encourage 
sweating,  and  go  to  bed.  In  the  morning  he  should  take  a hot  bath.  The 
inunction  must  be  repeated  daily  till  some  effect  is  produced,  and  it  is  best 
not  to  rub  the  ointment  into  the  same  part  on  two  consecutive  days.  It 
must  be  borne  in  mind  that  the  orifices  of  the  sweat-glands  and  hair-follicles 
become  filled  with  the  ointment ; so  that,  should  salivation  commence,  it  is  not 
easy  at  once  to  arrest  the  absorption  of  the  mercury.  The  use  of  the  hot 
bath  every  morning  diminishes  the  risk  of  the  absorption  of  an  undue 
amount. 

(c.)  Subcutaneous  injection  of  mercury  has  been  employed  by  Lcwin  and  other 
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Surgeons  on  the  Continent,  and  by  Walker  of  Peterborough  in  this  country. 
The  salt  used  is  the  perchloric!®,  of  which  about  one-sixteenth  of  a grain  is 
injected  in  solution  in  30  minims  of  water.  Sigmund  of  Vienna,  who  tried 
this  remedy  in  two  hundred  cases,  used  a solution  of  about  four  grains  to 
one  ounce  of  water  to  which  he  added  eighty  grains  of  common  salt.  He 
insists  strongly  on  the  necessity  of  rest  after  the  injection,  so  as  to  obviate 
the  occurrence  of  abscess  and  other  untoward  consequences  which  have  been 
observed  to  follow  it.  The  precise  value  of  the  subcutaneous  injection  of 
mercury  in  syphilis  has,  it  seems,  yet  to  be  determined.  Sigmund  believes  it 
to  be  most  useful  in  those  forms  of  the  disease  affecting  the  more  superficial 
structures  and  the  osseous,  muscular,  and  fibrous  tissues.  Hill,  who  has 
extensively  tried  this  mode  of  administration,  is  of  opinion  that  it  should  be 
reserved  for  those  rare  cases  in  which  mercury  cannot  be  taken  in  the  more 
ordinary  ways. 

(cl.)  Mercurial  fumigation. — In  some  cases  of  constitutional  syphilis  in 
which  the  patient  cannot  tolerate  this  drug  by  the  mouth,  mercury  may 
conveniently  be  administered  by  fumigation.  This  plan  of  treatment,  which 
has  been  especially  recommended  by  Langston  Parker  and  H.  Lee,  consists  of 
a combination  of  vapour-bathing  and  of  mercurial  fumigation  ; and  these 
gentlemen  speak  in  the  highest  terms  of  the  value  of  this  remedy  in  syphilis, 
as  shortening  the  duration  of  ordinary  treatment,  and  permanently  curing  the 
disease  without  the  constitution  of  the  patient  being  in  any  way  injured  by 
its  employment.  The  baths  may  also  be  associated  with  appropriate  internal 
treatment.  Fumigation  is  thus  carried  out  ; the  patient  is  seated  naked  on  a 
wood-bottomed  chair  or  stool  and  is  covered  by  a cloak  made  of  some 
thick  woollen  material  reaching  to  the  floor  and  fastened  round  the  neck.  It 
is  fitted  with  a cane  hoop  to  keep  it  from  touching  the  body.  A lamp  con- 
sisting of  a circular  trough  to  contain  about  one  ounce  of  water,  and  a 
central  plate  for  the  mercurial  preparation,  is  used  for  producing  the  vapour. 
The  water  must  be  made  to  boil  thoroughly  before  the  mercury  is  put  on  the 
plate.  It  is  then  immediately  put  under  the  chair,  and  thus  the  patient’s 
body  will  be  steamed  for  a minute  or  two  before  the  mercury  begins  to 
volatilize.  The  best  form  of  apparatus  is  that  known  as  Lee’s  lamp,  but  in 
the  absence  of  all  special  apparatus  fumigation  can  very  easily  be  carried  out 
by  means' of  two  spirit-lamps  and  two  metal  vessels,  one  for  the  water  and 
one  for  the  mercury,  the  patient  being  covered  by  a thick  blanket.  A arious 
forms  of  mercury  have  been  used,  but  the  two  best  seem  to  be  the  bisulphuret 
as  recommended  by  Langston  Parker,  in  doses  of  from  one  to  two  drachms  at 
each  bath,  and  calomel,  which  has  been  extensively  used  by  Henry  Lee  in 
doses  of  from  twenty  to  thirty  grains.  "Whatever  form  of  apparatus  be  used, 
after  about  twenty  minutes,  when  the  whole  of  the  mercury  will  have  been 
volatilized,  the  patient  gets  into  bed  wearing  the  cloak  or  blanket.  He  must 
not  be  left  alone  during  the  bath,  as  he  may  become  faint.  Tf  perspiration 
does  not  begin  at  once  a little  weak  hot  tea  may  be  given  to  encourage  it. 

7.  General  management  of  a patient  during  a course  of  mercurg. — 1 lie  patient 
should  be  made  to  understand  clearly  that  mercury  does  not  directly  cure  the 
disease,  but  only  aids  the  system  in  overcoming  and  eliminating  the  poison. 
Regular  hours,  sufficient  exercise  in  the  open  air,  abundant  simple  food,  and 
the" avoidance  of  alcoholic  or  other  excesses  are  of  equal  importance  in  the 
management  of  a case  of  syphilis  as  the  administration  of  mercury..  \\  hde 
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the  patient  is  under  the  influence  of  mercury  the  skin  should  be  kept  in  a 
healthy  state  by  baths.  In  summer  there  is  no  objection  to  a morning  cold 
bath,  but  in  winter  some  warm  water  should  be  added  to  prevent  a chill.  I he 
patient  should  wear  flannel  next  his  skin  both  in  summer  and  winter.  A 
chill  during  a course  of  mercury  may  cause  a violent  attack  of  diarrhoea, 
sometimes  accompanied  by  much  griping  pain  and  vomiting.  The  diet 
should  be  plain,  and  anything  likely  to  irritate  the  bowels,  as  excess  of  fresh 
fruit  or  made  dishes,  should  be  avoided.  Beer  is  usually  not  to  be  recom- 
mended, as  it  is  apt  to  cause  purging.  Claret  is  perhaps  the  best  alcoholic 
drink  that  can  be  taken.  All  these  things  must,  however,  be  left,  to  a certain 
: extent,  to  the  common  sense  and  experience  of  the  patient.  Moderate 
exercise  is  of  the  greatest  value,  but  should  not  be  carried  to  the  extent 
of  fatigue. 

Other  Drugs  used  in  the  Treatment  of  Syphilis. — In  the  primary 
and  early  secondary  stages  of  syphilis  no  drug  but  mercury  can  be  said  to 
exert  any  real  influence  on  the  disease  ; but  in  the  later  secondary  and  tertiary 
stages  the  preparations  of  iodine  produce  effects  not  less  clearly  marked. 

[Iodine  is  supposed  to  be  a specific  in  a minor  degree  to  mercury.  It  has  also 
been  proved  that  in  patients  who  have  undergone  a course  of  mercurial 
treatment  iodine  liberates  the  mercury  which  may  have  become  stored  up  in 
the  body,  the  mercury  re-appearing  in  the  mine  and  other  secretions  on  the 

I E administration  of  the  drug.  Its  effects  are  not,  however,  due  to  this,  for  they 
are  well  marked  in  patients  who  have  never  taken  any  mercury  during  the 
early  stages.  The  preparations  of  iodine  are  most  useful  in  the  various 
forms  of  visceral  syphilis,  in  syphilitic  disease  of  the  nervous  centres,  and  in 
treatment  of  gummata  wherever  they  may  be  situated.  Useful  as  iodide  of 
potassium  is,  however,  I do  not  believe  that  syphilis  can  be  eradicated  from 
the  system  by  its  means ; indeed,  I cannot  call  to  mind  a single  case  pre- 
senting marked  tertiary  symptoms  which  has  been  permanently  relieved  with- 
out the  administration  of  mercury. 

Iodine  is  commonly  administered,  as  Iodide  of  Potassium,  in  doses  of  from 
five  to  twenty  or  even  thirty  grains.  It  is  often  conjoined  with  some  bitter 
infusion,  but  there  is  no  advantage  in  this  unless  the  patient  requires  a tonic. 
A most  convenient  mode  of  giving  iodide  of  potassium  is  the  following  : 
Take  a turn-ounce  bottle,  put  into  it  one  ounce  of  the  iodide  and  fill  it  up 
with  water  ; let  the  patient  take  eight  drops  of  the  solution  in  a wineglass  of 
water  or  in  milk  three  times  a day,  and  gradually  increase  the  dose  by  two 
drops  every  two  or  three  days  till  he  finds  by  the  symptoms  of  iodism  that  he 
has  reached  his  limit.  An  intelligent  patient  will  soon  learn  to  regulate  his 
dose  without  the  necessity  of  constantly  applying  to  the  Surgeon.  The 
addition  of  a few  drops  of  aromatic  spirit  of  ammonia  is  said  to  make  the 
iodide  more  acthc.  11  the  patient  is  anaemic  it  may  be  taken  in  conjunction 
with  the  iodide  of  iron. 

Iodide  of  Ammonium  can  sometimes  be  taken  by  patients  who  cannot 
1 tolexate  the  potassic  iodide,  it  may  be  given  in  doses  of  ten  grains  and 
upwards,  and  two  or  three  grains  of  carbonate  of  ammonia  must  be  added  to 
i!  each  dose  to  prevent  the  decomposition  of  the  iodide. 

Iodide  of  Sodium  also  has  been  recommended  in  closes  of  five  grains  and 
upwards.  It  is  said  to  be  less  depressing  than  the  potassium  salt. 

In  whatever  way  iodine  is  administered  if  pushed  beyond  a certain  point  it 
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gives  rise  to  toxio  symptoms  known  as  “ iodism."  The  amount  of  the  drug 
required  to  produce  these  effects  varies  with  every  case.  The  symptoms 
resemble  a bad  cold  in  the  head;  there  are  redness  of  the  eyes,  running  at 
the  nose,  and  frontal  headache.  Every  patient  who  is  taking  the  iodides  must 
be  warned  of  these  symptoms,  and  be  told  to  reduce  the  dose  immediately  they 
appear.  Prolonged  administration  of  iodides  not  unfrequently  gives  rise  to  a 
pustular  eruption  resembling  acne,  or  more  rarely  to  large  pustules  on  an 
indurated  base,  which  dry  up,  leaving  a scab  behind  them.  Purpura  and 
albuminuria  have  also  been  attributed  to  its  influence. 

The  Sulphides  of  Calcium  and  Potassium  are  said  to  form  most  useful 
adjuvants  to  mercury,  promoting  its  action  and  preventing  its  accumulation  in 
the  system.  How  much  real  value  they  possess  is  still  uncertain.  The  Aix-la- 
Chapelle  treatment,  which  has  obtained  great  celebrity  for  the  cure  of  syphilis, 
consists  of  the  administration  of  mercury  by  inunction,  combined  with  the  use 
of  the  natural  hot  sulphur-waters,  both  for  bathing  and  drinking.  The  chief 
advantage  derived  in  most  cases  from  a visit  to  Aix-la-Chapelle  arises  from 
the  fact  that  the  patient,  having  little  else  to  do  and  being  carefully  looked 
after  by  the  physicians  and  the  rubbers,  and  regularly  dieted  in  his  hotel, 
cannot  neglect  the  treatment  as  he  is  too  apt  to  do  at  home.  It  is  for  rich 
patients  who  are  not  taking  proper  care  of  themselves  that  a visit  to  the  baths 
is  to  be  recommended.  A course  lasts  from  six  to  seven  weeks. 

Sarsaparilla  formerly  enjoyed  a great  reputation  in  the  treatment  of 
syphilis,  but  at  the  present  time  it  is  little  used.  It  may,  however,  be  given 
in  the  late  secondary  or  tertiary  stage,  especially  if  the  patient  have  fallen  into 
a cachectic  state,  having  lost  flesh,  colour,  appetite,  and  spirits.  In  this 
condition  of  the  system  dilute  nitro-hydrochloric  acid,  in  doses  of  fifteen  to 
twenty  minims,  with  half  an  ounce  of  the  liquid  extract  of  sarsaparilla  in 
four  ounces  of  water,  may  be  taken  three  times  a day. 

Cod-liver  Oil  is  often  of  great  use  when  there  has  been  considerable  loss  of 
flesh.  It  may  be  given  at  the  same  time  as  the  iodides  of  potassium  or 
iron. 

Biller  Tonics  and  the  Preparations  of  Iron  are  frequently  useful  in  the 
tertiary  stage.  They  are  given  on  general  principles  after  or  in  the  intervals 
•of  specific  treatment. 

LOCAL  SECONDABY  AND  TEBTIABY  MANIFESTATIONS  OF  SYPHILIS. 

Local  Secondary  Affections.— We  shall  next  proceed  to  describe  the 
character  and  treatment  of  the  different  local  forms  in  which  constitutional 
syphilis  manifests  itself.  These  may  be  considered  as  they  affect  different 
tissues  and  organs,  and  require  separate  examination,  according  to  the  part 
that  is  influenced  by  them.  We  shall  consider  them  as  affecting  the  skin  ; the 
mucous  membranes  of  the  mouth,  nose,  tongue,  palate,  and  larynx  ; the  eye, 
bones,  testes,  muscles,  viscera,  and  nervous  system. 

1.  Syphilitic  Affections  of  the  Skin. — Syphilo-dermata  or  Syphilides 
present  various  modifications  of  appearance,  corresponding  closely  to  the 
different  groups  of  simple  cutaneous  diseases  ; thus  we  find  exanthematous, 
papular,  squamous,  vesicular,  pustular,  and  tubercular  syphilitic  affections  of 
the  skin,  with  various  ulcers  and  growths.  These  differ  from  the  corresponding 
simple  cutaneous  diseases,  in  their  redness  being  more  dusky  or  coppery,  m 
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leaving  stains  of  a brownish  or  purplish  hue,  and  in  their  giving  rise  to  110 
itching  or  other  painful  sensations.  The  general  pathology  of  these  affections 
has  been  already  described  (p.  1090). 

Besides  this,  syphilis  may  modify  materially  the  general  character  of  the 
cuticle,  causing  it  to  assume  a yellow  or  earthy  tint,  and  to  be  rough  or 
powdery. 

Syphilitic  skin-diseases  arrange  themselves  under  the  following  groups. 

Syphilitic  Roseola  consists  of  blotches  of  a reddish-brown  or  coppery  tint, 
becoming  more  distinct  as  the  redness  declines  ; they  vary  in  size  from  small 
circular  spots  to  large  and  diffused  patches,  and  are  usually  first  observed 
about  the  abdomen.  Syphilitic  roseola  is  the  most  constant,  and  the  earliest 
of  all  the  syphilitic  eruptions,  often  appearing  before  the  primary  sore  is 
healed.  It  usually  appears  about  seven  or  eight  weeks  after  infection,  and 
may  last  from  a few  days  to  two  or  three  weeks.  It  is  very  frequently 
accompanied  by  an  erythematous  redness  of  the  throat. 

The  Squamous  syphilide,  or,  as  it  is  often  called,  syphilitic  psoriasis , occurs 
in  small  patches  of  an  irregular  shape,  of  a dusky  red  colour,  sometimes 
assuming  a coppery  tint,  covered  with  thin  filmy  scales.  In  many  instances 
the  patches  are,  however,  quite  smooth,  so  as  to  have  a glazed  and  almost 
shining  look.  They  are  usually  situated  on  the  inside  of  the  arms  and  thigh, 


often  on  the  scrotum  and  penis,  even 


occurring 


on  the  glans.  They  also 


frequently  appear  on  the  palms  and  soles,  where  deep  fissures  and  cracks  are 
met  with.  In  moist  parts,  as  in  the  folds  of  the  groin  in  fat  people,  at  the 
margin  of  the  anus  or  between  the  toes,  they  become  more  elevated  and 
merge  gradually  into  the  “ mucous  tubercle  ” or  flat  condyloma  to  be  described 
hereafter.  About  the  lips  the  squamous  syphilide  gives  rise  to  deep  and 
troublesome  fissures.  It  differs  from  simple  psoriasis  in  its  showing  a prefer- 
ence for  the  softer  and  moister  parts  of  the  skin,  whereas  the  simple  affection 
is  most  abundant  on  the  drier  parts,  as  on  the  back  of  the  elbow  or  the  front 
of  the  knee.  The  scales  also  are  less  abundant.  Squamous  syphilide  forms 
the  most  common  eruption,  after  the  roseola,  during  the  first  year  of  syphilis. 
It  is  often  associated  with  ulceration  of  tire  tonsils  and  iritis  and  not  uncom- 
monly with  periostitis. 

Papular  Syphilide,  or  Syphilitic  lichen , consists  of  small  hard  elevations,  at 
fiist  led,  but  afterwards  becoming  dusky  or  brownish.  There  is  some  slight 
orawny  desquamation  on  the  surface.  They  are  most  common  on  the  forehead 
and  shoulders,  and  last  about  three  weeks  before  fading. 

. The  Vesicular  syphilide  is  of  very  rare  occurrence.  The  vesicles  vary  in 
size  from  a pin’s  head  to  a pea.  They  soon  dry,  and  when  the  scales  so  formed 
separate  a coppery  red  patch  is  left  beneath.  In  one  case  which  fell  under  my 
observation,  the  rash  appeared  in  the  form  of  clusters  of  small  pointed  vesicles, 
which  on  drying  left  grey  or  brownish  crusts  and  coppery  marks.  Many 
varieties  have  been  described  and  named  according  to  the  no  11 -syphilitic  skin 

affections  they  resemble,  as  eczematous,  herpetifonn,  varioliform,  and  vari- 
ed 1 if  orm. 

Pustular  syphilides  occur  somewhat  rarely  in  the  early  stages,  but  arc  more 
common  atei  on.  I he  early  pustular  syphilide  commences  as  a small  vesicle 
which  early  becomes  pustular.  It  soon  dries  into  a crust,  which  falls  off 
leaving  an  elevated  coppery  spot  beneath.  It  is  merely  an  aggravation  of  the 
vesicular  eruption  and  leaves  no  ulceration  or  scar  behind  it.  Larger  pustules 
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forming  slowly  with  a dusky-recl  or  coppery  areola  are  met  with  in  cachectic 
subjects,  forming  the  eruption  known  as  syphilitic  ecthyma.  The  pustules  dry, 
leaving  a dark  flat  scab,  which  after  a time  falls  off,  leaving  an  ulcer  which 
heals  slowly.  Ecthyma  is  most  common  on  the  limbs. 

In  the  late  secondary  or  in  the  tertiary  stage  in  debilitated  subjects,  the 
affection  known  as  rupia  is  not  uncommon.  It  seldom  occurs  before  the  end 
of  the  first  year,  and  may  be  met  with  as  long  as  the  syphilitic  taint  persists. 
Rupia  commences  as  a bleb  which  rapidly  becomes  converted  into  a large 
pustule,  surrounded  by  a wide  brown,  or  coppery  areola.  It  soon  dries  into  a 
circular  dark  brown,  or  even  black  scab.  Beneath  this  ulceration  takes  place, 
and  the  crust  increases  in  thickness  from  the  drying  of  the  discharge,  while  at 
the  same  time  it  extends  at  its  circumference  ; it  thus  comes  to  assume  a 
conical  form,  and  somewhat  resembles  a limpet-shell  in  appearance.  After  its 
separation  a troublesome  ulcer  of  a circular  shape,  often  with  a somewhat  foul 
surface,  is  left,  which  may  continue  to  spread  slowly.  This  disease  may  appear 
on  the  face,  but  is  especially  common  on  the  extremities.  It  is  always  in- 
dicative of  grave  constitutional  debility. 

Syphilitic  Tubercles  commonly  occur  as  an  advanced  or  tertiary  symptom  ; 
they  are  in  fact  gummata  of  the  cutis  vera.  They  appear  as  hard,  smooth, 
flat  elevations  of  a reddish-brown  or  purplish  colour,  usually  arranged  in 
groups  of  single  tubercles  lying  closely  together.  They  are  seated  on  the  face 
or  extremities,  the  skin  covering  the  patella  and  the  ala  of  the  nose  being 
common  situations.  They  may  be  resolved  by  proper  treatment,  but  have  a 
great  tendency  to  ulcerate  and  to  be  followed  by  foul  slowly  spreading  ser- 
piginous sores.  The  ulcerating  syphilitic  tubercle  forms  the  affection  known 
as  syphilitic  lupus. 

Subcutaneous  syphilitic  gummata,  or,  as  they  have  been  called,  deep  syphilitic 
tubercles,  arise  in  the  tertiary  stage  of  syphilis  as  hard  indolent  masses  in  the 
subcutaneous  tissue,  usually  accompanied  by  some  slight  aching  pain  or 
tenderness.  They  may  vary  in  size  from  a pea  to  a walnut.  They  are  of  slow 
growth,  but  ultimately  become  adherent  to  the  skin,  which  then  assumes  a 
dusky  purple  tint.  If  unrelieved  by  treatment  the  gumma  softens  and  the 
skin  gives  way  over  it,  exposing  the  characteristic  adherent  slough  resembling 
wet  wasldeather.  This  slowly  separates,  leaving  a deep  cavity.  Subcutaneous 
gummata  may  occur  at  any  part  of  the  body ; common  situations  are  the  back 


of  the  thigh  and  the  upper  part  of  the  arm. 

Syphilitic  Boils  of  an  indolent  character,  but  painful,  and  discharging  a 
thin  ichorous  pus,  with  a core  of  shreddy  areolar  tissue,  and  leaving  deep, 
irregular,  and  foul  ulcers,  are  not  uncommonly  met  with. 

Syphilitic  Ulcers  are  superficial  and  deep.  The  superficial  ulcere  arise  from 
pustules,  ecthyma,  rupia,  superficial  tubercles,  or  boils.  In  other  cases,  espe- 
cially on  the  leg,  they  arise  like  simple  ulcers  from  some  slight  injury,  hut 
assume  peculiar  features  in  consequence  of  the  syphilitic  taint.  Syphilitic 
ulcers  axe  usually  characterized  by  their  multiplicity,  by  their  appearing  in 
parts  not  exposed  to  injury,  as  on  the  back  or  upper  part  of  the  leg,  by 
their  tendency  to  spread  at  one  edge  while  healing  at  the  other,  and  thus  to 
assume  a crescentic  or  serpiginous  form,  and  by  their  unhealthy  grey  surface. 
They  leave  bluish  or  brownish  cicatrices,  often  thin  and  smooth,  and  apt  to 
break  open  again  on  any  slight  irritation.  .. 

The  Hair  during  the  first  year  of  syphilis  often  becomes  lustreless  and  dull, 
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and  comes  out  in  large  quantities,  often  so  as  to  cause  baldness— syphilitic 
alopecia.  Occasionally  it  may  separate  in  patches.  The  baldness  is  not  per- 
manent, in  fact  it  resembles  the  fall  of  the  hair  so  often  noticed  in  erysipelas  and 
various  fevers. 

Diseases  of  the  Nails  are  common.  During  the  early  stages  the  nails  fre- 
quently become  brittle  and  irregular  in  growth.  A more  serious  affection  is 
Syphilitic  Onychia,  which  consists  in  a chronic  inflammation  of  the  matrix, 
with  fetid  discharge  from  under  the  nail ; the  end  of  the  affected  digit  is 
swollen,  purple  in  colour,  and  intensely  tender,  the  nail  becomes  black,  more 
or  less  bent,  and  scales  off,  leaving  a dirty  ulcerated  surface  exposed  beneath. 
One  nail  only  is  usually  affected. 

Ulceration  between  the  Toes  with  excessively  foul  discharge  and  much 
swelling  of  the  foot  is  not  an  uncommon  condition  in  syphilis.  It  apparently 
arises  from  the  formation  of  soft  flat . growths  of  the  same  character  as  the 
mucous  tubercles  at  the  anus,  the  ulceration  being  due  to  the  irritating  secre- 
tion between  the  toes  and  want  of  cleanliness.  It  is  easily  recognized,  for  it 
may  be  taken  as  a rule  that  all  ulcerations  between  the  toes  are  due  either  to 
.syphilis  or  scabies.  The  ordinary  soft  corn  discharges  no  pus. 

The  Treatment  of  Syphilitic  affections  of  the  Shin  must  be  conducted  in 
accordance  with  the  general  principles  already  laid  down.  All  the  symmetrical 
eruptions  occurring  in  the  early  stages  of  the  disease  are  best  treated  by  the 
administration  of  mercury  according  to  the  rules  already  laid  down.  The 
tubercular  eruptions  and  the  squamous  ulcer,  when  occurring  after  the  first 
year  can  often  be  relieved  by  iodide  of  potassium,  especially  if  the  patient  has 
been  treated  with  mercury  in  the  earlier  period.  Donovan’s  solution  is  often 
-of  the  greatest  possible  value,  the  disease  rapidly  disappearing  under  its  use. 
The  same  plan  is  required  in  the  management  of  syphilitic  boils.  In  the 
pustular  forms,  syphilitic  rupia  and  ecthyma,  as  the  constitution  is  commonly 
shattered,  a tonic  plan  of  treatment  is  required  in  the  first  instance  ; after 
which  the  perchloride  of  mercury  with  tincture  and  decoction  of  cinchona,  or 
decoction  of  sarsaparilla  should  be  steadily  administered.  In  these  cases  also 
much  benefit  will  be  derived  from  mercurial  fumigation. 

In  most  cases  no  local  treatment  is  required  for  the  squamous  or  papular 
■eruptions,  but  should  they  occur  in  the  face  the  patient  is  often  anxious  to 
hasten  their  disappearance.  For  this  purpose  dilute  white  precipitate  oint- 
ment, or  calomel  made  into  a cream  with  olive-oil  and  lard,  may  be  applied. 
M arshall  recommends  the  application  of  a ] 0 per  cent,  solution  of  oleate  of 
mercury  with  some  morphia  added.  In  all  ulcerating  syphilides  iodoform, 
either  applied  pure  or  made  into  an  ointment  with  vaseline,  will  be  found 
most  useful.  In  deep  ulcerations  iodide  of  starch  ointment  often  produces  a 
good  effect.  It  these  fail,  yellow  wash  or  perchloride  of  mercury  in  the 
strength  of  two  grains  to  the  ounce,  diluted  with  water  if  it  cause  too  much 
pain,  will  often  arrest  the  spread  of  the  ulceration  and  hasten  its  healing.  If 
nothing  else  succeeds  it  may  be  necessary  to  cauterize  the  surface  with  fuming 
nitric  acid  or  the  acid  nitrate  of  mercury.  In  syphilitic  alopecia  the  internal 
administration  of  mercury  has  most  influence  in  arresting  the  loss  of  hair  : at 
the  same  time  a stimulating  lotion  may  be  applied.  B.  Hill  recommends  the 
following  : Tinct.  Cantharides,  Solution  of  Ammonia,  ail  5SS.;  Spirit  of 
Rosemary,  5i  ; Glycerine,  3SS.  ; Rose  water  to  5 vi i j . In  syphilitic  onychia 
the  nail  should  be  removed  and  iodoform  applied.  Black  wash  or  yellow  wash 
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is  sometimes  useful.  In  ulcerations  between  the  toes  dilute  white  precipitate 
ointment,  with  a small  quantity  of  extract  of  belladonna  added,  is  the  best 
application. 

2.  Mucous  Tubercles  and  Condylomata.— Mucous  tubercles  are  flat 
pitches,  seldom  more  than  half  an  inch  in  diameter,  slightly  elevated,  soft, 
andlpapillary  on  the  surface.  They  are  situated  in  moist  parts  of  the  body, 
very  commonly  on  muco-cutaneous  surfaces,  as  the  anus,  labia,  and  angles  of 
the  mouth  ; they  are  also  frequently  met  with  on  mucous  surfaces,  as  on  the 
tongue,  tonsils,  palate,  and  larynx,  and  exactly  similar  growths  are  found  in 
any  part  of  the  skin  that  is  kept  moist  by  the  natural  secretions,  and  not 
properly  cleaned,  as  between  the  scrotum  and  the  thigh,  in  the  fold  of  the 
groin  in  fat  people,  and  between  the  toes.  They  are  moistened  by  a good 
deal  of  mucous  secretion  when  seated  on  mucous  membranes,  or  by  perspiration 
when  on  the  skin.  In  the  mouth  and  throat  they  are  usually  small  and  not 
so  distinctly  elevated,  but  rather  like  a thickened  and  opaque  condition  of  the 
mucous  membrane  in  these  situations.  At  the  anus  they  sometimes  attain  a 
considerable  size,  so  as  to  project  a quarter  to  half  au  inch  above  the  surface, 
and  it  is  then  that  they  are  commonly  termed  condylomata.  They  are  fre- 
quently mistaken  by  the  patient  for  piles.  They  consist  essentially  of  an  over- 
growth of  the  papillre  stimulated  in  part  by  the  irritation  of  dirt  or  unhealthy 
secretions.  They  are  common  in  conjunction  with  the  squamous  syphilide  on 
the  dryer  parts  of  the  skin,  and  every  gradation  can  sometimes  be  traced  be- 
tween a scaly  patch  to  a mucous  tubercle,  according  to  the  moisture  of  the 
part  in  which  the  patch  is  situated.  They  are  met  with  most  commonly 
dining  the  first  six  months  of  the  disease.  They  differ  from  the  venereal  warts 
already  described  (p.  1079),  not  only  in  their  flatter  form  and  less  marked 
papillary  structure, but  in  being  dependent  on  a constitutional  disease,  and  not 
on  local  causes  solely,  such  as  the  irritation  of  discharges  and  want  of  cleanli- 
ness. The  discharge  with  which  they  are  moistened  is  intensely  contagious, 
and  it  is  from  them,  when  situated  in  the  mouth,  that  the  disease  is  trans- 
mitted by  kissing,  or  by  means  of  drinking-vessels,  or  pipes,  and  from  infants 


to  their  nurses. 

Their  Treatment  must  be  constitutional  and  local.  The  constitutional 
treatment  is  merely  that  of  early  syphilis.  Locally  they  are  best  treated  by 
the  application  of  white  precipitate  ointment  when  seated  at  the  anus  or  on 
the  skin.  If  this  does  not  relieve  them  they  may  be  rubbed  with  nitrate  of 
silver  or  sulphate  of  copper.  In  the  mouth  the  application  of  a solution  of 
perchloride  of  mercury  (gr.  ij  to  3i),  or  of  the  solid  nitrate  of  silver,  is  the 
best  treatment.  Xot  being  pendulous,  they  do  not,  like  simple  venereal  warts, 
require  to  be  cut  off. 

?>.  The  mucous  membranes  of  the  mouth , pharynx,  and  lari/nx  arc 
commonly  affected  with  secondary  syphilitic  eruptions,  which  assume  the 
form  of  mucous  tubercles,  and  of  the  exanthematous,  squamous,  and  ulcerat- 
ing syphilides ; and  in  the  later  stages  of  the  disease  submucous  gummata 


may  form. 

The  exanthematous  affection,  corresponding  to  the  roscolar  form  of  cutaneous 
syphilis,  and  arising  from  the  same  cause  and  in  the  same  constitution,  prin- 
cipally affects  the  palate  and  throat.  The  tubercular  variety  corresponds  to 
the  squamous  cutaneous  eruptions,  and  is  met  with  chiefly  as  flat,  hard,  amt 
elevated  tubercles  in  the  interior  of  the  mouth,  nose,  and  throat. 
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i ulcerative  affection  of  the  mucous  membranes  assumes  a variety  of  forms, 
which,  will  immediately  be  described,  and  occurs  principally  in  the  throat  and 
nose.  The  exanthematous  affection  of  the  mucous  membrane  is  usually  an 
early  sign  of  constitutional  syphilis,  frequently  showing  itself  a few  v eeks 
after  the  primary  occurrence  of  the  disease.  The  other  varieties  belong  to  the 
more  advanced  secondary  or  tertiary  periods.  Contractions  of  various  mucous 
canals  often  occur  as  the  result  of  syphilitic  affections,  the  narrowing  being- 
due  to  firm,  fibrous  bauds,  often  excessively  dense  in  structure.  These  are 
ofteu  merely  cicatricial,  formed  on  the  healing  of  syphilitic  ulcerations.  In 
other  cases  they  seem  out  of  all  proportion  to  the  extent  of  the  destruction  by 
ulceration,  and  would  appeal-  then  to  be  due  to  diffuse  fibroid  induration  of 
the  submucous  tissue,  followed  by  contraction.  They  are  most  frequently 
met  with  in  the  rectum,  vagina,  and  pharynx. 

The  syphilitic  affections  of  the  mucous  membranes  are  most  conveniently 
considered  according  as  they  affect  distinct  organs  dr  parts  of  the  body. 

The  Lips  are  commonly  affected  in  persons  labouring  under  squamous 
syphilide,  with  fissures  or  cracks  usually  somewhat  indurated,  and  very  painful 
in  the  movement  of  these  parts.  In  the  Treatment,  the  application  of  a 
pointed  piece  of  nitrate  of  silver  to  the  bottom  of  the  crack  will  give  the 
most  effectual  relief.  The  insides  of  the  cheeks  are  not  unfrequ'ently  affected 
in  a similar  manner,  or  become  the  seat  of  mucous  tubercles,  which  must  be 
treated  as  has  already  been  stated. 

The  Tongue  may  be  affected  in  various  ways  : when  severely,  its  disease 
usually  constitutes  one  of  the  tertiary  manifestations  of  syphilis. 

In  the  early  period  of  the  secondary  stage  of  syphilis,  small  papules,  similar 
to  those  on  the  skin  may  appear.  They  are  of  little  importance,  and  cause  no 
inconvenience.  During  the  second  half  of  the  first  year  of  syphilis,  and  often 
at  a later  period,  small  superficial  ulcers  on  the  sides  of  the  tongue,  having  an 
irregular  or  oval  outline,  and  a gray,  surface,  are  not  uncommon.  They  cause 
considerable  discomfort.  They  are  best  treated  by  being  touched  twice  a day 
with  a solution  of  perchloride  of  mercury  (gr.  ij  to  5]).  The  surface  must  be 
previously  dried  with  a handkerchief.  Solid  nitrate  of  silver  is  often  as  effi- 
cacious. Another  form  of  late  secondary  manifestation  on  the  tongue  is  a 
small  fissure,  or  crack,  at  one  side,  surrounded  by  a zone  of  thickened  epithe- 
lium, which  gives  the  mucous  membrane  at  the  affected  spot  an  opaque  blue 
tint.  These  ulcers  require  the  same  treatment  as  those  just  described.  Mucous 
tubercles  are  not  uncommon  on  the  tongue,  but  are  less  frequent  than  on  the 
lips  or  cheek. 

At  a later  period  the  dorsal  surface  of  the  tongue,  usually  only  in  its 
anterior  half,  undergoes  a chronic  change.  The  epithelium  becomes  opaque, 
white,  and  thickened,  sometimes  in  patches,  sometimes  uniformly,  and  if  the 
tongue  be  dried  and  then  examined,  it  will  be  observed  that  the  papilla)  in 
the  affected  area  have  disappeared,  the  surface  being  almost  smooth.  The 
disease  is  a chronic  inflammation  affecting  the  corium  of  the  mucous  membrane* 
and  the  submucous  tissue,  with  overgrowth  of  the  epithelium  covering  the 
affected  part.  It  has  received  various  names,  according  to  the  appearance 
produced  : when  the  surface  is  smooth,  and  bluish  in  tint,  it  is  spoken  of  as 
the  “ smooth  tongue ,”  or  chronic  super  final  glossitis;  when  the  opacity  is 
greater  it  has  been  called  psoriasis  of  the  tongue ; and  when  the  epithelium 
is  heaped  up  so  as  to  form  scales,  the  term  icthgosis  linguae  has  been 
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applied  to  it.  These  conditions  most  frequently  result  from  syphilis,  hut 
cases  are  often  met  with  in  which  no  history  of  the  disease  can  be  obtained  • 
they  are  permanent,  the  normal  papillary  condition  of  the  tongue  never 
being  regained.  Simple  ulceration  is  not  uncommon  in  the  opaque  patches, 
and  in  later  life  epithelioma  frequently  attacks  the  diseased  mucous  membrane. 
The  treatment  of  this  condition  is  very  unsatisfactory.  Perchloride  of  mercurv 
lotions  are  often  of  use.  Internally  iodide  of  potassium  produces  most  effect. 
If  it  fails,  and  the  patient  is  in  a state  to  stand  it,  a course  of  mercury  may 
be  tried. 

The  tongue  is  affected  also  in  some  cases  by  diffuse  overgrowth  of  its  con- 
nective tissue,  occurring  in  patches  and  extending  deeply  into  its  substance 
from  the  mucous  surface.  More  commonly  it  is  the  seat  of  gummata.  These 
form,  as  a rule,  in  the  muscular  substance  of  the  organ,  and  sometimes  in 
the  fibrous  septum.  They  form  indolent  tumours,  gradually  reaching  the 
mucous  membrane,  and  implicating  it.  They  run  the  usual  course  of  gum- 
mata, and  when  they  soften  and  open  on  the  surface,  leave  deep,  foul  ulcers, 
which  may  be  mistaken  for  epithelial  cancer.  The  diagnosis  of  these  affec- 
tions, and  their  treatment,  will  be  more  fully  considered  under  the  diseases  of 
the  tongue. 

The  syphilitic  diseases  of  the  Throat  are  amongst  the  most  common  mani- 
festations of  constitutional  syphilis,  and  frequently  occur  early.  They  present 
three  chief  forms,  occurring  in  the  early  secondary,  the  later  secondary,  and 
the  tertiary  stages  of  the  disease. 

The  early  secondary  eruption  is  a deep-red  exanthematous  efflorescence  of 
the  soft  palate  and  pillars  of  the  fauces,  either  without  ulceration  or  with  but 
superficial  abrasion.  It  occurs  about  the  period  of  the  invasion  of  the  roseola 
and  requires  no  special  treatment.  In  the  later  secondary  period,  correspond- 
ing to  that  at  which  the  squamous  and  papular  eruptions  appear  on  the  skin, 
ulceration  of  the  tonsils  is  very  common.  It  appears  first  as  white  patches 
and  mucous  tubercles,  in  the  centre  of  which  the  ulceration  commences.  The 
ulcers  have  sharply  cut  edges,  often  somewhat  undermined.  Superficial 
mucous  patches  may  surround  the  ulcer,  and  extend  on  to  the  soft  palate  and 
pillars  of  the  fauces.  These  ulcerations  give  little  or  no  pain  in  most  cases, 
and  never  cause  any  serious  destruction  of  the  mucous  membrane.  They 
require  the  ordinary  treatment  of  constitutional  syphilis,  and  locally  may  be 
occasionally  touched  with  the  perchloride  of  mercury  solution  (gr.  ij  to  53). 
or  with  nitrate  of  silver. 

The  tertiary  ulcerations  of  the  pharynx  are  far  more  serious.  They  seldom 
occur  till  three  or  more  years  after  infection,  and  then  only  in  patients  in  a 
debilitated  state  of  health.  The  ulcers  commence  by  a gummatous  infiltration 
of  the  mucous  membrane,  similar  in  character  to  the  tubercular  syphilides  of 
the  skin.  This  breaks  down,  and  a serpiginous  ulceration  starts  from  the 
affected  spot,  and  may  spread  widely  and  rapidly.  The  ulcer  has  an  irregular 
form  and  a foul  gray  surface,  and  may  destroy  in  a few  weeks  a great  part  of 
the  pillars  of  the  fauces  or  of  the  soft  palate.  When  the  solt  palate  is  de- 
stroyed, there  is  usually  considerable  difficulty  in  deglutition,  and  speech 
becomes  altered.  This  form  of  ulceration  occurs  sometimes  simultaneously 
with  rupia  on  the  skin,  and  requires  the  same  constitutional  treatment.  The 
best  local  application  is  a gargle,  composed  of  corrosive  sublimate,  gr.  iv : 
hydrochloric  acid,  upviij  ; and  water,  3.x.  If  the  patient  cannot  gaigle,  or 
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if  the  treatment  has  no  effect,  corrosive  sublimate  lotion  (gr.  ij  to  3D  niay  be 

carefully  applied  with  a camel’s  hair  pencil.  Dusting  [the  surface  with  iodo- 
form often  produces  a most  excellent  effect.  It  maybe  used  in  conjunction 
with  the  perchloride  lotion  or  gargle.  It  is  important  to  remember  that  gargle 
of  the  perchloride  of  mercury  cannot  be  safely  used  of  a greater  strength  than 
a quarter  to  half  a grain  to  the  ounce  of  water ; stronger  preparations  must  be 

applied  with  a brush.  _ . 

When  the  ulcers  heal  the  contraction  of  the  cicatrices  may  give  rise  to 
stenosis  of  the  pharynx.  This  may  occur  in  three  situations.  1st,  between 
the  top  of  the  palate  and  posterior  wall  of  the  pharynx,  so  as  to  cut  off  the 
nasal  cavities  ; 2nd,  between  the  soft  palate,  the  walls  of  the  pharynx  and 
tongue,  and  3rd,  across  between  pharynx  and  posterior  wall  of  larynx. 

This  stenosis  is  probably  the  result  of  ulceration  of  the  opposite  mucous 
surfaces  ; but  it  is  often  out  of  all  proportion  to  the  extent  of  the  ulceration. 

The  stenosis  may  gradually  increase  until  the  contraction  becomes  so  great 
that  deglutition  becomes  seriously  impeded  and  respiration  is  carried  on  with 
great  difficulty. 

In  the  second  and  third  forms  of  the  contraction  it  becomes  necessary,  in 
order  to  enable  the  patient  to  swallow  and  to  breathe,  to  dilate  the  opening. 
This,  if  it  be  not  too  tight,  may  be  done  by  simple  dilatation  by  means  of 
bougies.  If  very  contracted,  its  edges  should  be  carefully  notched  before 
dilatation.  Before  doing  this  it  may  be  well  to  have  recourse  to  Tracheotomy 

Kas  a prophylactic  measure,  averting  all  danger  of  suffocation  and  spasmodic 
irritation  during  the  manipulations  in  the  pharynx. 

Syphilitic  ulcerations  have  been  described  as  occurring  also  in  the  oesophayns 
and  leading  to  stricture  of  that  canal. 

The  mucous  membrane  of  the  larynx  is  not  unfrequently  affected  both  in 
early  and  in  advanced  syphilis.  The  affections  are  similar  to  those  of  the 
fauces  and  pharynx.  During  the  early  exanthematous  eruptions  there  may 
be  some  catarrh  with  hoarseness  and  slight  cough.  Later  on  flat  mucous 
tubercles  may  appear,  but  ulceration  is  rare.  They  disappear  under  treatment, 
leaving  no  ill  effects  behind.  In  the  tertiary  stage  the,  most  extensive  ulcera- 
tion, leading  to  destruction  of  the  epiglottis  and  vocal  cords,  with  necrosis  of 
the  cartilages  may  take  place.  There  is  usually  great  thickening  of  the 
arytEeno-epiglottidean  folds,  not  unfrequently  complicated  by  the  formation 
of  submucous  gummata.  If  the  patient  recover  the  opening  of  the.  glottis 
may  be  so  far  closed  as  to  necessitate  tracheotomy,  and  the  constant  use  of  a 
tube  for  the  remainder  of  life.  The  symptoms  and  treatment  are  more  fully 
described  with  Diseases  of  the  Larynx,  ATI.  II. 

The  Nose  is  commonly  affected  in  constitutional  syphilis,  and  often  destruc- 
tively so,  especially  in  individuals  much  exposed  to  changes  of  temperature, 
and  who  are  unable  to  pay  proper  attention  to  their  treatment.  The  mucous 
membrane  becomes  chronically  thickened,  and  this  is  accompanied  by  discharge 
of  blood  and  pus,  coryza,  and  habitual  snuffling.  In  other  cases  ulceration 
takes  place,  with  a very  fetid  odour  of  the  breath,  and  the  formation  of  thick 
ecthymatous  crusts  on  the  septum,  or  between  this  and  the  alee.  This  ulceration 
is  very  persistent  and  troublesome,  and  requires  usually  a mercurial  treatment, 
with  the  local  application  of  strong  nitric  acid,  or  of  the  acid  nitrate  of 
mercury,  to  arrest  its  progress.  In  many  cases  ulceration  will  rapidly  proceed 
to  destruction  and  perforation  of  the  septum,  or  necrosis  of  the  spongy 
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bones,  the  vomer,  and  ethmoid  ; sometimes  excavating  the  whole  of  the 
interior  of  the  nose,  scooping  and  cleaning  it  out  into  one  vast  chasm.  When 
this  happens,  the  nasal  bones  also  are  usually  flattened,  broken  down,  and 
destroyed  ; the  aim  and  columna  ulcerating  away,  and  producing  vast  dis- 
. iigurement.  In  other  cases  the  hard  palate  is  affected,  and  perforation  takes 
place  from  the  nose  into  the  mouth.  Occasionally  the  disease  extends  to  the 
bones  of  the  base  of  the  skull,  and  in  this  way  may  occasion  impairment  of 
vision,  epilepsy,  or  death.  Cerebral  symptoms,  however,  do  not  necessarily 
occur  when  the  base  of  the  skull  is  implicated.  In  1870  I removed  the- 
whole  body  of  the  sphenoid  from  the  nasal  cavity  of  a man  who  had  never 
suffered  at  any  time  from  any  disturbance  of  the  cerebral  functions. 

The  Treatment  of  these  nasal  affections  must  be  conducted  in  accordance 
with  general  principles.  In  many  cases  mercurial  fumigation  is  extremely 
useful,  though  as  a rule  iodide  of  potassium  has  more  effect.  Iodoform  sniffed 
up  the  nose,  either  pure,  diluted  with  nitrate  of  bismuth,  or  starch  powder,  is 
more  efficient  than  any  other  application  in  destroying  the  intolerable  stench 
that  proceeds  from  syphilitic  disease  of  the  bones  of  the  nose.  The  cavity 
must  also  be  washed  out  twice  a day  by  means  of  a nasal  douche.  When 
loose  the  dead  bone  must  be  removed.  (See  Diseases  of  the  Nose,  Yol.  II.) 

The  mucous  membrane  of  the  rectum  is  frequently  affected  in  syphilis.  In 
the  early  stages  of  the  disease  mucous  tubercles  are  common  at  the  anus. 
Small  superficial  ulcers,  similar  to  those  on  other  mucous  membranes,  may 
also  be  met  with.  These  are,  however,  not  of  serious  importance.  The 
tertiary  affections  of  the  rectum,  on  the  other  hand,  are  always  serious  and 
often  fatal.  They  occur  most  frequently  in  women.  Two  conditions  are 
usually  met  with  together — fibroid  induration  of  the  coats  of  the  gut  and 
ulceration  of  the  mucous  membrane.  Submucous  gummata  are  very  rare. 
The  induration  of  the  coats  of  the  gut,  as  a rule,  precedes  the  ulceration  ; it 
commences  by  a growth  of  imperfectly  developed  fibroid  tissues  in  the  sub- 
mucous tissue,  starting  from  the  region  of  the  anus  and  extending  upwards. 
The  new  tissue,  as  it  develops,  contracts  like  that  of  a scar,  and  thus  the  wall 
of  the  gut  becomes  indurated  and  the  canal  narrowed.  In  the  later  stages  the 
fibroid  growth  extends  into  the  muscular  coat,  and  the  peritoneal  covering  may 
be  thickened  and  opaque.  The  thickening  of  the  submucous  tissue  interferes 
with  the  proper  vascular  supply  of  the  mucous  membrane,  and  ulceration 
follows.  The  ulcers  have  a foul  gray  floor  and  slightly  raised  edges.  They 
may  slowly  perforate  the  gut  into  the  vagina  or  peritoneum  ; but  general 
peritonitis  is  rare,  as  from  the  slowness  of  the  process  firm  adhesions  to 
surrounding  parts  have  usually  formed  before  perforation  takes  place.  (See 
Syphilitic  Stricture  of  the  Rectum,  Yol.  II.)  As  the  induration  of  the  coats 
of  the  gut  at  first  causes  but  little  inconvenience,  these  cases  seldom  come 
under  the  care  of  the  Surgeon  till  some  ulceration  has  taken  place.  In  some 
cases  serpiginous  ulceration  may  lie  the  primary  change  ; but  these  are 
certainly  the  less  common. 

4.  Syphilitic  Iritis  usually  occurs  during  the  first  year  after  infection, 
and  often  in  people  who  are  otherwise  strong  and  healthy.  The  ordinary 
symptoms  of  iritis,  somewhat  modified,  characterize  the  affection.  The  patient 
complains  of  dimness  of  sight,  pain  in  the  eye,  and  often  of  very  severe  cir- 
cumorbital  or  hemicranial  pains.  On  examining  the  eye,  the  conjunctiva 
will  be  found  to  be  slightly  injected,  and  a zone  of  pink  vessels  to  be  seated 
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on  the  sclerotic,  close  to  the  cornea  ; the  aqueous  humour  has  lost  its  trans- 
parency, giving-  a muddy  look  to  the  eye,  and  the  colour  of  the  ms  is  alteied. 
The  pupil  is  diminished  in  size  and  irregular  in  shape,  usually  angular  towards 
the  nasal  side,  and  small  yellowish  or  brownish  nodules  of  lymph  may  be  seen 
to  be  deposited  on  the  surface  of  the  iris.  If  the  case  be  left  to  itself,  or  be 
improperly  treated,  it  will  advance  to  disorganization  of  the  globe,  and  to 
permanent  loss  of  sight.  The  retina  often  becomes  affected,  and  incurable 

blindness  results.  . . 

The  Treatment  consists  in  local  depletion  by  means  of  cupping  and  ieeclies 
to  the  temples,  and  the  administration  of  calomel  and  opium  internally,  at  the 
same  time  that  a strong  solution  of  atropine  is  put  frequently  into  the  eye. 
Most  commonly,  as  the  mouth  becomes  affected  by  the  mercurial,  the  eye  will 
clear,  the  lymph  becoming  absorbed,  and  the  pupil  regaining  its  normal  shape 
and  colour.'  In  some  cases,  however,  a chronic  inflammation  continues  ; here 
the  best  effects  result  from  the  administration  of  small  doses  of  percliloride  of 
mercury,  with  repeated  blistering  to  the  temples  ; and,  in  a later  stage,  soda 
and  bark  may  be  advantageously  given. 

5.  Syphilitic  Diseases  of  the  Bones.— The  bones  are  liable  to  suffer 


both  the  secondary  and  tertiary  stages  of  syphilis. 

In  the  secondary  stage  aching  pains  in  the  bones  are  nob  uncommon. 
They  are  worse  at  night,  and  may  be  unaccompanied  by  any  recognizable 
, change  of  structure. 

The  characteristic  bone  diseases  of  syphilis  are  usually  delayed  till  the 
tertiary  stage,  some  two  years  or  more  after  infection.  By  some  Surgeons  the 
graver  forms  are  said  to  be  the  result  of  the  administration  of  mercury,  rather 
than  of  the  syphilis  for  which  the  mineral  is  given.  This  doctrine  I believe 
to  be  entirely  without  foundation.  That  they  are  met  with  in  syphilitic  cases 
in  which  no  mercury  has  been  given,  there  can  be  no  doubt.  I have  had 
under  my  care  patients  with  extensive  disease  of  the  cranium  and  of  the 
clavicle,  whose  syphilis  had  been  treated  from  first  to  last  on  the  non- 
mercurial plan.  One  patient,  especially,  a soldier,  from  whom  I removed 
portions  of  the  cranium  and  of  the  clavicle  for  necrosis  accompanying  consti- 
tutional syphilis,  had  been  treated  in  a military  hospital  without  mercury. 
I have  never  seen  or  heard  of  mercury  producing  necrosis  in  any  bones,  except 
those  of  the  jaws,  when  given  for  diseases  other  than  syphilis.  No  doubt 
diseases  of  the  bones  are  especially  apt  to  occur  when  the  patient’s  constitution 
has  been  broken  down  by  any  means  ; and  an  improperly  conducted  mercurial 
course  may  have  this  result.  They  occur  usually  after  the  patient  has  passed 
through  the  whole  course  of  the  less  severe  syphilitic  affections,  such  as  those 
of  the  skin,  mucous  membrane,  and  throat.  The  affections  of  the  bones, 
however,  may  in  some  cases  declare  themselves  at  the  same  time  with  the 
affections  of  the  skin  and  mucous  membranes.  They  more  commonly  occur 
amongst  the  poorer  classes,  especially  those  who  are  exposed  to  atmospheric 
vicissitudes,  and  chiefly  in  strumous  constitutions. 

The  diseases  to  which  the  bones  are  liable  as  a consequence  of  syphilis  are 
the  following  : — 

Syphilitic  Periostitis  or  Node. — This  consists  of  a localized  inflammation 
of  the  periosteum,  usually  affecting  one  bone  only,  but  sometimes  many.  The 
inflammation  is  accompanied  by  exudation  into  and  under  the  membrane  ; 
the  exudation  may  be  absorbed,  and  the  part  restored  to  its  normal  condition, 
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bub  more  commonly  it  is  partly  or  entirely  developed  into  new  bone,  and  thus  j 
a permanent"  thickening  may  remain.  In  the  early  stages  the  new  bone  is 
soft  and  spongy,  and  is  sharply  separated  from  the  compact  bone  beneath 
which  beyond  some  slight  superficial  rarefaction  from  enlargement  of  the 
Haversian  canals  shows  no  sign  of  change.  As  time  goes  on,  however,  the 
new  bone  becomes  more  compact  till  at  last  it  seems  merely  a part  of  the 
compact  tissues  which  may  at  the  affected  spot  be  a little  denser  than  natural. 
Nodes  may  occur  on  almost  any  of  the  bones  ; but  they  are  most  commonly 
met  with  on  the  tibia,  the  clavicle,  or  the  bones  of  the  forearm.  They  form 
indolent,  elongated,  uniform,  elastic  or  hard  swellings,  usually  tender  on 
pressure,  and  generally  but  little  painful  during  the  day  ; but  at  night  the 
aggravation  of  pain  is  peculiarly  marked,  and  constitutes  perhaps  the  most 
distressing  symptom.  They  cause  no  redness  of  the  skin  and  have  no 
tendency  to  suppurate. 

Sclerosis  of  Bone.- — -This  corresponds  to  the  diffuse  overgrowth  of  fibroid 
tissue  in  other  parts.  It  usually  affects  one  of  the  long  bones  of  the  cranium. 
The  affected  bone  becomes  increased  in  size  and  density.  The  new  osseous 
tissue  is  formed  on  the  surface  from  the  periosteum,  but  does  not  show  the 
distinct  separation  from  the  old  so  clearly  noticed  in  the  ordinary  node,  the 
growth  is,  moreover,  not  limited  as  in  a node,  but  widely  diffused  as  through 
the  whole  shaft  of  a long  bone  or  throughout  the  vault  of  the  skull.  At  the 
same  time  that  new  bone  is  formed  on  the  surface  a similar  change  may  occur 
internally  till  the  medullary  canal  becomes  gradually  filled  with  dense  new 
bone.  The  symptoms  of  this  affection  are  merely  the  steady  increase  in  size, 
with  obscure  aching  pains,  worse  at  night. 

Gummata  of  Bone. — These  never  form  as  the  sole  morbid  condition;  they 
are  always  associated  with  ithe  periosteal  node  or  with  sclerosis  of  the  sur- 
rounding bone.  They  most  commonly  form  superficially,  and  are  at  first 
indistinguishable  from  the  ordinary  node  ; in  fact,  as  before  pointed  out,  the 
gumma  in  its  commencement  is  identical  in  its  nature  with  the  diffuse 
syphilitic  overgrowth  of  fibroid  tissue,  differing  merely  in  its  localization  and 
intensity  and  in  its  tendency  to  fatty  degeneration  and  softening.  A sub- 
periosteal gumma  runs  the  ordinary  course  of  such  growths  ; if  unrelieved  by 
treatment  it  gradually  increases  in  size,  approaches  the  skin  superficially, 
and  extends  into  the  bone  beneath  ; finally,  it  softens,  the  skin  gives  way, 
the  slough  is  discharged,  and  a deep  ulcer  is  left,  at  the  bottom  of  which 
spongy  ulcerating  bone  is  exposed.  This  forms  the  most  common  variety  of 
syphilitic  caries.  In  the  cranium  the  gumma  may  completely  perforate  the 
bones,  but  more  commonly  it  is  associated  with  great  sclerosis  of  the  vault  of 
the  skull,  the  thickened  bone  being  hollowed  out  and  wormeaten  in  parts 
corresponding  to  the  situation  of  the  gummata.  Occasionally  the  gummata 
form  on  the  internal  aspect  of  the  skull,  and  may  give  rise  to  cerebral 
symptoms.  Gummata  of  hone  form  rounded  flattened  tumours,  growing  from 
the  bone  slowly,  with  some  aching  pain,  usually  worse  at  night.  After  a 
time  they  soften,  and  may  then  resemble  abscesses.  However  soft  the  part 
may  be,  they  must  on  no  account  be  opened  ; as  absorption  may  take  place 
even  after  distinct  fluctuation  is  present. 

Syphilitic  Necrosis  may  arise  in  various  ways.  In  the  vault  of  the  skull  it  is 
most  commonly  due  to  an  exaggeration  of  the  process  of  sclerosis,  by  which 
the  Haversian  canals  become  obliterated  to  such  an  extent  that  death  of  the 
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bone  follows.  The  sequestra  thus  formed  are  often  of  considerable  size,  some- 
times reaching  that  of  the  palm  of  the  hand.  They  are  composed  of  dense 
hard  bone,  much  thicker  than  the  normal  skull,  and  always  more  or  less 
wormeaten  on  the  surface.  This  appearance  is  due  to  the  previous  existence 
of  subperiosteal  gummata  which  have  softened  and  been  thrown  off.  lhe  skm 
of  the  scalp  having  been  implicated  in  the  gummata  is  destroyed  partly  by  the 
Softening  of  the  gummata  and  partly  by  subsequent  ulceration,  so  that  the 
surface  of  the  sequestrum  is  usually  bare  and  exposed.  The  process  of 
separation  is  very  slow,  often  lasting  many  years.  Cerebral  symptoms  may  be 
present,  but  are  certainly  quite  as  often  absent.  Necrosis  of  the  bones  of  the 
base  of  the  skull  may  arise  in  the  same  way,  or  may  result  from  ulceration  of 
the  mucous  membrane  of  the  nasal  cavity  or  pharynx  by  which  they  are  in 
many  parts  thinly  covered.  The  tertiary  ulcerations  in  the  mouth  and  nose 
also  may  be  followed  by  necrosis  of  the  hard  palate,  of  the  turbinate  and 
ethmoid  bones  ; but  it  is  a remarkable  fact  that  the  hard  palate  is  not  nearly 
so  frequently  affected  as  the  nasal  and  spongy  bones.  In  consequence  of 
this  destruction  of  bony  tissue,  the  nose  may  fall  in,  or  a communication  may 
be  established  between  the  nose  and  mouth  through  the  hard  palate.  Syphilitic 
necrosis  may  affect  also  the  alveolar  processes  of  the  jaws.  It  is_  very  un- 
common in  the  long  bones. 

Syphilitic  Caries,  or  ulceration  of  bone,  is  most  commonly  the  result  of  the 
softening  of  a periosteal  gumma,  but  it  may  be  due  to  the  extension  of  a superficial 
ulcer  to  the  bone  in  thinly  covered  parts.  The  caries  is  rarely  uncomplicated; 
usually,  the  surrounding  compact  bone  is  sclerosed,  or  in  the  neighbourhood 
of  the  ulcer  there  may  be  a considerable  formation  of  new  bone  from  the 
periosteum.  In  other  cases  the  process  is  a combination  of  necrosis  and 
ulceration  ; the  sequestra  being  surrounded  by  a zone  of  ulceration  extending 
a considerable  distance  from  the  dead  bone  and  not  closely  limited  to  its  edge, 
as  in  the  process  of  separation  of  a simple  piece  of  dead  bone.  Syphilitic 
caries  is  most  common  in  the  skull,  but  it  is  met  with  also  in  other  parts. 
The  upper  part  of  the  sternum  is  not  an  uncommon  situation.  It  is  also  met 
with  in  the  extremities.  I have  twice  seen  a peculiar  form  of  caries  of  the 
cancellous  tissue  of  the  head  of  the  tibia  in  old  syphilitic  cases.  In  both 
cases,  which  were  very  similar,  the  patients  had  been  affected  for  a length  of 
time  with  nodes  of  the  tibia,  as  a consequence  of  long  antecedent  syphilitic 
taint.  A chronic  abscess  eventually  developed  over  the  head  of  the  bone, 
leading  to  a carious  cavity.  I exposed  this  and  gouged  the  diseased  bone 
away  ; it  was  peculiarly  dry,  light,  and  almost  flocculent,  if  such  a term  can  be 
applied  to  bone.  Both  patients  recovered  well  from  the  operation  ; but  one 
of  them,  a female,  died  two  years  afterwards  of  epilepsy,  consequent  on 
syphilitic  gummata  of  the  dura  mater. 

Both  in  acquired  and  hereditary  syphilis  the  bones  of  the  fingers  and  toes 
are  sometimes  attacked,  giving  rise  to  the  condition  known  as  syphilitic 
dactylitis.  It  most  commonly  assumes  the  form  of  gummatous  periostitis, 
often  followed  by  softening  of  the  new  tissue  and  necrosis  of  the  phalanx. 
The  affected  bones  are  much  enlarged. 

From  the  foregoing  description  it  will  be  seen  that  the  diseases  of  bones 
due  to  syphilis  are  all  modifications  of  the  same  process  which  characterizes 
the  disease  elsewhere  in  its  tertiary  stage,  namely,  an  overgrowth  of  the  con- 
nective tissue,  the  new  tissue  accumulating  in  some  places  in  such  masses  as 
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to  form  a distinct  tumour,  the  gumma,  which  being  imperfectly  supplied  with 
blood  tends  to  degenerate.  The  node  and  the  uncomplicated  sclerosis  of  bone  •] 
form  the  simplest  stage  of  the  process,  the  formation  of  gummata  is  the  next  • 
advance,  necrosis  is  an  accident  due  to  exaggeration  of  the  sclerosis,  or  to  I 
exposure  of  the  bone  from  softening  of  the  gummata,  and  caries  results  also 
from  the  latter  condition.  It  is  not  surprising,  therefore,  that  we  meet  with 
these  various  effects  combined  in  every  possible  way  ; the  gumma  is  always  -i 
surrounded  by  periostitis  with  or  without  the  formation  of  new  bone,  caries 
and  necrosis  occur  mixed  together,  and  new  growth  and  destruction  may  g0 
on  side  by  side. 

The  Constitutional  Treatment  of  syphilitic  diseases  of  the  bones  is  that 
already  recommended  for  the  tertiary  stage  of  the  disease.  Mercury  is  ad- 
missible only  if  the  patient  is  otherwise  in  good  health.  Usually  the  iodides  of 
potassium  or  sodium  give  the  desired  relief  when  administered  in  sufficiently 
large  doses.  Locally  the  treatment  varies  with  the  form  assumed  by  the 
disease.  The  simple  node  usually  requires  no  local  treatment.  If"  it  is 
very  chronic  and  painful,  blisters  will  almost  always  give  relief.  If  these 
fail  and  the  case  proves  very  intractable,  and  especially  if  there  is  considerable 
formation  of  new  bone,  I have  found  the  greatest  advantage  result  from 
cutting  down  upon  the  enlarged,  thickened,  and  tender  bone,  aud  by  means 
of  a Key’s  saw  making  a deep  cut  into  it  about  one  and  a half  or  two  inches 
in  length  parallel  to  its  axis,  and  down  to  the  medullary  canal.  By  this  opera- 
tion the  tension  is  at  once  relieved,  and  the  pain  effectually  aud  permanently 
removed.  In  syphilitic  necrosis  the  necrosed  bone  should  be  separated  as  it 
becomes  loose,  the  local  irritation  depending  on  its  presence  then  subsiding. 
When  the  bone  has  fallen  into  a carious  state,  the  unhealthy  surface  should  be 
thoroughly  scraped  with  a sharp  spoon,  and  the  cavity  dressed  with  iodoform 
or  iodide  of  starch  ointment. 

Syphilitic  diseases  of  Joints  are  not  of  frequent  occurrence.  Pains  in  the 
joints  are  not  uncommon  during  the  very  earliest  stages,  before  the  appearance 
of  the  eruptions  ; and  during  the  secondary  stage  some  slight  synovitis  has 
occasionally  been  observed,  apparently  due  to  the  disease,  but  these  conditions 
are  of  no  great  importance.  In  the  later  stages  the  joints  may  become  affected 
by  the  formation  of  gummata  in  the  capsule  or  in  surrounding  structures,  but 
this  is  not  common.  The  articular  ends  of  the  bones  are  less  liable  than 
other  parts  to  syphilitic  disease  in  the  adult. 

■7.  Syphilitic  disease  of  the  Muscles  and  Tendons  has  been  described  by 
Bouisson  and  others.  These  structures  are  not  unfrequently  affected,  but  less 
often  than  the  bones.  In  the  muscles  diffuse  sclerosis  has  been  described,  but 
it  is  exceedingly  rare.  Gummata  are  much  more  common  ; they  form  ill- 
defined  tumours  in  the  substance  of  the  muscle,  growing  slowly,  with  some 
aching  pain  and  tenderness.  They  are  less  prone  to  soften  than  similar 
growths  in  more  superficial  structures.  Elongated  tumours  resembling  nodes 
have  been  described  as  affecting  the  tendons,  and  gummata  are  occasionally 
observed  in  their  substance.  They  resemble  similar  growths  elsewhere,  and 
arc  best  treated  by  iodide  of  potassium. 

8.  Syphilitic  disease  of  the  Testicle. — This  assumes  two  forms 
— the  diffuse  overgrowth  of  the  inter-tubular  connective  tissue,  and  the 
formation  of  gummata.  These  diseases  affect  the  body  of  the  gland,  and 
are  always  met  with  as  tertiary  phenomena.  The  symptoms,  pathological 
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appearances,  and  treatment,  are  fully  described  with  diseases  of  the  testicle. 

Vol.  II. 

1).  Syphilitic  Ovaritis  is  a disease  that  I believe  I have  011  several  occa- 
sions met  with.  The  history  of  the  cases  has  been  uniformly  as  follows  : an 
attack  of  syphilis  long  ago ; various  constitutional  symptoms  running 
through  secondary  and  tertiary  stages  ; inflammatory  congestion  of  one  ovary, 
as  determined  by  vaginal  and  rectal  exploration  ; eventual  cure  by  means  of 
leeching  and  the  perchloride  of  mercury  and  bark  or  iodide  of  potassium  ; — 
in  fact,  a condition  of  things  closely  resembling  what  occurs  in  syphilitic 
disease  of  the  testicle. 

10.  Visceral  Syphilis. — Our  knowledge  of  the  syphilitic  diseases  of 
internal  organs  is  of  modern  origin,  and  still  somewhat  imperfect.  “ Visceral 
Syphilis  ” was  not  only  unknown  to,  but  unsuspected  by,  so  acute  an  observer 
as  John  Hunter,  and  the  syphilograpliers  of  the  early  part  of  this  century 
make  no  mention  of  it.  To  Dittrich,  Lancereaux,  Wilks,  Bristowe,  and  Moxon 
we  are  indebted  for  the  establishment  of  the  fact  that,  after  external  manifesta- 
tions of  syphilis  have  in  a great  measure,  if  not  entirely,  disappeared,  and  the 
disease  has  entered  its  tertiary  stage,  gummata  may  form  in  most,  if  not  in  all, 
the  internal  organs,  producing  serious  functional  disturbance,  and  leading  to 
organic  changes  of  the  most  extensive,  deep-seated,  and  fatal  character. 

It  may  now  be  taken  as  a fact,  incontestably  established  by  numerous  patho- 
logical observations,  that  there  are  few,  if  any,  organs  that  escape  the  ravages 
of  syphilis  ; and  although  there  may  be  a doubt  whether  some  of  the  forms  of 
disease  met  with  in  certain  organs,  as  the  liver,  lungs,  and  spleen,  and  described 
as  syphilitic,  may  not  in  reality  be  due  to  non-specific  disease,  to  which,  as  well 
as  to  syphilis,  they  are  common,  there  can  be  no  doubt  of  the  fact,  as  Moxon 
has  pointed  out,  that  when  gummata  are  met  with  in  internal  organs,  the  fact 
of  the  syphilitic  nature  of  the  disease  is  established. 

The  general  pathological  characters  of  the  changes  in  the  viscera  and  in  the 
arteries  have  already  been  described  (p.  1092).  The  complete  description  of 
the  visceral  affections  belongs  rather  to  Medicine  than  Surgery,  and  it  will  be 
sufficient  here  briefly  to  indicate  their  nature. 

In  the  heart,  syphilitic  deposits  have  been  found  on  the  endocardium,  less 
frequently  in  the  valves  ; and  two  forms  of  myo-carditis  of  syphilitic  origin — 
one  circumscribed,  the  other  diffuse — have  been  described  by  Lancereaux. 

The  lungs,  liver , and  spleen  are  all  liable  to  syphilitic  deposits.  As  a general 
rule,  they  may  affect  two  forms — occurring  either  as  gummata  or  as  a diffuse 
interstitial  growth,  which  in  the  liver  may  simulate  cirrhosis,  and  in  the  lungs 
some  of  the  forms  of  “ fibroid  phthisis.”  These  syphilitic  visceral  diseases  n<  t 
unfrequently  run  a fatal  course : rarely,  however,  destroying  the  patient  before 
the  age  of  35  (Wilks).  The  diagnosis  of  the  specific  nature  of  the  affection 
must  always  be  open  to  doubt,  except  in  those  cases  in  which  the  history  of 
the  infection  has  been  continuous,  and  some  of  the  more  superficial  and  easily 
recognizable  syphilitic  affections  are  associated  with  the  visceral  forms  of  the 
disease.  So  far  as  treatment  is  concerned,  our  chief  reliance  must  be  placed  on 
iodide  of  potassium,  or  if  that  fail,  on  the  careful  administration  of  mercury. 

11.  Syphilitic  disease  of  the  Mamina  is  of  extreme  rarity,  and  little 
definitely  known  about  it.  Gummata  have  been  described  by  Hennig 
having  been  observed  after  death  in  one  case. 

12.  1 here  is  no  more  distressing  form  of  syphilitic  disease  than  that  which 
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affects  the  Nervous  System.  The  brain  and  spinal  cord  and  their  meninges, 
and  the  trunks  of  the  nerves,  are  all  liable  to  suffer. 

Syphilitic  affections  of  the  nervous  system  have  been  described  as  occurring 
during  the  first  year  after  infection,  but  such  cases  are  of  extreme  rarity  ; as 
a rule  they  do  not  manifest  themselves  till  after  the  end  of  the  second  year 
and  they  may  appear  as  late  as  the  tenth,  or,  it  is  said,  even  the  twentieth. 
They  occur  at  all  ages,  and  are  not  uncommon  in  young  men.  I have  often 
seen  syphilitic  disease  of  the  nervous  system  about  the  age  of  25  or  :■{((. 
It  is  the  common  cause  of  paralysis  in  early  manhood.  The  development 
of  the  symptoms  may  follow  some  slight  accident — a fall  upon  or  a strain  of 
the  back,  or  over-exertion  in  walking,  riding,  or  running.  The  primary 
disease  has  often  been  slight — the  secondary  symptoms  trivial  ; and  indeed  no 
great  importance  may  have  been  attached  to  the  venereal  infection  until  the 
manifestations  of  its  most  terrible  and  destructive  effects  on  the  brain  and 
cord.  In  other  cases  the  patient  may  be  suffering,  at  the  time  of  the  appear- 
ance of  the  nervous  symptoms,  from  severe  tertiary  affections,  such  as  ecthyma, 
rupia,  serpiginous  or  sloughing  ulceration  of  the  throat,  or  painful  nodes  on  the 
cranium,  vertebral  column,  or  long  bones.  Habitual  excess  in  alcoholic  stimu- 
lants forms  a powerful  predisposing  cause  of  syphilitic  disease  of  the  nervous 
system. 

The  pathological  changes  in  the  nervous  system  are  of  the  same  character 
as  in  other  parts  of  the  body.  They  consist  of  chronic  inflammation,  with 
thickening  of  the  meninges  ; overgrowth  and  induration  of  the  interstitial 
tissue  of  the  nervous  centres  and  nerves  ; the  formation  of  gummata  ; and  the 
obstructive  changes  in  the  arteries  already  described  (p.  1092).  Certain  chronic 
degenerative  diseases  of  the  cord,  especially  sclerosis  of  the  posterior  columns 
(locomotor  ataxy),  follow  syphilis  with  sufficient  frequency  to  justify  the  belief 
that  the  disease  may  stand  in  some  causal  relation  to  them. 

Syphilitic  disease  of  the  brain  declares  itself  by  two  chief  symptoms,  either 
separately  or  conjoined:  viz., paralysis  and  epileptic  convulsions.  Before  these 
definite  signs  manifest  themselves,  various  premonitory  symptoms  may  have 
existed.  The  most  common  is  severe  pain  in  the  head,  usually  fixed  in  one 
spot,  often  Avorse  at  night ; there  may  also  be  some  mental  disturbance  and 
want  of  sleep. 

Paralysis  from  syphilitic  disease  of  the  brain  usually  assumes  the  form 
of  hemiplegia.  It  may  be  preceded  by  paresis  of  special  parts,  as  of  one  limb 
or  group  of  muscles,  which  may  be  temporary  in  its  character.  The  nerves  of 
sensation  also  may  be  affected.  Special  cranial  nerves  may  suffer.  The 
third,  fourth,  sixth,  and  seventh  are  often  early  attacked,  giving  rise  to  ptosis, 
strabismus,  or  facial  palsy.  I have  never  seen  the  fifth  nerve  paralysed  in 
syphilis,  but  cases  luuvc  been  recorded  in  which  it  Avas  affected.  Oculo-motor 
paralysis  in  some  form,  on  the  other  hand,  is  very  frequently  the  result  of 
syphilis,  and  Avhen  it  occurs  in  young  men  it  should,  hoAvever  passing  and 
slight,  always  attract  the  most  serious  attention,  as  it  is  often  the  precursor  of 
more  general  paralysis.  The  early  affection  of  the  nerves  that  lie  in  the  wall 
of  the  cavernous  sinus  is  probably  due  rather  to  syphilitic  thickening  of  the 
dura  mater,  Avith  Avhich  they  are  in  such  close  relation,  than  to  an  affection  of 
the  substance  of  the  brain. 

If  the  patient  be  hemiplegic,  he  may  be  completely  so,  but  very  often  the 
paralysis  is  limited  to  one  limb,  or  may  be  irregular  in  its  degree  in  different 
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parts.  It  is  often  accompanied  by  rigidity.  These  differences  arc  due  to  the 
situation  of  the  disease  in  the  brain.  Gummata  in  the  dura  mater  or  bone  in 

I the  region  of  the  cortical  motor  centres  may  cause  irregular  paresis  or  complete 
paralysis  of  the  parts  corresponding  to  the  affected  centre.  Syphilitic  growths 
in  the  deeper  parts  of  the  brain  may  give  rise  to  complete  hemiplegia,  coming 
on  gradually,  and  occlusion  of  a cerebral  artery  affected  with  the  changes 
already  described  as  occurring  in  syphilis,  may  lead  to  the  same  symptoms 

I being  developed  suddenly.  Aneurisms  also  of  the  cerebral  arteries,  ending  in 
rupture  with  the  ordinary  signs  of  apoplexy,  may  occur  as  the  consequence 
of  syphilis. 

Optic  neuritis  is  very  common  in  syphilitic  disease  of  the  brain,  especially  in 
cases  of  very  chronic  meningitis,  or  when  gummata  are  present. 

Epileptic  seizures  are  common  in  syphilitic  affections  of  the  brain.  They 
generally  result  from  chronic  thickening  of  the  dura  mater,  or  the  develop- 
ment of  gummata  in  the  membranes  or  substance  of  the  brain  in  the  region  of 
the  cortical  motor  centres.  Gowers  states  that  they  “ differ  from  the  ordinary 
convulsions  of  epilepsy,  especially  when  the  motor  zone  of  the  cortex  is  diseased, 
in  the  deliberate  onset  of  at  least  some  of  the  attacks  ; in  consciousness  being 
lost  late,  and  in  the  patient  being  aware  of  the  local  onset  of  the  convulsions 
in  the  face,  hand,  or  foot.  In  other  cases,  probably  when  the  sensory  rather 
than  the  motor  region  is  diseased,  a sensory  aura,  often  involving  the  special 
senses,  may  herald  the  fit.”  According  to  Gowers,  syphilitic  epilepsy  is 
recognized  by  its  appearing  usually  at  an  age  when  the  idiopathic  disease 
seldom  commences,  by  the  headache  between  the  fits,  by  the  coincidence  of 
optic  neuritis,  and  often  of  local  paralytic  symptoms,  and  by  the  early  and 
often  progressive  mental  disturbance.  The  fits  are  often  of  a very  violent 
character,  and  followed  by  coma.  But  dangerous  as  these  attacks  may  become, 
there  is  always  a prospect  of  cure  by  proper  treatment,  although  in  some  cases 
the  fits  may  persist  even  after  there  is  every  reason  to  believe  that  the  syphilitic 
growth  which  originated  them  has  been  absorbed.  In  other  cases  again,  the 
mental  powers  undergo  gradual  deterioration,  delusions  manifesting  themselves, 
and  the  patient  falls  into  a state  of  semi-imbecility. 

There  is  truly  not  a more  pitiable  object  to  be  seen  than  a man,  young  or 
in  the  prime  of  life,  suffering  from  syphilitic  disease  of  the  nervous  centres — 
affected  by  ptosis,  with  one  eye  staring  and  immovable  or  squinting,  the  face 
distorted,  the  lip  dropped  and  saliva  dribbling,  defective  in  his  articulation, 
straddling  and  insecure  in  his  walk,  dragging  one  leg  behind  him,  at  times 
the  victim  of  the  most  frightful  epileptic  paroxysms,  often  covered  by  rupial 
■ sores— he  is  truly  a fit  object  for  commiseration  rather  than  one  for  reprobation 
and  reproach. 

Syphilitic  disease  of  the  Spinal  Cord.— The  most  common  syphilitic 
lesions  of  the  cord  are  chronic  meningitis  and  the  development  of  gummata, 
which  arise  most  frequently  in  the  membranes,  but  sometimes  originate  in  the 
; substance  of  the  cord  itself.  The  gummata  arc  usually  small,  rarely  exceeding 
: half  an  inch  in  diameter,  though  Wilks  has  recorded  a case  in  which  the 
1:  tumour  reached  the  size  of  a large  filbert.  Most  commonly  only  one  gumma  is 
met  with,  but  cases  have  been  described  in  which  numerous  small  tumours  the 
•;i  size  of  millet-seeds  were  present.  When  the  disease  assumes  the  form  of 
meningitis,  there  is  usually  considerable  thickening  of  the  dura  mater,  but  the 

b other  membranes  also  may  suffer,  and  the  superficial  parts  of  the  cord  be  im- 
vol.  1.  .<  „ 
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plicated.  The  roots  of  the  nerves  are  compressed  as  they  pass  through  the 
thickened  membranes.  The  disease  may  be  widely  diffused,  but  is  more  com- 
monly limited  in  extent,  the  region  of  the  lumbar  enlargement  being  specially 
prone  to  be  affected. 

Syphilis  may  be  the  cause  also  of  disseminated  chronic  myelitis,  leading  to 
sclerosis,  and  Gowers  has  brought  forward  a large  amount  of  evidence  to 
show  that  locomotor  ataxy  (sclerosis  of  the  posterior  columns)  may  have  its 
origin  in  this  way  ; about  one-half  of  the  cases  of  this  disease  occur  in 
patients  who  have  suffered  from  constitutional  syphilis. 

The  Symptoms  of  syphilitic  disease  of  the  cord  supervene  gradually.  They 
are  pain  either  in  the  back  opposite  the  seat  of  disease,  or  referred  to  the 
parts  supplied  by  the  nerves  arising  from  the  affected  portion  of  the  cord. 
Various  affections  of  sensation  are  commonly  met  with  ; there  may  be 
numbness,  tingling,  or  pins  and  needles,  or  local  spots  of  liypersesthesia  or 
anaesthesia.  Paralysis  of  one  limb  or  a part  of  a limb,  or  complete  paraplegia, 
may  form  a prominent  symptom.  Wasting  occurs  only  in  those  muscles 
which  are  paralysed  in  consequence  of  damage  to  the  part  of  the  cord  from 
which  their  nervous  supply  is  derived,  or  of  pressure  on  the  roots  of  the 
nerves.  Thus,  although  there  may  be  complete  paraplegia,  the  wasting  may 
affect  only  certain  groups  of  muscles.  The  reflex  function  of  the  cord  is 
abolished  in  the  diseased  part,  but  lower  down  it  may  be  increased  ; thus  in 
disease  in  the  dorsal  region  there  may  be  exaggerated  reflex  movements  in 
the  lower  limbs.  Rigidity  of  muscles  is  common,  spasm  comparatively  rare. 
When  the  paralysis  is  unilateral,  the  modifications  of  sensation  will  be  on  the 
same  side  as  those  of  motion  when  the  roots  of  the  nerves  are  affected,  but  on 
the  opposite  side  when  the  condition  is  due  to  the  growth  of  a localized  tumour, 
either  in  the  substance  of  the  cord  or  in  its  membranes.  The  symptoms  may 
be  rendered  very  irregular  and  complex  by  the  co-existence  of  various  lesions, 
such  as  irregular  patches  of  chronic  meningitis,  or  a gumma  combined  with 
meningitis,  or  more  than  one  gumma  in  different  parts  of  the  cord,  and  this 
irregularity  of  the  symptoms  may  be  still  further  increased  by  simultaneous 
disease  of  the  brain  and  its  membranes.  The  age  of  the  patient,  the  history 
of  syphilis,  and  the  irregularity  of  the  symptoms  often  render  the  diagnosis 
comparatively  easy. 

The  Nerves  are  comparatively  rarely  affected,  though  gummata  have  been 
met  with  growing  from  the  connective  tissue  forming  their  sheaths.  rl  hese 
have  been  observed  almost  exclusively  in  the  cranial  nerves. 

In  the  Treatment  of  syphilitic  disease  of  the  central  nervous  system,  if  not 
too  far  advanced,  there  is  fortunately  much  to  be  done  for  the  patient’s  relief, 
if  not  complete  cure.  Mercury  in  some  form,  more  especially  the  perchloridc 
with  decoction  of  cinchona,  if  not  previously  fully  used,  should  have  a fair 
trial.  Iodide  of  potassium  in  gradually  increasing  doses,  up  to  fifteen  or 
twenty  grains,  three  times  a day,  if  the  patient  can  stand  it,  should  be  given 
at  once  in  those  cases  in  which  the  patient  has  already  had  a full  course  of 
mercury,  or  in  which  the  constitutional  state  does  not  justify  the  administra- 
tion of  mercury  at  the  time  the  nervous  symptoms  set  in.  Counter-irritation 
by  means  of  blisters  or  setons  will  occasionally  be  found  useful.  The  epileptic 
convulsions  may  be  relieved  by  bromide  of  potassium  or  of  ammonium,  but 
these  must  not  be  given  to  the  exclusion  of  the  iodides.  Under  this  treatment 
cases  at  first  apparently  hopeless  may  rapidly  recover,  but  when  the  disease  is 
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far  advanced,  with,  the  formation  of  gummata  of  large  size,  the  piognosis 
becomes  very  bad. 

INFANTILE,  CONGENITAL,  OR  INHERITED  SYPHILIS. 

Chancres  on  the  labia  of  the  mother  may  possibly  infect  the  child  at  biith, 
just  as  they  may  inoculate  the  hand  of  the  accoucheur  ; but  syphilis  thus 
contracted  by  the  infant  is  not  the  form  of  the  disease  that  is  described 
as  Infantile  Syphilis.  This  is  a truly  hereditary  infection,  transmitted  to 
the  infant  at  the  time  of  its  conception,  or  communicated  to  it  through  the 
medium  of  the  mother  during  intra-uterine  life,  and  existing  as  a constitu- 
tional affection  at  the  time  of  its  birth.  Though  we  may  believe  that  syphilis 
is  not  easily  eradicated  from  a system  into  which  it  has  once  been  received,  and 
that  under  certain  conditions  it  may  readily  be  transmitted  to  the  offspring  ; 
yet  I think  that  we  are  still  ignorant  of  the  amount  and  nature  of  the  consti- 
tutional affection  of  the  parents  that  are  necessary  for  the  development  of 
syphilis  in  their  children,  and  that  we  are  certainly  not  warranted  in  conclud- 
ing that  a parent  who  has  been,  or  even  who  is  actually  affected  by  constitu- 
tional syphilis,  must  necessarily  have  a syphilitic,  or  even  a feeble  and  strumous 
family  ; although  the  probability  undoubtedly  is  that  the  offspring  will  be 
syphilitic.  I have  had  under  my  observation  a gentleman  whom  I had 
attended  for  secondary  syphilis,  and  who,  contrary  to  my  advice,  married  some 
years  ago  ; and,  though  he  has  since  then  suffered  from  psoriasis  of  the  hands, 
mucous  tubercles,  fissures  on  the  lips  and  tongue,  and  syphilitic  disease  of  the 
testicle,  yet  his  wife  has  borne  a perfectly  healthy  family,  not  only  without 
any  syphilitic  taint,  but  without  any  apparent  constitutional  cachexy. 

When  the  parents  are  syphilitic,  the  foetus  frequently  fails  to  arrive  at 
maturity.  This  may  be  due  to  disease  of  the  placenta,  or  of  the  umbilical 
cord,  or  to  the  direct  action  of  the  syphilitic  virus  on  the  foetus  itself.  In 
the  placenta  extravasations  of  blood,  fatty  degeneration,  and  the  formation  of 
caseous,  and  occasionally  of  calcareous  masses,  are  the  most  common  abnormal' 
conditions  observed.  In  the  cord  the  vessels  are  occasionally  found  to  have 
undergone  changes  identical  in  character  with  those  already  described  as 
taking  place  in  the  arteries  of  the  adult  (p.  1092).  The  foetus  itself  also 
shows  evidence  of  disease  in  the  great  majority  of  cases  in  which  it  perishes 
before  arriving  at  maturity,  or  is  born  dead  at  the  full  time.  Mewis  states  that 
an  examination  of  ninety-two  syphilitic  foetuses  showed  the  spleen  to  be 
diseased  in  seventy-two,  the  bones  in  sixty- four,  the  liver  in  fifty-six,  the 
pancreas  in  fourteen,  the  supra-renal  bodies  in  eleven,  the  lungs  in  three,  and 
the  skin  in  one  only.  In  consequence  of  these  diseases  of  the  placenta  and 
the  foetus,  it  often  happens  that  early  abortion,  or  miscarriage  takes  place. 
Many  consecutive  miscarriages  may  take  place  in  consequence  of  the  parents 
being  affected  with  constitutional  syphilis.  It  is  a common  history  in  these 
cases  that  the  period  at  which  miscarriage  takes  place  becomes  later  in  each 
succeeding  pregnancy,  until  at  last,  perhaps  after  a dead  foetus  has  been 
delivered  at  full  term,  a living  child  may  be  born  bearing  evidence  of  inherited 
syphilis.  Such  a history  is  very  characteristic  of  syphilis,  even  if  the  parents 
have  ceased  to  show  any  visible  signs  of  the  disease.  When  the  parents  are 
known  to  be  syphilitic,  if  they  be  treated  by  a mercurial  course,  miscarriage 
can  frequently  be  prevented,  though  the  child  may  show  some  signs  of  the 
disease. 
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The  offspring  of  syphilitic  parents  as  a rule  develop  symptoms  resembling 
in  most  points  the  acquired  form  of  the  disease.  It  is  not  impossible,  how- 
ever, that  the  taint  may  manifest  itself  by  an  impaired  or  depraved  state  of 
the  constitution,  and  that  syphilis  may  thus  be  a predisposing  cause  of  scrofula 
or  rickets.  There  is,  however,  no  satisfactory  evidence  that  this  is  the 
case. 

The  Period  at  which  the  Symptoms  manifest  themselves  varies 
greatly.  As  a rule,  a syphilitic  child  when  born  alive,  though  often  small, 
badly  developed,  and  cachectic  in  its  appearance,  shows  no  definite  manifesta- 
tions of  the  disease  ; but  in  the  course  of  a few  weeks,  usually  from  two  to 
eight,  the  symptoms  declare  themselves.  Diday  and  De  Meric  have  collected 
a large  number  of  cases,  in  most  of  which  the  signs  of  the  disease  developed  in 
the  fifth  or  sixth  week.  Many  betrayed  their  disorder  in  the  first  month  ; 
and  in  some  few  it  was  delayed  until  the  child  had  attained  the  age  of  three 
months.  The  earlier  the  disease  shows  itself,  the  more  fatal  are  its  effects. 
Clnlclren  who  manifest  no  symptoms  till  they  are  two  or  three  months  old, 
usually  recover  their  health  in  a short  time. 

The  effects  of  inherited  syphilis  may  also  manifest  themselves,  even  at  the 
adult  age.  Hutchinson  believes  that  this  may  take  place  without  any  signs 
of  syphilis  during  infancy  ; this  view,  however,  is  not  entertained  by  Berkeley 
Hill,  and  most  other  writers  on  the  disease.  They  assert  that  though  they 
may  have  been  slight,  some  symptoms  have  in  every  case  been  present  during 
the  early  months  of  life.  These  cases  are  rare,  and  the  following  which  fell 
under  my  own  observation  is  a good  instance.  The  patient  was  a young 
woman,  aged  seventeen,  who  was  covered  with  marked  syphilitic  psoriasis, 
with  which  she  had  been  affected  for  several  years.  The  mother  told  me  that, 
shortly  after  birth,  evidences  of  infantile  syphilis  had  appeared  ; that  these 
had  yielded  to  treatment,  but  that,  as  the  period  of  puberty  approached, 
the  psoriasis,  which  was  truly  of  a syphilitic  nature,  had  shown  itself. 

Symptoms. — The  symptoms  of  inherited  syphilis  are  sufficiently  well 
marked  in  most  cases,  consisting  principally  of  general  constitutional  dis- 
turbance, with  affections  of  the  skin,  mucous  membranes,  bones,  viscera,  and 
eye,  which  more  or  less  closely  resemble  the  manifestations  of  acquired 
syphilis. 

Constitutional  Symptoms. — The  first  indication  is  often  the  atrophic  and 
cachectic  appearance  of  the  child  ; this  not  unfrequently  shows  itself  at  birth, 
without  any  more  definite  signs  of  the  disease.  Such  children  are  often  small, 
shrivelled,  wan  and  wasted  when  born  ; the  face  especially  has  an  aged  look, 
the  features  being  pinched,  the  flesh  soft  and  flabby,  and  the  skin  loose  and 
wrinkled  ; the  complexion  has  a yellowish  or  earthy  tinge,  which  has  been  com- 
pared to  that  of  cafe  au  lait.  These  appearances  are,  however,  by  no  means 
always  present.  Many  syphilitic  children  are  born  apparently  healthy  and 
fat ; but  they  soon  emaciate,  when  the  cutaneous  and  other  manifestations 
of  the  disease  make  their  appearance  a few  weeks  after  birth.  In  slight  cases, 
however,  the  child  may  remain  fat  and  well-nourished,  though  anauuic,  through- 
out the  whole  course  of  the  symptoms. 

Local  Symptoms. — In  the  great  majority  of  cases  the  most  marked  symptoms 
are  due  to  the  affections  of  the  skin  and  mucous  membranes.  As  in  acquired 
syphilis  the  first  appearance  may  be  a roscolous  eruption  on  the  skin,  but  this 
is  of  short  duration,  and  seldom  clearly  marked.  The  earliest  marked  feature 
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is  usually  the  appearance  of  mucous  tubercles.  These  form  at  the  angles  of  the 
lips,  in  the  cavity  of  the  mouth,  in  the  pharynx,  in  the  nose,  at  the  anus,  in 
wherever  the  skin  is  moist,  as  in  the  folds  of  the  groin,  and  between  the 
scrotum  and  thigh.  They  are  of  the  same  nature  and  appearance  as  those  met 
with  in  acquired  syphilis. 

The  affection  of  the  nose  is  amongst  the  most  constant  and  characteristic 
features  of  the  disease,  and  is  usually  the  earliest  local  sign  that  declares  itself. 
There  is  much  congestive  swelling  of  the  mucous  membrane,  with  a secretion 
of  thick  yellow  offensive  mucus,  causing  the  child  to  make  a peculiar  snuffling 
noise  in  breathing,  as  if  it  had  a chronic  catarrh.  This  symptom  is  so  constant 
that  it  has  given  rise  to  the  popular  name  of  “ the  snuffles  ” which  is  applied 
to  congenital  syphilis.  The  degree  to  which  the  nose  is  affected  varies  con- 
siderably. In  the  mildest  cases  the  symptoms  merely  resemble  those  of  a slight 
cold  ; in  the  most  extreme  forms  the  discharge  dries  into  scabs  at  the  nostrils, 
beneath  which  ulcers  may  form  ; mucous  tubercles  develop  on  the  membrane, 
and  ulceration  may  follow,  leading  to  disease  of  the  bones,  with  flattening  of  the 
bridge  of  the  nose.  In  all  cases  free  breathing  through  the  nose  is  interfered 
with,  sucking  consequently  becomes  difficult,  and  the  trouble  in  feeding  the 
child  is  correspondingly  increased. 

The  mouth  is  similarly  affected,  but  usually  in  a less  degree.  Radiating 
fissures,  sometimes  extending  somewhat  deeply,  are  common  on  the  lips,  espe- 
cially at  the  angles  of  the  mouth.  The  mucous  membrane  of  the  cheeks 
and  tongue  is  covered  with  mucous  patches,  and  sometimes  with  superficial 
ulcers. 

The  mucous  membrane  of  the  larynx  is  congested  and  swollen  in  most  cases, 
and  sometimes  actual  mucous  tubercles  may  be  formed  at  the  opening  of  the 
glottis.  The  laryngeal  affection  is  the  cause  of  the  hoarse  cry  which  usually 
forms  a marked  feature  in  the  disease. 

The  Eruptions  on  the  Skin  are  usually  most  abundant  on  the  nates, 
scrotum,  and  the  soles  of  the  feet ; hence,  in  examining  a child,  supposed  to  be 
syphilitic,  these  parts  should  always  be  looked  at  first.  In  moist  situations  the 
eruptions  most  frequently  assume  the  form  of  smooth,  flat  mucous  tubercles, 
varying  in  size  from  a pea  to  a threepenny-piece  ; they  are  slightly  elevated, 
and  covered  with  a slimy  whitish  secretion.  Cracks  or  fissures  are  common  at 
the  anus  as  well  as  at  the  mouth.  In  the  drier  parts  the  eruption  is  often 
described  as  squamous , though  it  is  not  really  scaly,  but  composed  of  smooth  flat 
patches  of  a coppery  red  colour.  These  patches  are  often  well-marked  on  the 
soles  of  the  feet,  and  are  followed  by  peeling  of  the  cuticle. 

Papular  eruptions  are  not  common.  The  vesicular,  or  bullous  eruption,  or 
pemphigus,  is  less  common  than  those  first  mentioned,  yet  I have  frequently 
seen  it  in  syphilitic  children.  It  appears  in  the  form  of  vesicles  which  enlarge 
into  bulla  about  the  size  of  a split  pea,  with  a dusky  coppery  areola  ; they  diy 
into  brown  scales  or  scabs,  and  commonly  occur  simultaneously  with  mucous 
tubercles  in  other  parts  of  the  body.  It  is  most  frequently  seen  on  the  soles 
of  the  feet,  and  is  not  met  with  in  children  except  in  syphilis. 

A pustular  eruption  or  Ecthyma  is  also  occasionally  met  with.  The  pustules 
dry  early,  leaving  a black  scab,  beneath  which  ulceration  may  take  place. 
It  is  met  with  only  in  very  feeble  children. 

Subcutaneous  yummat a are  met  with  occasionally  in  inherited  syphilis,  but 
seldom  before  the  second  year. 
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The  Hair  very  commonly  is  thin,  and  is  often  lost  from  the  posterior  and 
lateral  aspects  of  the  head.  The  Nails  are  seldom  affected,  but  may  he  brittle 
and  grow  irregularly. 

When  we  consider  the  influence  exercised  by  the  syphilitic  poison  upon  the 
skin  and  its  appendages,  the  hair  and  nails,  we  should  d priori  have  expected 
that  the  teeth,  being  developed  from  the  same  embryonic  layer,  would  par- 
ticipate in  the  morbid  processes  induced  by  it  in  the  allied  structures.  The 
fact  of  their  doing  so  does  not,  however,  appear  to  have  attracted  the  notice 
of  any  observer,  until  J.  Hutchinson  directed  the  attention  of  the  profession 
to  this  very  interesting  subject,  and  pointed  out  the  destructive  and  special 
influence  exercised  upon  the  teeth  by  inherited  syphilis.  This  injurious 
influence  manifests  itself  both  in  the  temporary  and  in  the  permanent 
teeth  ; but  with  its  specific  and  peculiar  characteristics  only  in  the 
permanent  set.  It  must  not,  however,  be  supposed  that  in  all  cases  of 
infantile  syphilis  the  teeth  are  affected  ; indeed,  in  many  instances  they 
are  not,  and  it  has  been  particularly  pointed  out  by  J.  Hutchinson  that 
it  is  only  when  there  have  been  attacks  of  syphilitic  stomatitis,  that  we  are  to 
expect  to  meet  with  these  changes  from  their  normal  types  in  the  teeth. 

The  temporary  teeth  of  syphilitic  infants  are  cut  early,  are  of  bad  colour, 
and  liable  to  a crumbling  decay.  The  upper  central  incisors  usually 


Fig.  412. — Syphilitic  Teeth  from  a hoy 
aged  12  years. 


Fig.  413. — Two  Central  Syphilitic 
Incisors  Deeply  Notched  (Hutchintuii 


Fig.  414. — One  Central  Incisor  Notched 
(Hutchinson). 


suffer  early,  and  always  first ; theu  the  laterals  become  carious  and  drop 
out ; and  lastly,  in  some  cases,  though  rarely,  the  canines  wear  away  so 
as  to  present  a tusk-like  appearance.  I11  consequence  of  the  early  decay  of 
the  incisors,  children  are  often  edentulous,  so  far  as  these  teeth  are  concerned, 
from  an  early  age,  until  the  permanent  ones  arc  cut.  _ 

The  permanent  teeth  present  the  more  marked  characteristics  of  an  inherited 
syphilitic  taint ; and  in  these,  as  in  the  temporary,  the  disease  declares  itself 
chiefly  in  the  incisors  of  the  upper  jaw,  and  first  in  the  central  ones  1 hose 
will  be  observed  to  be  usually  of  a bad  colour,  short,  peggy,  rounded  at  the 
angles,  standing  apart  with  interspaces  or  converging,  and  marked  by  a deep 
broad  notch.  They  are  soft  and  crumbling,  are  slender,  and  readily  wear  dow 

(Figs.  412 — 414). 
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Besides  the  notching,  the  sides  of  the  teeth  arc  curved  inwards  towards  one 
another,  and  thus  the  cutting  edge  becomes  narrower  than  the  crown.  The 
teeth  arc  also  shorter  than  the  others.  The  convergence  of  the  sides  causes  the 
teeth  to  be  somewhat  separated,  and  to  stand  apart. 

The  Bones  are  very  frequently  affected  in  congenital  syphilis,  though  until 
recently  the  changes  that  take  place  had  been  partly  overlooked  and  partly 
confounded  with  rickets.  The  observations  of  Wegner,  Parrot,  Barlow,  and 
others,  have,  however,  clearly  established  the  fact  that  the  implication  of  the 
bones  is  second  in  frequency  only  to  that  of  the  skin. 

Parrot  states  that  the  affections  of  the  bones  in  hereditary  syphilis  assume 
two  principal  forms,  one  consisting  in  atrophy  of  the  pre-existing  structures, 
and  the  other  in  the  development  of  new  tissue.  The  Atrophic  form  he 
divides  into  two  varieties.  The  first,  to  which  he  applies  the  term  Gelatiniform, 
affects  equally  the  cranium  and  the  bones  of  the  extremities.  The  bone  is 
altered  in  colour,  varying  from  a pale  red  or  rose  tint  to  different  shades  of 
yellow.  The  medulla  becomes  transparent,  and  is  at  last  reduced  to  a network 
composed  of  vessels  and  delicate  fibrillse,  the  meshes  of  which  are  filled  with  a 
watery  fluid.  When  the  compact  tissue  is  invaded  it  becomes  rapidly 
decalcified  ; the  lame  life  seem  to  melt  away,  and  large  spaces  appear  between 
them,  filled  with  a gelatinous  substance  like  the  altered  medullary  tissue. 
The  second  variety  he  terms  chondro-calcareous  atrophy.  The  most  marked 
feature  of  this  form  is  that  the  layer  of  calcified  cartilage  which  naturally 
exists  in  the  growing  line  between  the  shaft  and  the  epiphysis  assumes  an 
abnormal  thickness  and  loses  all  regularity  in  its  outline.  The  calcified 
cartilage  can  be  recognized  by  its  density,  brittleness,  and  chalky  appearance. 
The  formation  of  this  brittle  tissue  renders  the  bone  liable  to  fracture,  and 
when  the  two  forms  of  atrophy  occur  simultaneously  this  result  is  almost 
certain  to  take  place.  The  fracture  occurs  always  in  close  proximity  to  the 
epiphysis,  and  the  accident  is  not  nnfrequently  followed  by  suppuration,  and 
from  the  close  proximity  to  the  joint  suppurative  arthritis  may  be  set  up. 
These  fractures  give  rise  to  symptoms  closely  resembling  paralysis  of  the 
affected  limb,  and  Parrot  has  applied  to  the  condition  the  name  of  syphilitic 
pseudo-paralysis.  The  limb  hangs  powerless,  and,  as  a rule,  there  is  singularly 
little  pain,  but  the  muscles  respond  readily  to  the  Faradic  current.  The 
looseness  of  the  epiphysis  can  sometimes  be  easily  recognized,  and  some  fine 
grating  crepitus  may  be  present. 

The  second  form  of  disease  of  the  bones  in  hereditary  syphilis,  to  which 
Parrot  applies  the  term  osteopliytic,  is  much  more  common.  This  also  he 
divides  into  two  varieties,  according  to  the  density  of  the  new  tissue.  When 
this  is  hard  and  bony  he  terms  it  osteoid ; when  soft,  film-spongioid  or  rachitic. 
The  osteoid  form  of  growth  may  be  met  with  at  any  period  of  childhood,  and 
possibly  may  commence  before  birth  ; the  rachitic  is  never  met  with  before 
the  fifth  or  sixth  month.  The  osteoid  growth  is  composed  of  trabeculae, 
arranged  more  or  less  perpendicularly  to  the  surface  of  the  bone,  separated 
from  each  other  by  medullary  tissue  ; the  new  tissue  contains  large  quantities 
of  lime  salts.  It  differs  from  normal  bone  in  its  brittleness  and  in  its  yellow 
or  pink  colour.  In  the  rachitic  form  the  new  tissue  is  almost  white,  pearly,  or 
yellowish  in  colour.  It  is  fibroid  in  structure  and  very  vascular.  Various 
modifications  between  these  two  forms  of  tissue  may  be  met  with.  Thus  the 
osteoid  tissue  may  be  arranged  in  several  layers,  or  spongy  tissue  may  be  found 
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covering  the  harder  tissue.  The  periosteum  covering  the  new  growths  is 
always  distinctly  thickened,  and  adheres  firmly  to  it.  There  is  almost  always 
a distinct  line  of  demarcation  between  the  new  tissue  and  the  healthy  bone 
beneath.  The  thickness  of  the  growth  varies  from  one-tenth  to  three-eighths 
of  an  inch  on  the  long  bones,  but  it  may  exceed  this  on  those  of  the  skull.  In 
extreme  cases  almost  the  whole  skeleton  may  be  affected,  but  more  commonly 
the  diseased  condition  is  met  with  in  certain  parts  only.  The  most  common 
situations  are  the  lower  end  of  the  humerus,  the  tibia,  the  femur,  and  the 
ulna,  where,  unless  the  child  be  very  fat,  they  can  often  be  recognized  during 
life.  In  the  rachitic  form  the  long  bones  may  undergo  modifications  in  form 
from  bending  or  fracture,  as  in  rickets. 

The  bones  of  the  skull  present  changes  of  a very  marked  character.  These 
most  commonly  consist  of  the  formation  of  “bosses”  of  new  bone,  from  the 
outer  table  only,  around  the  anterior  fontanelle  and  along  the  line  of  the 
sagittal  and  interfrontal  sutures.  Between  these  bosses  the  sutures  may  at 
first  form  distinct  sulci,  but  later  on  they  are  often  bridged  over,  and  premature 
union  may  take  place.  If  the  child  dies  the  bosses  will  be  found  to  be  com- 
posed of  soft  bone,  very  red  in  tint,  sometimes  even  of  a dark  maroon  colour. 
If  macerated  the  new  bone  is  porous  and  granular  in  structure,  and  is  often 
deeply  grooved  by  vascular  channels.  There  is  little  if  any  thickening  of  the 
periosteum.  The  anterior  part  of  the  skull  may  reach  a third  of  an  inch  or 
more  in  thickness.  The  effect  of  these  growths  is  to  give  the  forehead  the 
rounded  prominent  form  which  was  pointed  out  by  Hutchinson  many  years 
ago  as  being  often  associated  with  other  signs  of  congenital  syphilis  in  later 
life.  Barlow  and  Lees  have  pointed  out  that  the  condition  known  as  cranio- 
tabes  is  also  met  with  in  syphilitic  infants.  In  this  the  bones  of  the  vault  of 
the  skull  become  extremely  thin  in  circumscribed  patches,  so  as  to  yield  to 
gentle  firm  pressure,  feeling  like  parchment  beneath  the  finger.  In  some  spots 
the  bony  material  may  entirely  disappear,  leaving  only  a thin  membrane. 
These  spots  are  most  common  in  the  occipital  region,  where  the  bone  is  ex- 
posed to  direct  pressure  while  the  child  is  lying  on  its  back,  hut  they  are  also 
met  with  in  the  parietal  bones.  The  bony  growths  are  met  with  at  any  tune 
during  the  first  two  years,  but  the  irregularity  they  give  rise  to  may  be  re- 
cognized at  any  age.  Craniotabes  occurs  at  an  early  period  during  the  first 
year  of  life.  Both  conditions  may  occur  in  the  same  skull.  In  addition  to 
the  above  diseases  of  the  bones  gummata  are  occasionally  met  with  in  the 
skull,  and  dactylitis,  similar  to  that  described  as  occurring  in  acquired  syphilis, 
is  not  uncommon.  Up  to  puberty  chronic  inflammation  of  various  long  bones, 
especially  of  the  tibia,  is  occasionally  met  with  in  syphilitic  subjects. 

Under  the  name  of  Chronic  Interstitial  Keratitis,  J.  Hutchinson  has 
described  a disease  which  lie  believes  to  be  uniformly  due  to  hereditary  syphilis. 
It  occurs  between  the  ages  of  5 and  18,  but  may  occur  much  earlier,  even 
during  the  first  year.  It  consists  at  first  of  a hazy  condition  of  the  cornea, 
giving  it  the  appearance  of  ground  glass,  followed  by  vascularization,  without 
any  tendency  to  ulceration.  The  opacity  commences  in  the  centre,  and  both 
eyes  are  usually  affected.  The  vascularity  is  not  confined  to  the  surface,  but 
seems  to  pervade  the  whole  thickness  of  the  cornea.  One  eye  is  usually 
affected  before  the  other.  Under  a carefully  conducted  course  of  mercurials 
and  iodides,  accompanied  by  tonics  and  good  diet,  the  transparency  of  the 
cornea  can  usually  be  restored. 


TREATMENT  OF  INFANTILE  SYPHILIS. 


Chronic  affections  of  the  Ear,  leading  to  deafness,  are  not  uncommon  in  in- 
herited syphilis.  They  occur  sometimes  in  conjunction  with  mteistitial 

keratitis  in  the  eye.  Their  pathology  is  not  yet  certainly  known. 

The  lymphatic  glands  show  no  special  morbid  conditions  resulting  from 
inherited  syphilis. 

Affections  of  the  Viscera  in  congenital  syphilis  are  by  no  means  un- 
common. They  assume  the  same  forms  as  in  the  adult,  namely,  general 
fibroid  induration  of  the  affected  organ  and  the  formation  of  gummata, 
the  former  condition  being  the  more  common.  The  spleen  of  syphilitic 
children  is  in  most  cases  somewhat  enlarged  and  hard.  The  liver  is  affected 
next  in  order  of  frequency.  Syphilitic  disease  of  the  lung  is  met  with  on  y 
in  children  born  dead,  or  dying  soon  after  birth. 

The  testicles  occasionally  present  a uniform,  smooth,  hard,  painless  enlarge- 
ment, affecting  the  body  of  the  gland,  and  corresponding  in  every  respect  to 
the  same  disease  in  the  adult. 

The  nervous  system  is  less  commonly  affected,  but  gummata  are  occasionally 
met  with  in  the  brain. 


Evidence  of  Congenital  Syphilis  in  later  childhood  or  adult  life. 

The  taint  of  congenital  syphilis  may  manifest  itself  after  the  period  of  infancy 
by  various  chronic  inflammations  of  bone,  by  diseases  of  the  eye,  and  occasion- 
ally of  the  viscera  ; and  as  these  present,  as  a rule,  no  very  definite  signs  of 
their  origin,  it  is  important  to  remember  the  points  by  which  the  nature  of 
the  case  may  be  established.  In  the  history  we  must  inquire  for  miscarriages 
before  the  birth  of  the  patient,  for  signs  of  syphilis  hi  previous  children  born 
alive,  and  for  symptoms  of  the  disease  in  the  parents,  such  as  prolonged  sore 
throat,  eruptions  on  the  skin,  loss  of  hair,  and  pains  in  the  bones.  With 
regard  to  the  patient,  we  must  ask  the  period  at  which  birth  took  place  ; 
the  appearance  at  birth,  whether  fat  or  thin  ; the  occurrence  of  snuffles  and 
sores  on  the  bottom.  In  examining  the  patient,  we  must  look  for  stunted 
growth  ; a flat  or  ill-developed  bridge  to  the  nose  ; radiating  scars  at  the  angles 
of  the  mouth.  The  forehead  must  be  examined  for  bosses  in  the  region  of 
the  anterior  fontanelle,  and  the  humerus,  femur,  and  tibia  should  be  searched 
for  thickenings  or  want  of  symmetry  in  the  two  sides.  The  eye  also  should 
be  examined  for  interstitial  keratitis,  and  the  teeth  for  the  signs  already 
described.  All  these  signs  are  seldom  present  together,  but  enough  to  enable 
the  Surgeon  to  come  to  a correct  conclusion  will  always  be  found  in  any  case 
in  which  the  disease  has  been  sufficiently  severe  to  affect  the  patient  after 
early  childhood. 

Prognosis. — If  the  child  is  born  with  signs  of  syphilis,  it  usually  dies. 
Emaciation  increases,  and  death  takes  place  either  directly  from  the  disease  or 
in  consequence  of  some  complication,  as  diarrhoea,  bronchitis,  or  pneumonia. 
If  the  child  is  born  apparently  fat  and  well,  the  prognosis  depends  much  on 
the  period  at  which  the  symptoms  appear  ; the  later  the  appearance,  the  better 
the  prognosis.  Most  cases  recover  in  which  the  symptoms  do  not  manifest 
themselves  till  after  the  end  of  the  first  month. 

Treatment. — The  occurrence  of  syphilis  in  the  infant  may  be  prevented  by 
putting  the  infected  mother  on  a mercurial  course  so  soon  as  her  pregnancy  is 
ascertained ; this  indeed  may  be  necessary  in  order  to  prevent  miscarriage, 
but  should  be  done  cautiously,  and  by  inunction  rather  than  by  mercury 
administered  by  the  mouth.  Should  repeated  miscarriages  have  occurred,  as 
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the  consequence  of  constitutional  syphilis,  one  or  other,  or  both  of  the  parents 
if  both  are  at  fault,  should  be  put  upon  a mercurial  course  ; and  thus  the 
recurrence  of  this  accident  may  be  prevented. 

The  Curative  Treatment  as  regards  the  child  is  extremely  simple.  It 
should  be  nursed  by  its  mother,  if  she  have  sufficient  milk  and  is  in  good 
health.  If  this  is  impossible,  it  should  be  brought  up  by  hand,  and  must  not 
be  given  to  a wet-nurse,  lest  it  infect  her.  (See  p.  1082.)  The  child  must 
then  be  put  under  the  influence  of  mercury,  which  in  these  cases  produces  the 
most  unmistakeable  effects  ; indeed,  the  ready  manner  in  which  all  disease 
may  be  eradicated  from  the  system  of  a syphilitic  child  by  this  mineral,  is 
perhaps  one  of  the  strongest  proofs  that  can  be  adduced  of  the  specific 
character  of  its  action  on  the  venereal  poison.  The  mercury  may  be  given  by 
the  mouth  in  the  form  of  small  doses  of  grey  powder  ; but,  as  it  often  purges 
the  child  when  administered  in  this  way,  Sir  Benjamin  Brodie  has  recom- 
mended its  introduction  into  the  system  by  inunction,  which  process  I invari- 
ably employ,  and  have  found  it  a most  successful  mode  of  treating  the  disease. 
The  most  convenient  plan  is,  as  recommended  by  Brodie,  to  spread  a drachm 
of  mercurial  ointment  on  the  under  part  of  a flannel  roller  stitched  round 
the  thigh  just  above  the  knee,  and  to  renew  this  every  day.  The  treatment 
should  be  continued  until  all  rash  and  snuffling  have  disappeared,  when, 
the  mercury  having  been  discontinued,  the  cure  may  be  perfected  by  the 
administration  of  small  doses  of  iodide  of  potassium  in  milk  or  cod-liver  oil. 
The  skin  must  be  kept  in  a healthy  state  by  a hot-bath  every  day.  Occasion- 
ally the  cutaneous  manifestations  of  infantile  syphilis  are  complicated  with, 
and  obscured  by,  some  of  the  common  diseases  of  the  skin  incident  to  early 
childhood  ; more  particularly  with  eczema  impetiginodes  of  the  head,  face,  and 
body.  In  these  circumstances,  the  diagnosis  may  not  be  easy,  though  the 
history  of  the  case,  the  concomitant  appearance  of  two  forms  of  the  disease, 
and  the  existence  of  snuffling  and  cachexy,  tend  to  establish  it.  The  eczema 
also,  in  these  circumstances,  is  browner  and  more  squamous  than  usual.  In 
cases  such  as  these,  the  best  plan  is  to  treat  the  syphilitic  affection  first  with 
the  mercurial  inunction,  and  then  to  put  the  child  under  a mild  course  of 
the  liquor  hydrargyri  et  arsenici  iodidi,  one  to  two  minims  for  a dose, 
keeping  it  at  the  same  time  on  a good  nourishing  diet. 
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Abdomen,  contusions  of,  847 
injuries  of,  847 

treatment  of,  851 
wounds  of,  852 
prognosis,  857 
treatment  of,  857 

Abercrombie,  injuries  of  the  spine,  769 
Abernetliy,  treatment  of  depressed  fracture, 
73b 

valvular  opening  of  abscesses,  241 
Abiogenesis,  165 

Abscess  (abscedo,  I go  away),  232 
acute,  232 

treatment  of,  239 
antiseptic  treatment  of,  245 
aspirator  used  in,  238 
blood-vessels  affected  by,  235 
caustics  in,  243 
chronic,  209,  233 

treatment  of,  240,  241,  243 
cold,  209,  233 

treatment  of,  241 
congestive,  235 
counter-opening  in,  241 
diagnosis  of,  236 

from  encysted  sebaceous  tumours, 
969 

from  tumours,  237 
diffuse,  233 
drainage  of,  243 
effects  of,  235 
emphysematous,  235 
formation  of,  232 
lifemorrhage  into,  25 1 
Hilton’s  method  of  opening,  241 
incision  into,  240 
injection  of,  243 
lymphatic,  235 
metastatic,  233,  947 
multiloeular,  235 
plegmonous,  232 
“ pointing  ” of,  232 
potassa  fusa  in,  243 
pressure-effects  of,  235 
prognosis  of,  23S 
puerperal,  233 
pysemic,  233,  947 
scrofulous,  1064 
secondary,  947 
seton  in,  243 

subcutaneous  strumous,  1054 
situation  and  size  of,  235 
structure  of,  232 
subpectoral,  829 
tapping  of,  242 


Abscess — continued. 
treatment  of,  239 

constitutional,  250 
tympanitic,  235 
varieties  of,  232 

Accidents  after  arterial  occlusion, _ 434 

in  reductions  of  old  dislocations, 
634,  656 

Accoucheurs,  syphilitic  infection  of,  10S8 
Acetabulum,  fracture  of,  586 
Acids,  concentrated,  application  of,  in  cancer, 
1038 

Acinous  adenomata,  995 
Aconite  in  inflammation,  200 
Acromion,  dislocation  of,  from  clavicle,  644 
fracture  of,  566 

Active  or  acute  inflammation,  147 
Acupressure,  (acus,  a needle  ; pre.mo,  I 
press),  425 

compared  with  ligature,  427 
condition  of  artery  after,  427 
Acute  abscess,  232 
treatment  of,  239 
cancer,  1006 

inflammation.  See  Inflammation 
Adams,  W.,  mode  of  union  of  fractured 
patella,  609 
ununited  fracture,  545 
Addison,  W.,  migration  of  white  blood  cor- 
puscles, 153 

Adenoid  (&5nv,  a gland ; eiSos,  shape), 
cancer,  1009,  1033 
tissue  of  His,  990 
Adenoma  ( &8riv , a gland),  994 
Adeno-sarcomata,  1006 
Adhesions  in  joints  after  dislocation,  633 
Adhesion,  primary,  269 
secondary,  277 
of  wounded  arteries,  397 
Adhesive  inflammation,  17 1 
union  by,  269 
Adipose  tumours,  977 
Aerial  fistula,  813 
Age,  influence  in  amputation,  74 
cancer,  1012,  1013 
dislocation,  626 
fracture,  496 

of  neck  of  femur,  extracap- 
sular,  593 

intraeapsular,  588 
inflammation,  160 
laceration  of  the  brain,  747,  748 
syphilis,  1095 

union  of  fractured  bone,  545 
Ague,  diagnosis  from  pyrcmia,  956 
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Air.  See  Atmosphere 
Ain  ik  Veins,  465 

cause  of,  467  (see  1046) 
effects  of,  466 

experiments  on  animals  regarding,  465 
spontaneous  entry  of,  466 
treatment  of,  curative,  468 
preventive,  469 

Aik-tube,  foreign  bodies  in,  813 
statistics  of,  816 
prognosis  of,  816 
treatment  of,  817 
wounds  of,  810 
effects  of.  Si  1 

Alanson,  amputation  by  triple  incision,  54, 

55 

surgical  hygiene,  14 
Albuminoid  degeneration,  231 
Albuminous  effusions,  154 
sarcoma,  1001 

Alcohol  as  an  antiseptic,  196 

in  excess  a predisposing  cause  of  inflam- 
mation, 160 

Alkalies,  caustic,  use  of  in  cancer,  1038 
Allbutt  on  disturbance  of  vision  after  spinal 
injury,  778,  779 

Alopecia  ( a\uirri |,  a fox),  syphilitic,  1108 
in  infants,  1126 
stimulating  lotion  for,  1109 
Alveolar  cancer,  1027 


sarcoma,  1003 
Amblyopia,  777 

Ammonia,  injection  of,  in  snake-bite,  332 
Amoeboid  movements  of  blood-corpuscles, 
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of  pus-corpuscles,  225 
Amputation  (amputo,  I lop  off ) in  general, 

, 52 

by  circular  method,  54 
closure  of  the  wound,  67 
conditions  affecting  result  of,  74 
for  disease  and  injury  compared,  82 
secondary  inflammations  in  internal 
organs  after,  83 
dressing  after,  68 
by  flaps,  55 
double,  57 
long,  62 
rectangular,  63 

luemorrhage  during,  how  prevented,  53, 
66 


secondary  after,  73 , 307 
instruments  for,  69 
ligatures  in,  66 
Liston’s  operation,  62 
methods  of  performing,  52 
mortality  after,  73,  75,  78 — 87 
performance  of,  52 

primary  and  secondary  compared,  83, 
S4 

principles  of,  58,  59 
retractors  in,  65 
sawing  bone  in,  65 
secondary,  83,  84,  540 
statistics  of,  349 

septic  disease,  influence  of,  73,  75,  77, 
87 

shock,  influence  of,  73 — 77 
simultaneous  or  rapidly  consecutive,  69 


Am  putation — continued. 

Spence’s  operation,  64 
statistics  of,  78 — 84 
stumps  after,  68.  Sec  Stumps 
sutures  in,  67 

Teale’s  operation,  62,  63,  96,  123 
for  burns,  383 

for  contused  and  lacerated  wounds,  320 
for  fracture,  complicated  with  ruptured 
artery,  527 

for  compound  fracture,  conditions  re- 
quiring, 532 
simple  fracture,  529 
for  frost-bite,  384 
for  gangrene,  385,  444,  463,  887 
from  fracture,  525 
after  ligature,  442 

for  gun-shot  wounds,  not  required,  335 
when  required,  341 
time  of  perform- 
ance, 348 

for  whitlow,  930 
Amputations,  special,  68 
of  arm,  99 
ankle,  114 
fingers,  88 
foot,  106 

Chopart’s,  hi,  112 
Hey’s,  hi 
Pirogoff’s,  1 14,  1 17 
stump  after,  119 
results,  120 
sub-astragaloid,  120 
Syme’s,  114,  117 
forearm,  98 

results  of,  82,  105 
hand,  88 
at  hip-joint,  134 
results  of,  140 

at  knee-joint,  by  anterior  and  posterior 
flaps,  126 

by  lateral  flaps,  12S 
results  of,  1 30 
through  condyles,  12S 
of  leg,  1 21 

circular,  125 
by  flaps,  121 
results  of,  125 
by  Teale’s  method,  123 
of  lower  limb,  106 
metacarpal  bones,  95 
at  metacarpo - ph al angeal  joints,  91 
of  metatarsal  bones  of  great  toe,  108 
of  metatarsal  bones,  no 
at  metatarso-phalangeal  joints,  106 
at  shoulder-joint,  100 

by  Spence’s  method,  104 
by  transfixion,  101 
results  of,  105 
through  tarsus,  112 
of  thigh,  130  t 

by  antero-posterior  flaps,  134 
for  compound  fracture,  605 
for  fracture  with  rupture  of  artery, 
605 

results  of,  133 
through  trochanters,  1 33 
Vermale’s,  1 3 1 
of  thumb,  93 


INDEX. 


ii33 


■ Amputations,  special — continued. 
of  toes,  106 
of  upper  limb,  104 
results  of,  S2,  105 
at  wrist,  96 

Amussat,  torsion  of  cut  arteries,  406,  407 
treatment  of  air  in  veins,  469 
Antenna  (a,  negative  ; aTpa,  blood),  local, 
142 

from  luemorrliage,  3S9 
Anesthesia  (a,  negative  ; alcrOdvonai,  I per- 
ceive) by  bichloride  of  methylene,  34 
chloroform  21.  See  Chloroform 
ether,  29.  See  Ether 
local,  35 

nitrous  oxide,  32 

Anesthetics,  employment  of,  , 19,  20,  31 
influence  on  amputations,  20 
treatment  of,  effect  of  overdose  of,  35 
in  reduction  of  old  dislocations,  634 
Anastomosing  vessels,  enlargement  of,  after 
ligature,  429 

Anderson,  reduction  of  dislocations  by 
manipulation,  671 

Aneurism  (a vd,  through ; ei>pi W,  I widen), 
of  stumps,  72 
traumatic,  445 

circumscribed,  447 
diffused,  445 

complicating  fracture,  527 
in  reduction  of  old  disloca- 
tions, 634,  657 
varicose,  450,  463 
symptoms,  451 
treatment,  452 

Aneurism  of  axillary  artery,  traumatic, 
456 

circumscribed,  464 
of  axillary  artery,  diffuse,  456 

complicating  dislocation,  655 
from  attempts  to  reduce  old  dis- 
locations, 657 

brachial  artery,  traumatic,  459 
varicose,  459 

carotid  artery,  traumatic,  453 
varicose,  454 

femoral  artery,  traumatic,  462 
varicose,  463 

gluteal  artery,  traumatic,  462 
palmar  arteries,  traumatic,  462 
plantar  arteries,  traumatic,  464 
radial  artery,  traumatic,  460 
temporal  artery,  traumatic,  454 
tibial  artery,  traumatic,  464 
ulnar  artery,  traumatic,  460 
Aneurismal  varix,  449,  454,  435.  See 
Varix 

Angioma  (ayyeto v,  a vessel),  989 
cavernous,  9S9 

Animal  matter,  dead  or  putrescent, 
wounds  inoculated  with,  367 
Animal  substances,  ligatures  made  of,  420 
Ankle,  amputation  at,  114 
dislocation  of,  691 
compound,  692 
fractures  near  and  through,  618 
compound,  into,  622 
gun-shot  wounds  of,  346 
wounds  of,  494 


Ankylosis  ( ayicv\os , crooked),  complicating 
fracture,  529 
Anthracsemia,  362 
Antiphlogistic  treatment,  198,  239 
remarks  on,  205 

Antiseptic  (a vrl,  against ; <r^iro>,  I putrety) 
treatment  of  abscess,  245 

of  wounds,  3,  191 — 196, 
308,  31 1,  319,  338,  538. 
of  wounded  joints,  492 
Anus,  chancres  on  margin  of,  1087 
epithelioma  of,  1031,  1032 
Aorta,  abdominal,  compression  of,  in  ampu- 
tation at  hip-joint,  47 
thoracic,  wounds  of,  846 
Apertures  in  gun-shot  wounds,  329 
Aphasia,  744 

Apnoea  (a,  not ; we a>,  I breath),  820.  See  As- 
phyxia 

Apoplexy,  diagnosis  from  compression  by 
extravasation,  756 

Arachnitis  ( arachnoid  membrane  ; ids,  de- 
noting inflammation) 
traumatic,  704 

Areolar  tissue,  diffuse  inflammation  of,  17, 
924 

tumours,  979 

Arloing  and  Tripier,  effects  of  division  of 
nerve,  473 

Arm,  amputations  of,  991 
arteries  of  wounded,  455 
avulsion  of,  635,  658 
fractures  of.  See  Fracture 
rupture  of  muscles  or  tendons  of,  483 
Arnott,  Dr.  J.,  compression  in  cancer,  1040 
ice  in  cancer,  1036 
local  anaesthesia  by  cold,  36 
mortality  from  use  of  chloroform,  20 
Arnott,  II.,  secondary  growths  in  epithe- 
lioma, 1019,  1030 
Arrow-heads  in  bladder,  866 
Arrow-wounds,  325 
Arsenic  in  cancer,  1039 
in  snake-bite,  353 

Arteries,  acupressure  applied  to,  425 
adhesive  process  in,  397 
aneurism  of.  Sec  Aneurism 
cauterization  in  wounds  of,  402 
changes  in  after  operation,  429 
coagulum  in,  formation  of,  395,  396, 
4i5 

cold,  use  of,  in  haemorrhage,  401 
compression  of,  45 
contraction  of,  395,  396 
contusion  of,  387 
effects  of  ligature  on,  415 
enlargement  of,  in  inflammation,  143, 
149 

forcible  flexion  in  wounds  of,  404 
gangrene  from  changes  in  coats  of,  S76 
from  obstruction  of,  442,  874,  S75 
lmunorrhagc  from,  251,  905.  Sec  Ihemor- 
rhago 

injuries  of,  387 

in  contused  and  lacerated  wounds, 
318.  387 

in  compound  fracture,  533 
in  simple  fracture,  526 
in  gun-shot  wounds,  332,  335 
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Arteries — continued. 
laceration  of,  3S7 
ligature  of,  408.  See  Ligature, 
in  inflammation,  203 
in  stumps,  66 

occlusion  of,  accidents  after,  434 
by  natural  processes,  395 
by  operation,  400 

permanent  closure  of  wounded,  397  (see 
26S) 

pressure  on,  in  inflammation,  203 
pressure  in  wounds  of,  403 
punctured  wounds  of,  399 
retraction  of,  395 
rupture  of,  387 

complicating  fracture,  526 
styptics  in  wounds  of,  402 
syphilitic  disease  of,  1092 
torsion  of,  405 
ulceration  of,  in  abscess,  25 1 
wounds  of,  388,  431 

complicating  fracture,  526,  533 
in  compound  fracture,  533 
gangrene  from,  876 
treatment  of,  399,  431 
Arteries  or  Auteiiy,  axillary,  ligature  of, 
455,  457,  458 

rapture  of  complicating  dislo- 
cation, 637 

traumatic  aneurism  of,  456 
circumscribed,  458 
diffused,  457,  657 
wounds  of,  455 

brachial,  aneurism  of,  traumatic,  459 
varicose  aneurism  of,  459 
compression  of,  47,  459 
ligature  of,  425,  458,  459 
wounds  of,  458 

carotid,  common,  ligature  of,  436, 
453 

for  gunshot  wound,  553 
compression  of,  46 
wounds  of,  453 
facial,  compression  of,  46 
femoral,  compression  of,  49 

aneurism  of,  traumatic,  462 
varicose,  4.25,  463 
ligature  of,  463 

of  foot,  circumscribed  aneurism  of, 
464 

wounds  of,  463 
of  forearm,  wounds  of,  4.60 
gluteal,  traumatic  aneurism  of,  462 
ligature  of,  462 

of  hand,  traumatic  aneurism  of,  462 
wounds  of,  460,  461 
iliac,  common,  compression  of,  48 
external,  compression  of,  48 
ligature  of,  463 
intercostal,  wounds  of,  455 
internal  maxillary,  wounds  of,  454 
internal  mammary,  wounds  of,  455 
lingual  wounds  of,  454 
meningeal,  line  of,  759 
of  leg,  wound  of,  464 
palmar.  Sec  Arteries  of  hand 
peroneal,  wounds  of,  464 
plantar.  See  Arteries  of  foot 
popliteal,  ligature  of,  464 


Arteries  or  Avltfaiy— continued. 
radial,  compression  of,  47 

traumatic  aneurism  of,  460 
ligature  of,  460 
subclavian,  compression  of,  46 
wounds  of,  455,  562 
temporal,  compression  of,  46 
traumatic  aneurism  of,  454 
tibial,  anterior,  compression  of,  49 
posterior,  wounds  of,  464 
ulnar,  compression  of,  47 

traumatic  aneurism  of,  460 
ligature  of,  460 
vertebral,  wounds  of,  454 
Arterio-venous  wounds,  449 
Arthritis  (&p0pov,  a joint ; Ms,  denoting  in- 
flammation), septic,  491 
traumatic,  481 
Artificial  limbs,  70 
respiration,  823 

teeth,  removal  of,  from  stomach,  828 
Aseptic  traumatic  fever,  289 
Asphyxia  (a,  negative  ; oipv^is,  pulsation), 
820 

from  burning,  377 
from  carbonic  oxide,  826 
causes  of,  820 
from  chloroform,  24,  25 
from  drowning,  821 
artificial  respiration  in,  S23 
in  infants,  82  5 
from  hanging,  826 
from  noxious  gases,  825 
secondary,  825 
in  wounds  of  throat,  81 1 
Aspirator,  use  of,  in  abscess,  237,  238,  24 2 
Asthenic  (a,  negative  ; a divos,  strength)  in- 
flammatory fever,  1S6 
treatment  of,  205 
Asthenopia,  777 
Astragalus,  dislocation  of,  692 
fracture  of,  623 

comminuted,  624 

Astringents  in  congestive  inflammation,  218 
Atheroma  (adapa,  or  dflijprj,  porridge  or  meal), 
diagnosis  from  pus,  227 
Atheromatous  cysts,  967 
Atlas,  dislocation  of,  797 
Atmosphere,  influence  on  erysipelas,  912 
organic  matters  in,  9,  165 
Atrophy  of  bone,  a cause  of  fracture,  497 
Auscultatory  signs  of  foreign  bodies  in  air- 
tube,  Sis 

Ausspitz,  excision  of  primary  sore  in  syphi- 
lis, 1097 

Aveling’s  transfusion  apparatus,  391 
Avulsion  of  arm  in  reduction  of  old  disloca- 
tion, 635,  658 

Axillary  artery.  See  Artery,  axillary 
Axis,  dislocation  of,  797 

Bacilli  in  infective  inflammations,  11,  167* 
936 

Bacillus  anthracis,  mode  of  growth  of,  3^3 
tuberculosis,  1051,  1057,  1061 
Bacteria  in  infective  fluids,  164,  166,  907, 

935  c « 

Bacterium  termo,  164,  160 


INDEX. 


”35 


Bandages  in  fractures,  513,  563 
plaster  of  Paris,  519 
silicate  of  soda,  520 
starched,  515 

in  fractured  leg,  615 
in  fractured  patella,  610,  614 
in  fractured  thigh,  604 
tight,  gangrene  from,  513,  523 
Banks,  Mitchell,  cancer  of  the  breast,  1041 
Bantock,  operation  for  ruptured  perinseum, 

871 

Barbadoes  leg,  980 

Bardeleben,  statistics  of  amputations,  78, 
106,  121,  126 
Bark  in  scrofula,  1063 

Barlow,  cranio-tabes  in  syphilitic  children, 
1128 

Barrow,  origin  of  hydrophobia,  354 
Bat-well,  amputation  at  hip,  improvement  of 
albuminoid  disease,  232 
ox-aorta  ligature,  424 

Battdens,  results  of  excision  of  shoulder, 
347 

haemorrhage  after  gun-shot,  333 
Bavarian  method  of  treating  fractures,  520 
Baynton’s  method  of  dressing  ulcers,  263 
Beauchesne,  air  in  veins,  465,  466,  468 
Beck,  alveolar  sarcoma  of  foot,  1003 
stretching  of  brachial  plexus,  479 
trephining  for  meningeal  haemorrhage, 
758 

Bed-sores,  889 
Bees,  stings  of,  350 
Begin,  air  in  veins,  468 
Bell,  B.,  amputation  by  triple  incision,  54 
Sir  C.,  accident  in  reduction  of  old 
dislocations,  657 

cause  of  death  in  spinal  injury, 
769 

mechanism  of  meningeal  extrava- 
sation, 755 

state  of  parts  after  gun-shot  wound, 

348 

John,  arrest  of  haemorrhage;  394 
ligature  of  wounded  artery,  431 
traumatic  aneurism  of  gluteal 
artery,  462 

Belladonna  in  inflammation,  205,  221 
plasters  in  cancer,  1036 
Bellows  for  artificial  respiration,  823 
Bending  of  bone,  485 

after  badly  set  fracture,  541 
of  cranial  bones,  717 
Benign  tumours,  960 

Bennet,  H.,  blood-cyst  resembling  enccpha- 
loid  disease,  972 

Benzoic  acid  as  an  antiseptic,  196 
Berard,  discharge  from  ear  in  fracture  of 
base  of  skull,  726 
veins  of  neck,  467 

Bergmann,  antiseptic  treatment  of  gun-shot 
wounds,  339 

Bernard,  C.,  diabetes  from  injury  of  brain, 
751 

reflex  action  of  vaso-motor  and  pupillary 
nerves,  778 

Bichat,  air  in  veins,  465 
Bickersteth,  diffuse  submaxillary  cellulitis, 
926 


Bigelow,  dislocations  of  hip-joint,  629,  670, 
684 

impacted  intracapsular  fracture  of  neck 
of  femur,  593 
pubic  dislocation,  683 
Bilateral  dislocation  of  lower  jaw,  640 
Billard,  pathology  of  dislocation  in  sciatic 
notch,  674 

Billroth,  alveolar  and  large  round-celled 
sarcoma,  described  by,  1003 
concentric  arrangement  of  fibromata, 
9S1 

formation  of  ulcers,  256 
injuiy  of  axillary  nerves  in  reduction  of 
old  dislocations,  658 
iodoform-treatment  of  wounds,  313 
scar-formation,  275 

statistics  of  amputations,  78,  106,  121, 
126 

traumatic  fever,  28S 
ulceration  from  chronic  inflammation, 
256 

union  of  bone,  505 

Bill’s  snare  for  extraction  of  arrow-heads, 
325 

Birch-Hirschfeld,  microscopic  organisms  111 
syphilis,  1079 

Birkett,  secondary  inflammations  in  internal 
organs  after  amputation,  83 
Bistoury,  Liston’s  spring-backed,  38 
abscess,  240 

Bites  of  rabid  animals,  353.  See  Hydro- 
phobia 

of  snakes,  351 

Blackadder,  hospital  gangrene,  902 
“ Black  eye,”  treatment  of,  S03 
Blackman,  reduction  of  old  dislocations, 
633.  657 

Bladder,  foreign  bodies  in,  865,  S66 
injuries  of,  863 

mortality  in,  864 
rupture  of,  863 
treatment,  865 
villous  tumour  of,  994 
Blandin,  treatment  of  air  in  veins,  469 
Blind  boils,  890 
Blisters  in  bubo,  1078 

in  chronic  inflammation,  216 
Blood,  huffy  coat  in,  1S4 

changes  of,  in  arrest  of  haemorrhage, 
395 

in  inflammation,  176,  1S4 
leading  to  thrombosis,  953 
in  pytemia,  949,  950,  953 
characters  of,  in  limmorrhage  from 
wounded  vessels,  388 
cutting  off  supply  of,  in  inflammation, 
203 

determination  of,  143 
discharge  of.  See  Extravasation  and 
Haemorrhage 

diseased  states  of  predisposing  to  ery- 
sipelas, 912 

to  inflammation,  160 
effusion  of,  in  inflammation,  154 
extravasation  of.  Sec  Extravasation 
migration  of  white  corpuscles,  1 52 
mixed  with  pus,  diagnosis  of,  227 
oozing  of,  in  fracture,  536 
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Blood — continued. 

states  of,  influencing  suppuration,  228 
transfusion  of,  390 
vomiting  of,  in  fracture  of  skull,  724 
Blood-corpuscles  in  inflammation,  152,  184 
increase  of,  in  pyremia,  952 
passage  through  walls  of  vessels,  148 
Blood-cysts,  972 

sarcomatous,  1005 
Bloodless  methods  of  operation,  44 
Blood-letting,  general,  in  acute  inflamma- 
tion, 1 98 

in  wound  of  lung,  839 
local,  in  acute  inflammation,  201 

chronic  inflammation,  215 
Blood-poisoning,  940 

Blood-vessels,  changes  in,  connection  of, 
with  thrombosis,  953 
dilatation  of,  in  inflammation,  176 
effect  of  abscess  on,  235 
formation  of,  in  granulations,  278 
in  lymph,  273 
haemorrhage  from,  38S 
injuries  of,  386,  453.  See  Arteries  and 
Yeins 

rupture  of,  in  attempts  to  reduce  old 
dislocations,  634,  657 
Blundell,  tranfusion  of  blood,  391 
Boils,  890 

diagnosis  from  carbuncle,  893 
syphilitic,  1108 
treatment  of,  891 

Bone,  Archimedean  drill  for  perforating, 


549 

atrophy  of,  497 

bending  of,  485,  541 

bending,  rebreaking,  and  resetting, 


bruising  of,  485 
fibromata  of,  983 
fracture  of.  Sec  Fracture 
gummata  of,  1116 
injuries  of,  485 
re-breaking  of,  541 
sawing  in  amputation,  65 
sclerosis  of,  1116 
scrofulous  disease  of,  1055 
syphilitic  diseases  of,  1 1 1 5 
in  infants,  1127 
transplantation  of,  550 
in  tumours,  986,  1002 
union  of,  after  compound  fracture,  530 
simple  fracture,  505 

Bones,  conditions  of,  predisposing  to  fracture, 


496 

Bone-setters,  manipulations  of,  632 
Bonnet,  wound  of  thoracic  duct,  S46 
Boracic  acid  as  an  antiseptic,  1 94?  378 
Borland,  dressing  of  stumps,  79 
Bouisson,  syphilitic  tumours  ot  muscles  and 

tendons,  1 1 18  , 

Brachial  artery.  See  Artery,  braclnnl 
Bradley,  wound  of  thoracic  duct,  046 
Brain,  afTectcd  in  pyamiia,  952 

compression  of,  7°7-  See  Compression 
concussion  of,  697,  707.  Sec  Concus- 
sion 

contusion  of,  701 
diabetes  from  injuries  of,  751 


Brain — continued. 

effect  of  injury  of,  on  mental  powers, 
702 

extravasation  on  or  in,  754,  755.  See 
Extravasation 

foreign  bodies  in  contact  with,  747 
hernia,  or  fungus  of,  751 
treatment  of,  752 

inflammation  of,  traumatic,  702.  See 
Encephalitis 
injuries  of,  738 

by  contrecoup,  739 
death  from,  739 
effects  of,  740 

on  mental  powers,  702 
secondary  consequences  of,  702 
treatment  of,  748 
trephining  for,  749 
irritation  of,  700 

treatment  of,  70S 
laceration  of,  701,  739 
causes  of,  738 

post-mortem  appearances  of,  739 
symptoms  of,  740 

paralysis  from  compression  or  injury  of, 
743,  745 

suppuration  in,  705 
syphilitic  disease  of,  1120 
in  children,  1129 
syphiloma  of,  1120 
wounds  of,  701,  738 
Brain-sand,  1005 
Breast,  scirrhus  of,  1024 
Breschet,  reduction  of  old  dislocations,  633 
Broca,  localization  of  cerebral  functions,  742 
Brodliurst,  reduction  of  old  dislocation,  633 
Brodie,  Sir  B.,  liquor  potass  re  in  fatty 
tumour,  979 
cure  of  cancer,  1042 
foreign  body  in  trachea  (Case  of  Brunei), 
S19 

gangrene  from  excessive  bleeding,  875 
return  of  cancer,  1041 
treatment  of  senile  gangrene,  SS6 
treatment  of  syphilis  in  infants,  1 1 30 
Bronchus,  foreign  bodies  in,  8 14 
Bronchitis  (Ppoyxos,  the  windpipe ; it  is, 
denoting  inflammation),  asthenic, 
20S 

from  foreign  bodies  in  air- passage,  S16 
in  wounds  of  throat,  Si  1 
Brown,  B.,  operation  for  ruptured  peri- 
nseum,  and  after-treatment,  S70 — S72 
Browne,  G.  B.,  appliance  for  elastic  exten- 
sion, 601 

Brownrigg,  amputation  at  liip-joint  by,  134 
Bruise.  See  Contusion 
Bruising  of  bone,  4S5 

Bruns,  fractures  of  shaft  of  femur  in  children, 
599 

spontaneous  fracture  111  insane,  49/ 
statistics  of  amputations,  7S,  106,  121, 

126 

Brush-burn,  322 

Bryant,  dressing  for  wounds,  313 
ilio-femoral  triangle,  597 
statistics  of  mortality  after  amputations, 

83,  105 

torsion  of  arteries,  406 
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jj  Bubo  (frovguv,  the  groin),  1076 
creeping,  1077 
indolent,  1078,  10S9 
primary,  1077 
treatment  of,  1077 
virulent,  1076 

inoculation  of,  1076 
Bubon  d’emblee,  1077 

Buck,  treatment  of  fracture  by  extension,  603 
Budge  and  Waller,  influence  of  spinal  cord 
on  eye,  778 

Buffer-accidents,  847,  850 
Bufl'y  coat  of  blood,  1S4 
Bulldog  forceps,  410 
I Bullets,  fracture  of  bones  by,  328 
detection  and  removal  of,  337 
retention  of,  336 

E wounds  by,  32S 

of  skull,  729 

4 Sec  Gun-shot  wounds 

I Bunions,  971 
: Burns,  372 

amputation  in,  3S3 
cicatrices  of,  3S3 
clinical  history  of,  375 
contraction  after,  prevention  and  treat- 
ment of,  379 

constitutional  effects  of,  374 
Dupuytren’s  classification  of,  372 
local  effects  of,  372 
mode  of  death  from,  377 
post-mortem  appearances  after,  375 
prognosis  of,  376 
treatment  of,  377,  378 
ulcer  of  duodenum  in,  376 
warty  cicatrices  after,  383 
: Burggraeve,  application  of  starched  bandage, 

5i5 

Bursa:,  bruising  of,  486 
cystic  tumours  of,  971 
diagnosis  from  abscess,  237 
Busch,  dislocation  of  the  shoulder-joint,  629 
statistics  of  amputations,  106,  126 
Butcher’s  surgical  clamp,  542 
Butlin,  plexiform  sarcoma,  1004 
1 Button-suture,  303 


Cachexy,  cancerous,  497,  1016 
Cadge,  aneiuismal  varix  in  a stump,  72 
' Caleaneum.  Sec  Os  calcis 

Calcification  (calx,  lime  ; facio,  I make)  of 
arteries,  gangrene  from,  876 
Calcium  sulphide  in  scrofula,  1063 
- Callender,  dressing  of  stumps,  68,  79 

antiseptic  treatment  of  abscesses,  250 
displacement  of  muscles,  480,  481 
stretching  of  nerves,  479 
torsion  of  arteries,  406 
l Callous  ulcer,  263 
Callus,  505 

Calomel  in  acute  inflammation,  201 
in  chronic  inflammation,  214 
Canalization  of  veins,  467 
Cancer,  1006 
acute,  1006 
adenoid,  1009 
alveolar,  1027 

aneurismal  pulsation  in,  1026 
VOL,  1. 


Cancer — continued. 

blood-vessels  of,  1020 
causes  of,  ion 
caustics  in,  1037 
cells  of,  1021,  1022 
clinical  history  of,  ion 
colloid,  1008,  1027 
compression  in,  1039 
congelation  of,  1036  _ , 

constitutional  or  local  origin  of, 
1015 

curability  of,  1042 
diagnosis  of,  from  epithelioma,  1033 
encephaloid,  1008,  1025.  Sec  Encepha- 
loid 

epithelial,  1028.  See  Epithelioma 
excision  of,  1041 
gelatinous,  1027 
glandular,  100S 

diagnosis  of,  1028 

geographical  distribution  of,  1014, 
1020 

groups  of,  1008 
hard,  1022 

hereditariness  of,  1012,  1018 
influence  of  age  on,  1012,  1013 
of  sex,  1013 
juice  of,  1021 
medullary,  100S 
microscopic  characters  of,  1022 
mortality  fro  m,  1012 
origin  and  growth  of,  1009,  1016 
progress  of,  ion 

scirrhous,  1008,  1022.  See  Scirrlius 

secondary  growths  of,  1009 

selection  of  cases  for  operation,  1044 

soft,  1008 

statistics  of,  1012 

stroma  of,  1022 

treatment  of,  1035 

constitutional,  1035 
local,  1036 

by  caustics,  1037 

compression,  1039 
excision,  1041 
varieties  of,  1008,  1021 
Cancerous  cachexy,  497,  1016 
Caucrum  oils,  895 
Cannon  balls,  injuries  by,  331 
Canquoiu’s  paste,  1038 
Carbolic  acid  in  treatment  of  abscess,  246 
in  dressing  of  wounds,  19 1 
Carbolic  gauze,  192,  537 
Carbolized  catgut,  preparation  of,  422 
silk  ligature,  423 

Carbonic  oxide,  asphyxia  from,  826 
Carbuncle  (carlo,  a coal),  892 
diagnosis  of  boils  from,  893 
facia],  894 
pyaemia  in,  894 
treatment  of,  893 

Carcinoma  (icapiclvos,  a crab),  roticulare,  1006. 
Sec  Cancer 

Carden,  amputation  by  long  anterior  flap, 
64,  128 

Caries  (Lat.  rottenness),  syphilitic,  1117 
worm-eaten,  1117 

Carotid  Artery.  See  Artery,  carotid 
Carpus.  See  Wrist 
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Carron  oil,  379 
Carr’s  splint,  584 
Cartilages  of  ribs,  fractures  of,  558 
Cartilaginous  tumours,  983.  See  Enclion- 
clroma 

Castara,  air  in  veins,  468 
Catarrhal  inflammation,  219 
treatment,  221 
Catarrh,  varieties  of,  220 
Catgut  ligatures,  420 
Caustics  (icalw,  I burn)  in  abscess,  243 
in  bites  of  rabid  animals,  360 
bubo,  1078 
cancer,  1037 
chancre,  1072 
dissection-wounds,  371 
epithelioma,  1049 

Cautery,  actual,  in  chronic  inflammation, 
217 

hfemonhage,  402 
galvanic,  in  fistula  or  sinus,  253 
Cavernous  angioma,  9S9 
Cell-infiltration,  157 
Cells,  cancer,  1021,  1022 
of  enehondroma,  984 
of  epithelioma,  1 03 1 
myeloid,  1001 

of  sarcomata,  998,  999,  1000 — 1005 
See  Sarcoma 
of  scirrhus,  1024,  1025 
Cellular  erysipelas,  914,  924 
treatment  of,  925 
Cellulitis,  diffuse,  924 

of  ischio-rectal  fossa,  927 
of  scalp,  715,  716 
of  submaxillary  region,  926 
Cellulo-cutaneous  erysipelas,  914,  919 
treatment  of,  922 

Celsus,  amputation  described  by,  52 
G'ephalhamiatoma  (Ke<pa\ rj,  the  head  ; af/xa. 
blood),  713 
pathology  of,  714 
subaponeurotic,  713 
subpericranial,  713 
treatment  of,  714 

Cerebral  complications  of  injuries  of  the 
head,  700,  704.  Sec  Brain,  Com- 
pression, and  Concussion 
nerves,  injuries  of,  751 
Cervical  region  of  spinal  cord,  effect  of 
concussion  of,  766 
effect  of  wound  of,  788 
vertebras,  dislocation  of,  7 97 
Chancre,  1066 

consecutive  results  of,  1075 
diagnosis  of,  1071 
Hunterian,  1086 

induration  of,  10S6 
seat  and  number  of,  1087 
treatment  of,  1097 
inoculation  of,  1071,  1076 
origin  and  progress  of,  1067 
phagedamic,  1070,  1088 
treatment  of,  1074 
simple,  1069 

treatment  of,  1072 
situations  of,  1071,  1087,  10SS 
sloughing,  1069 

treatment  of,  1074,  1075 


Chancre — continued. 
soft,  1069 

treatment  of,  1072 
specific  nature  of,  1067 
treatment  of,  1072 
constitutional,  1075 
local,  1072 
urethral,  1087 
varieties  of,  1069 
in  women,  1071,  1087 
Chancrous  excoriation,  1069 
Charbon  or  malignant  pustule,  361 
Chassaignac’s  drainage-tubes,  244 
ecraseur,  1047,  1048 

Chaussier,  fractures  in  intra-uterine  life, 
496 

Cheek,  chancre  of,  108S 
injuries  of,  800 

Chelius,  dislocation  of  calcaneum,  695 
Chemical  causes  of  inflammation,  163 
Chenu,  mortality  in  amputations,  81 
Cheselden,  operation  by  double  incision, 
54 

Chest,  fracture  of  bones  of,  556 
haemorrhage  into,  556 
injuries  of,  55S,  829 
wounds  of,  S3  7 

treatment  of,  S3S 
Chilblains,  385 
Children.  See  Infants. 

Chisholm,  secondary  hemorrhage  after  gun- 
shot, 333 

deaths  after  excision  of  shoulder, 
347 

Chlorides,  caustic,  in  cancer,  103S 
Chloride  of  zinc  as  an  antiseptic,  193 
Chloroform,  21 

administration  of,  21 
in  disease,  26 
in  severe  injuries,  27 
cautions  in  using,  21 
compared  with  ether,  29 
death  from,  24,  25,  31 
effects  of,  23 

head-symptoms  produced  by,  26 
influence  on  mortality  after  operations, 
20 

inhalers  for,  22 
secondary  effects  of,  25 
treatment  of  effects  of,  35.  Sec  Anes- 
thetics 

Chondroma  (xoVSpos,  cartilage),  9S3 
Chondro-sarcoma,  1006 
Chopart’s  amputation  of  foot,  1 1 1,  1 12 
Chronic  abscess,  233 

treatment  of,  240 
gangrene,  873 
hydrocephalus,  720 
inflammation.  See  Inflammation 
interstitial  keratitis,  112S 
Cicatrices,  changes  in,  3S1 
contracted,  after  burns,  379 
after  chancre,  1075 
contraction  of,  3S1 
division  of,  3S1 
warty,  3S3 

Cicatrization,  process  of,  273,  397 

Cilio-spinal  axis,  77S 

Circular  method  of  amputating,  54 
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Circulation,  local  disturbances  of,  142 

changes  in,  leading  to  formation  of 
thrombus,  953 
collateral  after  ligature,  42S 
haemorrhage  from,  431 
gangrene  from  obstruction  of.  See 
Gangrene 

Circumscribed  traumatic  aneurism,  447 
Clark,  Sir  James,  state  of  digestive  organs  in 
scrofula,  1039 

Clavicle,  dislocation  of,  642 
fractures  of,  559 

apparatus  for,  563 
comminuted,  562 
complications  of,  560 
Ellis’s  splint  for,  565 
treatment  of,  562 
union  of,  565 

Cleland,  subglenoid  dislocation  of  humerus, 
649 

Cline,  trephining  the  spine,  795 
Clove-hitch  knot,  631 
Clover’s  chloroform-inhaler,  22 
ether-inhaler,  28 

Coagulation  in  wounded  arteries,  395 
Coagulum  of  inflammatory  blood,  184 
in  wounded  arteries,  external,  396 
imperfect,  415 
internal,  396,  415 

Coaptation  of  surfaces  of  wounds,  302 
Cobra  di  capello,  bite  of,  351 
Coccydynia  (kAkicv£,  the  coccyx  ; oSvvri , 
pain),  589,  669 
Coccyx,  dislocation  of,  669 
fracture  of,  5S7 
Cockridge,  dogs  in  Sark,  354 
Cod-liver  oil  in  scrofula,  1063 
in  chronic  inflammation,  214 
in  syphilis,  1106 

Cohnheim  on  migration  of  blood-corpuscles, 

. 148,  153,  155 

formation  of  pus,  224 
inoculation  of  cancer,  1010 
Coin-catcher,  827 
Cold  abscess,  233 
treatment  of,  241 
Cold  as  an  anaesthetic,  340 

constitutional  effects  of,  385 
in  haemorrhage,  401 
acute  inflammation,  190,  196,  197, 
204 

chronic  inflammation,  215 
local  influence  of,  383 
Collateral  circulation,  428,  431 
Colles’  fracture,  578 

cause  of  deformity  in,  579 
mechanism  of,  580 
treatment  of,  582 
union,  584 

Colies  on  transmission  of  syphilis,  1082, 

1083 

Colliquative  ( liquo , I melt)  discharges,  231 
Collodion,  use  of,  in  wounds,  305 
Colloid  (KoWa,  glue  or  gelatine  ; elSos,  form) 
cancer,  1027 
styptic,  305 

Colour  in  acute  inflammation,  175 
in  chronic  inflammation,  212 
Columnar  epithelioma,  1009,  1033 


Coma  (icwga,  deep  sleep,  lethargy)  from 
chloroform,  24 
from  compression,  709 
from  intracranial  extravasation,  755 
from  intracranial  suppuration,  706,  710 
— 712 

from  traumatic  encephalitis,  704 
Comminuted  fracture,  498,  528,  534 
Complete  dislocation,  626 
Complicated  dislocation,  636 
fracture,  499,  525 
Compound  cysts,  973 

dislocation,  626,  635,  637 
fracture,  498,  529.  See  Fracture. 
Compress,  graduated,  404 
Compression  of  arteries  in  hemorrhage, 

403,  404 

brain,  700 

from  traumatic  encephalitis,  703 
from  extravasation,  753 
treatment  of,  709 
in  cancer,  1039 
contusion,  294 

digital,  varicose  aneurism  treated  by, 
452 

of  spinal  cord,  765 

paralysis  from,  786 — -788 
Compressor  for  aorta,  Lister’s,  48 
Concussion  of  brain,  697 

diagnosis  from  spinal  concussion, 
780 

from  compression,  700 
pathology  of,  69S 
signs  of,  698 
terminations  of,  699 
treatment  of,  707 
of  eye,  805 

of  spinal  cord,  765.  See  Spinal  cord. 
Condyles  of  femur,  amputation  through, 
128,  129 
results,  1 31 

of  humerus,  fracture  of,  572 
Condylomata,  {kAvSvXos,  a swelling),  993, 
iiio 

Congenital  cysts,  973,  975,  976 
dislocations,  626,  639 
of  hip,  6S6 

lower  jaw,  642 
patella,  6S7 
shoulder,  656 
wrist,  664 

fracture,  496 
syphilis,  1123 

evidence  of,  in  adult  life,  1129 
prognosis,  1129 
treatment,  1129,  1130 
Congestion,  143 
active,  143,  149 
causes,  143 
symptoms,  144 
effects,  144 
passive,  144 
causes,  145 
effects,  145 
symptoms,  146 
treatment,  146 

of  internal  organs  in  burns,  255 
hypostatic,  pulmonary,  in  fractures, 
522 
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Congestive  abscess,  235 
Conical  stumps,  71 

Conium,  powdered,  in  the  treatment  of  can- 
cer, 1036 

Conjunctiva,  injuries  of,  802 
scrofulous  affection  of,  1055 
Connective  tissue,  963 

overgrowth  of,  1092,  1112 
tumours  formed  of  modifications  of,  977 
Constitutional  after-treatment  in  operations, 
5° 

gangrene,  873 

manifestations  of  syphilis,  1089 
treatment  of  abscesses,  250 
venereal  disease,  1079 
Contagious  emanations,  evil  results  of,  12 
Contagious  gangrene,  897 

ulcer  or  chancre,  1066.  See  Chancre 
Continuous  suture,  304 
Contrecoup,  fracture  by,  495 
injury  of  brain  by,  739,  757 
Contused  and  lacerated  wounds,  315 
amputation  for,  320 
characters  of,  315 
gangrene  in,  318 
progress  of,  316 
sloughing  in,  316 
treatment  of,  318 

Contusion  ( contunclo , I beat  together), 
causes,  294 
degrees  of,  294 
diagnosis  of,  295 
treatment  of,  295 
Contusion  of  abdomen,  847 
of  arteries,  387 
bones,  485 
brain,  701 
eye,  803 
joints,  486 
lungs,  829 
nerves,  472 
scalp,  712 
skull,  717 

Cooper,  Sir  A. , catgut  ligatures  used  by,  420 
classification  of  dislocations  of  hip,  670 
classification  of  dislocations  of  shoulder, 
646,  650 

direction  of  gunshot-wounds,  329 
dislocation  of  lower  jaw,  640 

femur  011  dorsum  ilii,  673 
incomplete  dislocation  of  shoulder, 
647 

intracapsular  fracture  of  head  of  femur, 
588 

recurrence  of  cancer,  1041 
reduction  of  dislocated  elbow,  662 

of  dislocated  femur  by  exten- 
sion, 683 

of  old  dislocations,  633 
relative  frequency  of  dislocations  of  hip, 
671 

subluxation  of  jaw,  641 
treatment  of  compound  fracture,  536 
wrench  of  spine,  788 
Cooper,  B.,  air  in  veins,  467 
Cooper,  S.,  treatment  of  wounded  intestine, 
859 

Coracoid  process,  fracture  of,  566 
Cormack,  air  in  veins,  465 


Cornea,  syphilitic  affection  of,  1128 
Cornil  and  llanvicr,  definition  of  a tumour 
959 

Corns,  993 

Corouoid  process  of  lower  jaw,  fracture  of 
553 

of  ulna,  fracture  of,  577 
Corpuscular  lymph,  270 
Corrosive  liquids,  effect  of  application  of 

381 

Costal  cartilages,  fracture  of,  558 
Cotton-wool  dressing  of  wounds,  307 
Counter-irritants  in  chronic  inflammation, 

215 

Counter-opening  in  abscess,  241 
Coxeter’s  aspirator,  238 
ear-scoop,  801 

Cranio-tabes  in  syphilitic  children,  1128 
Cranium.  See  Skull. 

Creeping  bubo,  1077 

Creighton,  secondary  growths  of  cancer, 
1009 

Crepitus  ( crcpo , I crackle)  in  fracture, 
502 

Cripps,  ligature  of  common  carotid,  453 
Croft,  plaster  splint,  520 
Croupous  inflammation,  175 
Crutch-palsy,  522 
Cuboid  bone,  dislocation  of,  695 
Cuneiform  bones,  dislocation  of,  695 
Cunningham,  foreign  bodies  lodged  within 
the  skull,  747 

Cupping  in  inflammation,  203 
Curare  in  hydrophobia,  360 
Curdy  pus,  224 

Curling,  atrophy  of  bone  after  fracture, 
545 

perforating  ulcer  of  duodenum  after 
burns,  376 

subclavicuhrr  dislocation  of  humerus, 
647 

Cutaneous  erysipelas,  S98,  914 
treatment  of,  91S 
Cuticle,  transplantation  of,  260 
Cylindroma,  1003 

Cystic  (kuotis,  a cyst  or  bladder)  tumouks, 
966,  973 
compound,  973 
multilocular,  973 
proliferous,  973 
Cystic  hygroma,  976 
Cysts,  966 

atheromatous,  967 
diagnosis  of,  969 
progress  of,  96S 
treatment  of,  970 
blood-,  295,  972 
congenital,  973,  975:  97<> 
definition  of,  966 
dentigerous,  975 
dermoid,  974 

from  dilatation  of  ducts  of  glands,  97 1 

exudation-,  966 

in  tumours,  973 

mucous,  971 

parasitic,  976 

treatment  of,  977 
retention-,  966 
serous,  971 
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Dactylitis,  strumous,  1056 
syphilitic,  1 1 1 7 

Date,  dislocation  of  elbow-joint,  659 
Davies-Colley,  treatment  of  malignant 
pustule,  365 

Davy,  plan  for  compressing  common  iliac 

J artery,  48 

Davaine,  infective  processes,  936 
Dawson,  Cawtley,  death,  from  administration 
of  ether,  29 

De  Chaumont,  air  of  hospitals,  1 2 
Decomposing  animal  matters,  wounds, 
poisoned  by,  367 

Decomposition,  prevention  of,  in  wounds, 
319,  841 

Definitive  callus,  505,  507 
Degeneration  in  stumps,  73 
Deglutition  affected  in  hydrophobia,  357 
affected  in  syphilis,  1 1 1 3 
Delayed  union  of  fractured  bone,  543 
Delirium,  inflammatory,  291 
irritative  or  nervous,  291 
traumatic,  290 

Demarcation,  line  of,  in  gangrene,  8S2 
De  Meric,  infantile  syphilis,  1124 
De  Morgan,  Campbell,  chloride  of  zinc  as  an 
antiseptic,  193 

Denis,  transfusion  of  blood,  390 
Deutigerous  cysts,  975 
Depletory  treatment,  remarks  on,  204 
Depressed  fracture  of  skull,  727,  736 
diagnosis  of,  728 
symptoms  of,  731 
treatment  of,  733 
varieties  of,  728 

Depression,  a predisposing  cause  of  inflam- 
mation, 160 
stage  of,  in  burns,  374 
Dermoid  (Sepga,  skin  ; efSos,  form)  cysts,  974 
Desmoid  (deir/uos,  band  or  ligament  ; tioos, 
form)  tumours,  979,  981 
Determination  of  blood,  143 
Deyber,  cataract  from  wound  of  eyebrow,  805 
Diabetes  from  cerebral  injury,  751 
Diabetes,  gangrene  in,  S78 

saccharine,  influence  of,  on  result  of 
operations,  7 

an  exciting  cause  of  inflammation,  161 
Diaphoretics  in  inflammation,  200 
Diaphragm,  wounds  of,  852 
Diathesis  (5id0e<ns,  arrangement  or  dispo- 
sition), scrofulous,  1058 
Diday,  infantile  syphilis,  1124 
Dieff'enbach,  subcutaneous  section  of  muscles 
in  old-standing  dislocations,  635,  656 
treatment  of  ununited  fracture,  548 
Diet  in  asthenic  inflammation,  206 
in  cancer,  1036 
in  injuries  of  throat,  813 
in  chronic  inflammation,  213 
in  scrofula,  1062 
before  and  after  operations,  8,  50 
Dieulafoy’s  aspirator,  237,  242 
Diffuse  abscess,  233 
cellulitis,  924 

of  ischio-rectal  fossa,  927 
of  scalp,  715,  716 
peritonitis,  855 
traumatic  aneurism,  445 


Digital  compression  in  varicose  aneurism, 
452 

Diphtheritic  inflammation,  17 
Directing  lines  to  arteries,  41 1 
Disarticulation  (dis,  from  ; articulus,  a 
joint),  52.  See  Amputation 
Disease,  mortality  after  amputations  for,  75, 
Si,  82 

Disinfectants  in  contused  wounds,  319.  See 
Antiseptic 

Dislocation  (dis,  from  ; loco,  I place),  626 
causes  of,  direct,  627 
predisposing,  626 
complete,  626  1 
complicated,  636 
complicating  fracture,  528,  535 
compound,  626,  635,  637 
congenital,  626,  639.  See  Congenital 
dislocations 
effects  of,  627 

muscular  resistance  to  reduction,  628 
incomplete,  626 

of  old  standing,  accidents  in  reduction 
of,  634,  656 

changes  produced  hi,  632 
complicating  fracture,  529 
treatment  of,  633 
pathological,  626 
reduction  of,  628 
by  extension,  631 
by  manipulation,  632 
by  mechanical  contrivances,  630 
signs  of,  627 
spontaneous,  626,  637 
treatment  of,  628,  632 
Dislocations,  special,  640 
of  ankle,  691 

backwards,  691 
compound,  692 
forwards,  691 
inwards,  691 
. outwards,  691 
treatment  of,  692 
astragalus,  692 

backwards,  692,  693 
compound,  694 
forwards,  692,  693 
reduction  of,  693 
atlas  and  axis,  797 
calcaneum,  695 
carpal  bones,  664 
carpus,  663 
clavicle,  642 

at  both  ends,  645 
outer  end,  644 
sternal  end,  642 
coccyx,  669 
cuboid  bone,  695 
cuneiform  bones,  695 
elbow,  658 

backwards,  659 
complications  of,  661 
compound,  662 
diagnosis,  661 
forwards,  659 
lateral,  659 
of  old  standing,  633 
ulna  and  radius  in  opposit  direC' 
tions,  661 
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Dislocations,  special — continued. 
elbow,  reduction  of,  661 

See  Dislocations  of  radius  and  of 
ulna 
femur,  669 

backwards,  670 
classification  of,  Bigelow’s,  670 
classification  of,  Cooper’s,  670 
complicated  with  fracture,  685 
congenital,  686 
dorsal  below  tendon,  673 
everted  dorsal,  671,  685 
downwards,  680 
downwards  and  backwards,  6S2 
downwards  and  outwards,  679 
effects  of,  669 
ilio-sciatic,  672 

reduction  of,  678,  679 
irregular,  671,  685 
mechanism  of,  670 
of  old  standing,  685 
on  pubic  bone,  671,  683 
reduction  of,  683 

reduction,  methods  of,  671,  676, 
679,  680 
regular,  671 
sciatic,  676 

reduction  of,  679 
simultaneous,  686 
subspinous,  684 
supraspinous,  671,  684 
on  thyroid  foramen,  671,  680 
reduction  of,  680 
upwards,  676,  682 
upwards  and  backwards,  672 
reduction  of,  676 
fibula,  head  of,  690 
fingers,  668 

of  forearm.  Sec  Dislocation  of  elbow 
band.  See  Dislocation  of  wrist 
hip,  669.  Sec  Dislocation  of 
femur 

humerus,  646 

backwards,  648 
causes  of,  650 
complications  of,  655 
compound,  655 
congenital,  656 
diagnosis  of,  650 
downwards,  648 
forwards,  647 
inwards,  646 
old  unreduced,  656 
partial,  649 
reduction  of,  652—5 
relative  frequency,  650 
signs  of,  646 
subclavicular,  647 
subcoracoid,  647 
subglenoid,  648 
subspinous,  648 
varieties  of,  646 

relative  frequency  of,  650 

jaw,  640 

bilateral,  640 
congenital,  642 
reduction  of,  641 
unilateral,  641 

knee,  688.  See  Dislocation  of  tibia 


Dislocations,  spec i a l — continued. 
lower  limb,  668 
metacarpus,  665 

metacarpo-plialangeal  joints,  666 

metatarsus,  696 

occipital  bone  from  atlas,  797 

os  calcis,  695 

os  magnum,  664 

patella,  686 

congenital,  687 
inwards,  687 
outwards,  686 
upwards,  688 
vertical,  687 
pelvis,  668 
pisiform  bone,  665 
radius,  660 

backwards,  661 
forwards,  660 

incomplete,  661 
outwards,  661 
sacro-iliac  articulation,  668 
scaphoid  bone,  695 
scapula,  645 
semilunar  bone,  665 
shoulder-joint,  646.  See  Dislocation 
of  humerus 
spine,  796 

diagnosis  of,  798 
treatment  of,  799 
symphysis  pubis,  66S 
tarsal  bones,  695 

thigh-bone.  See  Dislocation  of  femur 
thumb,  666 

compound,  668 
reduction  of,  667 
tibia,  688 

backwards,  688 
complicated,  6S9 
compound,  689 
forwards,  6SS 
lateral,  6SS 
toes,  696 
ulna,  660 

reduction  of,  662 
upper  limb,  642 
vertebra',  797 

cervical,  797,  799 
dorsal,  79S 
wrist,  663 

backwards,  663 
compound,  664 
congenital,  664 
forwards,  664 

Dissecting-porter's  wart,  369 
Dissection-wounds,  367 
causes  of,  367 
symptoms  of,  369 
treatment  of,  371 
Dittel’s  clastic  ligature,  1049 
Diuretics  in  inflammation,  200 
Dixon,  extraction  of  bullets  lodged  in  bladder, 
S65 

Dobson,  incisions  in  erysipelas,  919 
Dogs,  mad,  bites  of,  354.  See  Hydrophobia, 
symptoms  of  rabies  in,  355 
Donovan’s  solution  in  syphilis,  1109 
Donovan,  absence  of  hydrophobia  in  Africa, 

354 
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Dorsal  region  of  cord,  injuries  of,  786,  787 
of  spine,  effects  of  concussion  of,  767 
dislocations  of,  767,  798 
Douglas,  duration  of  life  in  asphyxia,  82 1 
Dowdeswell,  behaviour  of  fixed  cells  in  in- 
flamed tissues,  157 
Drainage-tubes,  44,  243,  305 

in  antiseptic  treatment  of  wounds,  305, 
310,  312 

. Neuber’s  absorbable,  312 
Dressing  of  stumps,  6S 

Borland’s  method,  79 
Callender’s  method,  68,  79 
of  wounds,  307 — 314,  539 
Drowning,  treatment  of  asphyxia  from,  821 
Drunkenness,  diagnosis  of  traumatic  coma 
from,  757 

Dry  gangrene,  873  . 

Ducts,  tumours  from  distension  of,  97 1 
Duodenum,  rupture  of,  850 
ulcer  of,  in  burns,  376 
Dupierre’s,  reduction  of  old  dislocation,  633 
Dupuytren,  air  in  veins,  468 
classification  of  burns,  372 

death  from  fowling-piece  charged  with 
powder  only,  327 
splinters  in  gun-shot  wounds,  338 
openiug  abscess  in  brain,  7 1 1 
splint,  621 

treatment  of  depressed  fracture,  736 
Dura  mater,  wounds  of,  732 
Durham,  statistics  of  fracture  of  the  larynx, 
809 

statistics  of  tracheotomy,  818,  819 


Ear,  chronic  affections  of,  in  inherited 
syphilis,  1129 
bleeding  from,  723 
foreign  bodies  in,  801 
hannatoma  of,  972 
injuries  of,  801 
serous  discharge  from,  725 

I Ear-scoop,  80 1 

East  wind,  alleged  influence  of,  in  erysipelas, 
Eau-de-luce,  352 

Eecliymosis  (4k,  out ; x^P-0S>  juice),  294 

Echinococci,  976 

Eckel,  canine  rabies,  354 

Ecraseur  (French  ecraser,  to  crush),  galvanic, 

403 

I removal  of  tumours  by,  1047 

Ecthyma,  syphilitic,  1108 
in  children,  1125 

Eczema  converted  into  chancres,  1071 
Effusions  in  inflammation,  154,  756 
Elastic  ligature,  treatment  of  fistula  by,  253 
treatment  of  tumour  by,  1049 
Elbow,  dislocations  of,  658.  See  Dislocations 
excision  of,  for  gun-shot  wounds,  347 
fractures  near,  572 

compound  and  comminuted,  575 
wounds  of,  494 
Elephantiasis  Arabian,  980 


Emanations,  contagious,  12 
Embolic  pyiemia,  955 


Embolism,  937 

gangrene  from,  07^1  . , 

Embryonic  tissue,  tumours  composed  of,  964 
Emmcrets,  transfusion  of  blood,  390 
Emphysema  (4u,  into  ; <pvcrdu>,  1 blow)  of 
abdominal  wall,  851 
from  wound  of  lung,  832 
treatment  of,  841 
Emphysematous  abscess,  235 
Empyema  (4v,  in ; nuov,  pus),  traumatic, 
834  . 

Encephalitis  ( 4yKi<pa\ou , the  brain  ; uts, 
denoting  inflammation),  traumatic, 
702 

acute,  703,  708 
chronic  or  subacute,  704,  708 
pathological  changes  in,  703 
symptoms  of,  703 
treatment  of,  708 

Encephaloid  (iyK<=<paAov,  the  brain  ; elSos, 
shape),  1025 
cells  of,  1026 
diagnosis  of,  1028 
structure  of,  1026 
Encephaloid  sarcoma,  977 
Enchondroma  (iv,  in ; x<^sP0S>  cartilage), 

983.  985 

Encysted  tumours,  969.  Sec  Cystic  tumours 
Epidemic  erysipelas,  913 
Epilepsy  in  cerebral  syphilis,  1121 

traumatic,  from  head  injuries,  760 
Epiphyses  of  bones,  separation  of,  500,  533 
Epiphysis,  lower,  of  humerus,  separation  of, 

SI2 

Epithelial  type,  tumours  of,  1006 
Epithelioma  (epithelium,  from  ini,  on  ; 
Brj^vs,  papilla),  1028 
causes  of,  1029 
cells  of,  1031 
columnar,  1009,  1033 

appearance  and  progress  of,  1034 
diagnosis  of,  1035 
prognosis  of,  1035 
structure  of,  1034 

diagnosis  of,  from  other  forms  of  cancer, 

io33 

squamous,  1009,  1028 

causes  and  situation,  1029 
diagnosis,  1033 
mode  of  growth,  1032 
prognosis,  1033 
progress,  1029 

recurrence  after  removal,  1033 
statistics  of  cases,  1029 
Erectile  tumours,  989 

Ergot-poisoning,  gangrene  accompanying, 

875 

Erratic  erysipelas,  915 
Eruptions,  syphilitic,  1 107 
in  children,  1125 

Erysipelas  (4pvu,  I draw;  irt'Aas,  near), 
909 

a cause  of  death  alter  operations,  15 
of  gangrene  after  ligature,  443 
causes  of,  910 
cellular,  914,  924 
diagnosis  of,  925 
prognosis  of,  925 
treatment  of,  925 


ii44 


INDEX. 


Erysipelas — continued. 

collulo-cutnneous,  914,  919 

diagnosis  of,  from  spreading  gan- 
grene, 921 
prognosis  of,  921 
treatment  of,  922 
characters  of,  909 
constitutional  fever  of,  915 
contagion  of,  910 
cutaneous,  914 

diagnosis  of,  917 
prognosis  of,  917 
treatment  of,  918 
diagnosis  of,  917 
epidemic,  913 
erratic,  915 
external,  914 

special  forms  of,  925 
idiopathic,  917 
internal,  931 
cedematous,  921 
phlegmonous,  919 

diagnosis  from  spreading  gangrene, 
921 

treatment  of,  922 
prevention  of,  918 
simple,  914 
special  forms  of,  925 
statistics  of,  913,  917 
treatment  of,  918 
Erysipelas  of  fauces,  931 
fingers,  927 
head,  926 
infants,  925 
mucous  surfaces,  93 1 
orbit,  925 
pudenda,  927 
scrotum,  927 
serous  membranes,  933 
submaxillary  region,  926 
Erysipelatous  laryngitis,  931 
peritonitis,  933 

Esmarch’s  bloodless  method,  44,  45,  432 
mode  of  compressing  aorta,  47 
tourniquet,  42,  43 

treatment  of  immobility  of  lower  jaw, 

383 

Ether  as  an  amesthetic,  administration  of, 
27 

compared  with  chloroform,  29 
death  from  administration  of,  29 
local  amesthesia  by,  34 
eucalyptus-gauze  as  an  antiseptic,  195, 
31 1 

Exanthemata,  diagnosis  from  erysipelas, 
917 

syphilitic,  mo,  1112,  1113 
Excision  ( excido , I cut  out),  of  cancer, 

1041 

of  elbow,  for  compound  fracture,  575 
of  false  joint,  549 

of  humerus  for  gun-shot  wound,  347 
in  hydrophobia,  360 
of  joints  m gun-shot  wounds,  344 
of  tumours,  1045 
of  wrist,  for  gun-shot  injury,  348 
Excoriation  (ex,  oil';  corium,  the  skin), 
chancrous,  1069 
Excrescences,  syphilitic,  1107 


Exhaustion  a cause  of  death  after  operation 
16,  74 

in  burns,  374 

Exostosis,  (<1£,  out ; oariov,  a bone),  986 
Extension  in  dislocation,  631 
in  fracture  of  thigh,  603 
Extensor  muscle  of  thigh,  rupture  of  tendon 
of,  483 

tendons  of  fingers,  division  of,  484 
Extravasation  (extra,  outside ; m3,  a 
vessel)  of  blood,  296,  389,  972 
in  abdomen,  853 
eye,  803 

fractures,  523,  532 
from  lacerated  urethra,  867 
in  lung,  831 
in  pleura,  831,  836 
treatment  of,  840 

in  reduction  of  old  dislocations,  634,  6;6 
in  skull,  753 

cerebral,  755 
diagnosis  of,  756 
meningeal,  754 

mechanism  of,  755 
treatment  of,  757 

Extravasation  of  contents  of  intestine,  853, 

855 

of  urine,  863 

Exudation,  purulent,  232 
-cysts,  966 

Eye,  affections  of,  after  wound  of  trifacial 
nerve,  S06 
concussion  of,  805 
contusion  of,  803 
disease  of,  in  spinal  injury,  77S 
syphilitic  disease  of,  1114 
wounds  of,  S04 

Eyeball,  acute  suppuration  of,  948 
contusions  of,  803 
excision  of,  807 
injuries  of,  S03 
wounds  of,  804,  S05 

Eyelids,  ecchymosis  of,  in  fractured  skull, 
723 

eversion  of,  S03 
foreign  bodies  under,  802 
strumous  disease  of,  1055 


Face,  erysipelas  of,  926 

fracture  of  bones  of,  551,  552 
gun-shot  wounds  of,  553 
injuries  of,  Soo 
Facial  carbuncle,  S94 
chancre,  1087 
paralysis,  744 

Faeces,  extravasation  of,  853 
False  bursa:,  971 
False  joints,  3S3 
causes  of,  544 
removal  of,  549 
treatment  of,  54S 
Farcy,  365 

Fasciculated  sarcoma,  99S 
Fatty  degeneration  of  stumps,  73 
tumours,  377 

diagnosis  from  sebaceous  tumours, 
969 , . 

Fauces,  erysipelas  of,  931 
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Fayrer,  treatment  of  osteomyelitis,  95S 
treatment  of  snake-bite,  353 
Fehleisen,  cultivation  and  inoculation  of 
micrococci  of  erysipelas,  91 1,  9'2 
Femur,  dislocations  of,  669.  Sec  Disloca- 
tions 

fractures  of,  588.  See  Fractures 
gun-sliot  injuries  of,  344,  553 

IFergusson,  excision  of  cancer,  1042 
removal  of  false  joint,  550 
Ferment-poisoning,  180 
Ferrier,  localization  of  cerebral  functions,  742 
Fever,  aseptic  traumatic,  2S9 
erysipelatous,  909 
heemorrliagic,  3S9 
inflammatory,  179,  289 
asthenic,  1S6 

diagnosis  from  pytemia,  956 
irritative,  187 
sthenic,  185 
nature  of,  179 
septic  traumatic,  290 
symptoms  of,  182 
surgical,  185 
traumatic,  288 

typhoid,  diagnosis  from  pyaemia,  956 
Fibrine,  softened,  diagnosis  from  pus,  227 
Fibro-cellular  tumours,  979 
Fibroid  tumour,  979,  981 
recurrent,  998 
of  uterus,  983 
Fibroma,  979 
of  bone,  983 
firm,  981 
of  glands,  983 
of  nerves,  983 
soft,  980 

Fibro-plastic  tumour,  998 
Fibro-sarcomata,  1006 
Fibrous  tumour,  979 
Fibula,  dislocations  of,  690 
fractures  of,  620 

Fifth  nerve,  disorder  of  vision  from  injury 
of,  806 

Figure-of-8  suture,  304 
Fingers,  amputation  of,  88 
chancre  on,  1068,  1088 
dislocation  of,  668 
division  of  extensor  tendons,  484 
erysipelatous  inflammation  of,  927 
fractures  of,  5S4 

Fischer’s  statistics  of  varicose  aneurism,  452 
of  wounds  of  heart,  845 
Fistula  (Lai.  a pipe),  252 
aerial,  813 
salivary,  800 
treatment  of,  253 
Flap-amputation,  55 
double,  57 
rectangular,  63 
single  long,  62 
Spence’s,  64 
Teale’s,  62,  63,  96,  123 
Flexion  in  arterial  luumorrhage,  404 
Flower,  relative  frequency  of  dislocations, 
650 

statistics  of  fractures  of  upper  limb,  497 
Fretus,  syphilis  of,  1123 
with  113  fractures,  496 


Follicular  cysts,  967 

Fomentations,  204  , . 

Food,  administration  of,  m cut  throat, 
3l3 

innutritions,  a cause  of  scrofula,  1060 
Foot,  amputation  of,  106 

arteries  of  wounded,  463,  4^4 
disarticulation  of,  in,  112 
dislocations  of,  692 
fractures  of,  623 
gangrene  of,  877,  882 
gun-shot  wounds  of,  344 
Forceps,  bull-dog,  410 

bullet-,  337 

forci-pressure,  408 

for  removing  small  bodies,  324 

torsion-,  406 

Forearm,  amputation  of,  98 
results  of,  82,  105 
arteries  of,  wounded,  460 
dislocation  of  bones  of,  658 
fractures  of,  576,  577 
compound,  578 
Forehead,  injuries  of,  800 
Foreign  Bodies  in  air-passage,  813 

statistics  of  operations  for,  removal 
of,  817 

treatment  of,  817 
in  bladder,  865 
brain  injured  by,  747 
in  chest,  removal  of,  838,  841 
ears,  801 

gun-shot  wounds,  336 
incised  wounds,  301 
nostrils,  801 

cesophagus  and  pharynx,  826 
rectum,  868 
skull,  747 

removal  of,  748 
vagina,  868 
under  eyelids,  802 
Fracture,  495 

accidents  in  treatment  of.  521 
amputations  in  simple,  529 
compound,  531 
secondary,  in  compound,  540 
with  ankylosed  joint,  529 
arteries  wounded  in,  526,  533 
badly  set,  treatment  of,  542 
bandages  in,  513 
causes  of,  495,  496 
changed  shape  of  limb  in,  501 
comminuted,  498,  528,  534 
complicated,  499,  525 
complicating  dislocation,  528,  535 
compound,  498,  529 
amputation  in,  531 
secondary,  540 
complications  of,  534 
treatment  of,  535 
union  of,  530 

conditions  of  bones  predisposing  to, 
496 

by  contrecoup,  495 
crepitus  in,  502 
delayed  union  in,  543 
depressed,  736 
diagnosis  of,  503 
direction  of,  499,  502 
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Fracture — -continued. 

displacement  in,  501,  51 1 
direction  of,  502 
prevention  of  return  of,  5 1 1 
at  epiphyses,  500,  533 
into  excised  joint,  529 
extravasation  of  blood  in,  523,  532 
false  joints  after,  544 
removal  of,  549 
treatment  of,  548 
fat-embolism,  521 
gangrene  in,  523,  539 
green-stick,  485,  499 
haemorrhage  in,  533 
hereditary  tendency  to,  498 
hypostatic  pulmonary  congestion  in, 
522 

impacted,  498 

diagnosis  of,  503 
from  indirect  violence,  495 
incomplete,  499 
influence  of  age  and  sex,  496 
into  joints,  52S,  532 
intra-uterine,  496 
longitudinal,  500 
mobility  of  bone  in,  502 
multiple,  498 

from  muscular  action,  495,  556,  581 

nature  of,  498 

oblique,  499 

oedema  in,  523 

partial,  499 

percussion  of  ends  of  bone,  548 
plaster  of  Paris  bandage  in,  518 
predisposing  causes  of,  496 
punctured,  500 
reduction  of,  5 1 1 

in  reduction  of  old  dislocations,  634,  656 
re-setting  of,  541 
signs  of,  500 
simple,  498 

treatment  of,  constitutional,  509 
surgical,  510 
union  of,  505,  508 
spasm  of  muscles  in,  523 
spiral,  499 
splints  in,  5 13 
spontaneous,  497 
starched  bandage  in,  515 
stellate,  500 
in  stumps,  529 
transverse,  499 
traumatic  aneurism  in,  527 
delirium  in,  291,  521 
treatment  of,  509 
with  unreduced  dislocation,  529 
ununited,  543 
causes  of,  544 
treatment  of,  546 
union  of,  504,  505 
varieties  of,  498 
Fractures,  special,  551 
of  acetabulum,  586 
acromion,  566 
about  ankle-joint,  618 
compound,  622 
of  arm,  567 
astragalus,  623 

comminuted,  624 


1 RACTUREs,  special — continued. 
of  caleaneum,  623 
cartilages  of  ribs,  558 
clavicle,  559 
comminuted,  562 
signs  of,  560 
treatment  of,  582 
coccyx,  587 
Colies’,  578 

cause  of  deformity  in,  579 
mechanism  of,  586 
treatment  of,  582 
of  coracoid  process,  566 

coronoid  process  of  lower  jaw,  553 
of  ulna,  577 
costal  cartilages,  558 
at  elbow-joint,  572,  576 

compound  and  comminuted,  575 
of  facial  bone3,  551,  552 
femur,  588 

in  attempts  to  reduce  old  disloca- 
tions, 685 

complicating  dislocated  hip,  685 
gun-shot,  344,  553 
lower  end  of,  606 
neck  of,  compound,  599 
extracapsular,  593 
treatment  of,  596 
impacted  extracapsular,  594 
intracapsular,  593 
intracapsular,  58S 
cause  of,  5S8 
signs  of,  5S9 
union  of,  591 
unimpacted,  594 
diagnosis  between  intra-  and 
extra-capsular  fracture,  598 
shaft  of,  599 

compound  and  comminuted, 
605 

treatment  of,  600 
through  trochanter,  599 
fibula,  lower  end,  620,  691 
shaft,  615 
fingers,  584 
foot,  623 
forearm,  576,  577 
compound,  5 7S 
humerus,  567 

in  attempt  to  reduce  old  dis- 
location, 656 
condyles  of,  572 
head  of,  compound,  571 
lower  end  of,  572 
neck  of,  compound,  570,  571 
extracapsular,  56S 
impacted  extracapsular, 

569 

intracapsular,  567 
nerves  injured  in,  573 
shaft  of,  571 
tubercle  of,  570 
upper  end  of,  567 
hyoid  bone,  556 
jaw,  lower,  553,  556 
upper,  552 
into  knee-joint,  607 
of  lachrymal  bone,  552 
larynx,  S09 
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Fractures,  special — continued. 
of  leg,  615 

htemorrhage  in,  617  ( see  533) 
complications  of,  617 
treatment,  525  et  scq. 
malar  bone,  552 
malleoli,  621 
metacarpus,  584 
metatarsus,  625 
nasal  bones,  55 1 
septum,  552 
olecranon,  576,  577 
os  calcis,  623 
patella,  607 

necrosis  of,  614 
treatment  of,  609 
union  in,  608 
pelvis,  584 
Pott’s,  618 

of  radius,  578.  See  Fractures,  Colies’ 
ribs,  556 — 8 

in  attempts  to  reduce  old  dislo- 
cation, 657 
sacrum,  587 
scaphoid  bone,  624 
scapula,  565 
neck  of,  567 
processes,  566 
near  shoulder-joint,  565 
of  skull,  717,  718.  Sea  Skull 
spine,  790 
sternum,  559 
tarsal  bones,  623 
thigh-bone,  5 88.  Sea  Fracture  of 
femur 

tibia,  lower  end,  615,  618 
shaft,  615 
compound,  617 
trochanter  major,  599 
ulna,  processes  of,  577 
shaft,  577 

upper  extremity,  559 
at  wrist,  5 78 
of  zygoma,  552 
Freezing  mixture,  35 
Fricke,  torsion  of  arteries,  406 
Friction  in  chronic  inflammation,  215 
Frost-bite,  383 

gangrene  from,  384 
treatment  of,  385 

Function  modified  by  inflammation,  178 
Fungating  sores,  1069 
Fungus  [LcU.  a mushroom),  cerebri,  751 
prognosis,  752 

luematodes  (af/ra,  blood),  1026 


Gait  affected  by  spinal  concussion,  773 
Galvanic  cautery  in  sinus  or  fistula,  253 
Gamgee  on  rupture  of  heart,  846 
Gangrene  (yayypcuva,  from  y pdu,  I corrode), 
159,  873 
acute,  873 

amputation  in,  321,  385,  444,  463,  540, 
887 

arrest  of,  882 

from  arrest  of  arterial  supply,  442,  874, 
875 


Gangrene — continued. 

a cause  of  death  after  operation,  16 
causes  of,  S74 
chronic,  873 
constitutional,  873,  875 
contagious,  S97 
diagnosis  of,  883 
dry  or  mummified,  873 
from  diabetes,  878 
from  embolism,  878,  888 
in  fractures,  523 
from  frost-bite,  3S4 
from  ergot-poisoning,  875 
hospital,  897,  901.  See  Pliagediena 
incisions  in,  885 
from  inflammation,  1 59,  880 
after  ligature,  442,  876 
causes  of,  442 
character  of,  443,  876 
treatment  of,  443 
line  of  demarcation,  882 
of  separation,  882 
local,  S73,  S75 
local  signs  of,  873 
moist,  873 

mummification  in,  S77 

from  obstructed  circulation,  S74 

prognosis  of,  883 

pulpy,  901 

senile,  876 

amputation  in,  888 
treatment  of,  886 
separation  of  sloughs  in,  882 
spontaneous,  873,  879,  888 
senile,  876,  882 
stimulants  in,  884 
from  strangulation,  S80 
symptoms  of,  874 
from  thrombosis,  878 
from  tight  bandaging,  513,  523 
traumatic,  318,  319,  87  5 
spreading,  318,  322,  906 
causes  of,  906 
symptoms  of,  906 
treatment  of,  907 
treatment  of,  S83 

constitutional,  SS3 
local,  S85 

varieties  of,  873,  874 
from  venous  obstruction,  880 
Gangrenous  inflammation,  173 
phagedaana,  1070,  1088 
stomatitis,  S94 

Gases,  noxious,  asphyxia  from,  825 
Gastrostomy,  82S 
Gelatinous  cancer,  1027 
Genital  organs, 

scrofulous  affection  of,  1055 
syphilis  of,  1087 
wounds  of,  866 

Gcnito-urinary  organs,  affected  in  spinal 
concussion,  775,  786 

Geographical  distribution  of  cancer,  1014, 
1020 

Gerdy,  treatment  of  air  in  veins,  469 
Germ-theory,  167,  226,  368,  910 
facts  for  and  against,  89S 
Giant-celled  sarcoma,  1001 
Gibson,  axillary  aneurism,  456 
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Giraud-Teulon,  measurement  in  injuries  of 
hip,  597 

G milestone,  kangaroo-tendon  ligatures,  424 
Glands,  fibromata  of,  983 

lymphatic.  See  Lymphatic  Glands 
scrofulous  disease  of,  1056 
Glanders,  365 

in  the  horse,  365 
in  man,  366 

diagnosis,  366 
duration,  367 
pathology,  366 
prognosis,  367 
treatment,  367 
Glandular  cancer,  1028 
tumours,  994 

Glazing  of  wounds,  79,  270 
Glioma  (yAia,  glue),  998 
Glossitis,  chronic  superficial,  mi 
Glottis,  loss  of  sensibility  of,  81 1 
scalds  of,  820 

Gluteal  artery.  See  Artery,  Gluteal 
Glycerine  as  an  antiseptic,  196 
Godlee,  melanotic  sarcoma,  1004 
Gordon,  splint,  584 

on  Colies’s  fracture,  578 
trephining  the  spine,  795 
Gowers,  syphilitic  epilepsy,  1121 

syphilis  a cause  of  locomotor  ataxy, 
1122 

Gouty  inflammation,  173 
Granulation-sarcoma,  997 
-tissue,  273 

Granulations,  259,  277 
union  by,  233 

Granuloma,  syphilitic,  1093 
Grape-shot,  injuries  from,  328,  330 
Greene,  statistics  of  entrance  of  air  into 
veins,  466 

Greenish  hereditary  tendency  to  fracture, 
49S 

Gross,  statistics  of  foreign  bodies  in  air- 
passages,  816,  817 
Growths.  Sec  Tumours 
vascular.  Sea  Nievus 
Gueretin,  ununited  fracture,  545 
Guerin,  avulsion  of  arm,  635,  65S 
cotton-wool  dressing,  307 
Gullet.  See  CEsophagus  and  Pharynx 
Gummata,  in  inherited  syphilis,  1125 
Gunpowder,  injuries  from,  327 
Gurlt,  statistics  of  cancer,  1012 
excision  of  the  shoulder,  347 
excision  of  the  wrist,  348 
statistics  of  fractures,  497  el  seq. 
Gun-shot  wounds,  326 
amputation  in,  341 
period  of,  348 
apertures  of,  329 
characters  of,  326 
direction  of,  328 
excisions  in,  347 
hajmorrhage  from,  332,  333 
arrest  of,  335 
inflammation  in,  332 
ligature  in,  339 
treatment  of,  338 
of  joints,  344 
pain  in,  331 


Gun-sitot  wounds — continued. 
removal  of  foreign  bodies,  226 
shock  in,  331 
symptoms  of,  331 
treatment  of,  334,  338 
of  ankle-joint,  346 
bladder,  864,  865 
chest,  558,  838 
face,  553 
femur,  345 
foot,  329,  344 
hand,  344 
heart,  844 
hip-joint,  344 
intestine,  853 
joints,  344 
knee,  345 
leg,  343 
lower  jaw,  556 
lungs,  830 
mouth,  808 
shoulder-joint,  346 
skull,  717 
urethra,  866 
wrist,  348 

Guthrie,  atrophy  of  muscular  wall  of  ab- 
domen from  blows,  484 
ball  lodged  in  brain,  747 
gun-shot  wounds,  330,  331,  346,  746, 
840 

hernia  cerebri,  752 

treatment  of  arterial  haemorrhage,  431, 
433,  453 

varicose  aneurism  of  thigh,  346 


Hjemauthrosis,  486 
Haematoma  (alga,  blood),  295,  972,  1005 
of  ear,  972 

Haemoptysis  in  injuries  of  lung,  839 
Htemophthalmia  alga,  blood ; 6< pdaAjao's, 

an  eye),  804 

ILdmoiuih  age  (al/xa,  blood ; fiiiyvvfii,  I 
break  forth),  396 
into  abscesses,  251 

in  amputation,  how  prevented,  53,  66 
arrest  of,  394,  399 

in  incised  wounds,  301 
in  gun-shot  wounds,  335 
arterial,  386,  400,  905 
constitutional  effects  of,  3S9 
in  fracture  of  base  of  skull.  723 
in  fracture  of  leg,  617  (sec  533) 
in  gangrene,  885 
from  gun-shot  wounds,  332,  333 
in  hospital  gangrene,  902 
from  incised  wounds,  301 
local  signs  of,  388 
meningeal,  trephining  for,  75S 
after  operations,  16 
permanent  arrest  of,  natural,  397 
by  operation,  400 
secondary,  in  gun-shot,  333 

after  occlusion  of  arteries,  435 
causes  of,  435 

periods  of  occurrence  of,  43S 
phenomena  of,  437 
treatment  of,  438 
from  stumps,  439 
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Hemorrhage — continued. 

temporary  arrest  of,  natural,  394 
surgical,  400 

tourniquet  used  in,  401  (see  40) 
transfusion  in,  390 
treatment  of,  390 

by  acupressure,  425 
cauterization,  402 
cold,  401 
flexion,  404 
liot  water,  401 
ligature,  408.  See  Ligature 
pressure,  403 
styptics,  402 
torsion,  405 
venous,  388 

in  wounds  of  lung,  831,  836 

of  tliroat,  809,  810,  812 
Hsemorrhagic  fever,  389 
infarct,  937 
ulcer,  267 

Haunotliorax  ( aT/j-a  blood  ; 8cl>pa f,  the  chest), 

831 

treatment  of,  838 
Hair,  syphilitic  affections  of,  1108 
in  infants,  1126 
-tumours,  975 

Halford,  treatment  of  snalce-bite  353 
Hall,  Marshall,  treatment  of  asphyxia  from 
drowning,  822 

Hamilton,  amputation  in  gunshot  injuries, 
343 

double  thigh  splint,  604 
fracture  of  coronoid  process  of  ulna, 
577 

statistics  of  dislocation  of  hip,  626 
Hand,  amputations  of,  88 

aneurism  of,  traumatic,  462 
arteries  of,  wounded,  460,  461 
dislocations  of,  663 
fractures  of,  584 
gun-shot  wounds  of,  344 
Hanging,  mode  of  death  from,  826 
Harley,  classification  of  causes  of  asphyxia, 
820 

Haviland,  geographical  distribution  of  can- 
cer, 1015 

Head,  effect  of  spinal  concussion  on,  772 
erysipelas  of,  926 
injuries  of,  697 

movements  of,  affected  by  spinal  con- 
cussion, 773 

Head-symptoms  produced  by  chloroform,  26 
Healing  process,  273 

circumstances  affecting,  282 
Health,  state  of,  influence  on  production  of 
erysipelas,  909 

ou  repair  of  injuries,  269,  284 
on  result  of  amputation,  73 

of  operations,  5.  Sec  also  the 
various  Operations 
on  traumatic  gangrene,  421 
Healthy  inflammation,  171 
pus,  227 
ulcer,  259 

Hearing,  affected  in  spinal  concussion,  772 
Heart,  action  of,  dimishei  by  haemorrhage, 
395 

effect  of  spinal  concussion  on,  775 


Heart — continued. 

examination  of,  before  operation,  6 
rupture  of,  846 
state  of,  in  pyaemia,  950 
syphilitic  disease  of,  1119 
wounds  of,  843,  S44 
symptoms  of,  845 
Heat,  effects  of,  372.  See  Burns 

gangrene  from  abstraction  of,  443 
from  incautious  use  of,  443 
increase  of,  in  inflammation,  178 
use  of,  in  inflammation,  204 
Heath,  C.,  dissection- wounds,  370 
recurrent  alveolar  tumours,  1003 
Heath,  G.  Y.,  forcible  flexion  in  hemor- 
rhage, 405 

Heckster,  foreigu  body  111  windpipe,  817 
Hectic,  230  (see  S97) 
treatment  of,  251 
Heister,  trephining  the  spine,  795 
Hennen,  bullets  lodged  in  skull,  747 
gun-sliot  wounds,  331 
Hereditary  origin  of  cancer,  1012,  101S 
of  scrofula  and  tubercle,  1060 
tendency  to  fracture,  49S 
Hernia  cerebri,  751 
of  lung,  842 

Herpes  of  penis,  diagnosis  from  chancre, 
1071 

Hewett,  fracture  of  base  of  skull,  725,  726 
Hewson,  mortality  from  shock,  77 
Key’s  amputation  of  the  foot,  1 10 
by  triple  incision,  54 
saw,  733,  734 

Hill,  Berkeley,  alveolar  sarcomata,  1003 
syphilitic  alopecia,  1 109 
indolent  bubo,  1078 
simple  chancres,  1068 
treatment  of,  1072 

glandular  enlargement  in  syphilis,  1096 
incubation  of  syphilis,  1080,  10S5 
inherited  syphilis,  1124 
fractured  spine,  793 
subcutaneous  injection  of  mercury  in 
syphilis,  1 104 

Hilton,  method  of  opening  abscesses, 
241 

traumatic  emphysema,  832 
Hip,  amputation  at  134 
results  of,  140 
dislocations  of,  669,  685 
fractures  near.  See  Fracture  of  femur 
gun-shot  wound  of,  344 
wound  of,  493 
His,  adenoid  tissue  of,  990 
Hitzig,  localization  of  cerebral  functions, 
742 

Hodgkin,  remote  effects  of  injury,  1S4 
Hodgkin’s  disease,  991 
Hoffmann,  wounds  of  thoracic  duct,  846 
Holberton,  concussion  of  the  brain,  699 
H olden,  division  of  arteries  in  amputations, 
121 

Holmes,  wound  of  theca  vertebralis,  799 
Holt,  congenital  dislocation  of  patella,  687 
Holthouse,  congenital  dislocation  of  patella, 
687 

Home,  Sir  E.,  fatal  rattlesnake  bite,  in 
I England,  351 
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Horns,  969 

Hospital  gangrene,  S97,  901.  See  Phage- 
daana 

outbreak  of,  903 
Hospitalism,  85 

Hospitals,  hygiene  of,  13,  901,  913 
impurities  in,  170 

Howard,  treatment  of  comminuted  gun-shot 
fracture,  338 

Hulke,  cerebral  abscess,  711 
Humerus,  dislocations  of  646.  See  Dislo- 
cations 

excision  of,  for  gun-shot  injury,  347 
fractures  of,  567.  Sec  Fractures 
Hunter,  John,  definition  of  a tumour,  959 
gun-shot  wounds,  340 
ligature  of  arteries,  409 
infection  of  nurse  by  child,  1083 
temperature  in  inflammation,  178 
union  of  wounds,  268 
unity  of  venereal  diseases,  1066 
varieties  of  inflammation,  1 7 1 
Hunter,  W. , arterio-venous  wounds,  449 
Hunterian  chancre,  1086.  See  Chancre 
Hutchinson,  C.,  incisions  in  erysipelas,  922 
Hutchinson,  J.,  infantile  syphilis,  1124 
infection  of  mother  by  syphilitic  foetus, 
1084 

interstitial  keratitis,  1128 
syphilis  regarded  as  a specific  fever, 
1080 

syphilitic  teeth,  1126 
Hydrocephalic  skull,  fracture  of,  720 
Hydrophobia  (vtiwp,  water ; <p6fios,  fear), 
353 

absence  of,  in  Africa,  354 
curare  in,  360 
excision  of  bite  in,  360 
pathology  of,  358 
prognosis  of,  358 
symptoms  of,  355 
treatment  of,  359 
Hygiene  of  hospitals,  13,  901,  913 
Hygienic  conditions,  influence  on  result  of 
operations,  7 — 15 

on  production  of  erysipelas,  909,  913 
of  pyaemia,  898 
of  septic  diseases,  896 
Hyoid  bone,  fracture  of,  556 
Hypercemia  (inep,  over;  alga,  blood) 
active  local,  143,  149 
causes  of,  143 
effects  of,  144 
symptoms  of,  144 
passive,  144 

causes  of,  145 
effects  of,  145 
symptoms  of,  146 
treatment  of,  146 

See  Congestion,  Determination,  and 
Inflammation 
Hyperpyrexia,  182 

Hysteria,  diagnosis  of  spinal  concussion 
from,  781 


Ice,  application  of,  in  cancer,  1036 
in  inflammation,  196,  204 
as  an  ansesthotic,  35 


Ichorous  pus,  224 
Icthyosis  linguse,  1 1 1 1 
Idiopathic  gangrene,  873 
inflammation,  173 
Ilio-femoral  ligament,  670 
triangle,  597 

Ilio-seiatie  dislocation,  672 
l Impacted  fracture,  498 
j diagnosis  of,  503 
Incised  wounds,  299 

antiseptic  dressing  of,  300 
coaptation  of  opposed  surfaces  of,  302 
decomposition  prevented  in,  163,  191 
306 

hiemorrhage  in,  301 
inflammation  of,  314 
pain  in,  298 
plasters  in,  304 
removal  of  foreign  bodies,  301 
separation  in,  299 
sutures  in,  302 
symptoms  of,  29S 
treatment  of,  299 
See  also  Wounds 
Incision  of  abscesses,  240 
Incisions  in  inflammation,  202 
in  operations,  37 
Incomplete  dislocation,  626 
fracture,  499 

Incrustation,  healing  by,  265 
Incubation  of  syphilis,  10S4 
Indolent  enlargement  of  lymphatic  glands, 
1089 

ulcer,  263 

Indurated  chancre,  10S6 
Induration  of  chancre,  10S6 
Infantile  syphilis,  1123 
Infants,  erysipelas  of,  925 
overlaying  of,  825 
syphilis  in,  1123 
Infection  of  wounds,  169,  S96 
Infective  fluids,  bacteria  in,  164,  166.  907, 
935 

inflammation,  174 
Inflamed  ulcer,  267 
Inflammation,  acute,  147,  175 
blood,  changed  in,  176,  1S0 
blood-vessels  in,  176 
a cause  of  gangrene,  159,  8S0 
catarrhal,  219 
causes  of,  159 

predisposing,  1 eg 
exciting,  16 1 
cold  in  treatment  of,  204 
constitutional  symptoms  of,  17S 
croupous,  175 
curative  treatment  of,  197 
diuretics  in,  200 

fever  in,  179.  See  Inflammatory  Fever 
function  disturbed  by,  17S 
gangrenous,  173 
gouty,  173 
health}',  171 

heat  in  treatment  of,  204 
idiopathic,  173 
infective,  174 
interstitial,  175 
irritants,  162 
local  signs  of,  175 
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Inflammation',  auutr — continued. 
microscopic  changes  in,  14S — 157 
pain  in,  177,  1S9 
parenchymatous,  175 
phenomena  of,  14S,  1S9 
phlegmonous,  157 
redness  in,  176 
resolution  of,  157 
rheumatic,  173 
simple  localized,  173 
spreading,  173 
strumous,  173,  1054 
suppurative,  15S,  172 
swelling  in,  176 
symptoms  of,  175 
syphilitic,  173 
temperature  in,  178 
terminations  of,  157 
theory  of,  147 
tissue-changes  in,  155 
treatment  of,  187 

constitutional,  19S.  See  Inflam- 
matory Fever 
local,  201 
preventive,  190 
ulcerative,  158,  172 

■ unhealthy,  17 1 

varieties  of,  1 7 1 

Inflammation,  chronic,  175,  208 

I causes  of,  21 1 

a cause  of  ulceration,  15S,  172 
diet  in,  213 
pain  in,  212 
pathology  of,  20S 

I phenomena  of,  212 

rest  in,  205 
swelling  in,  212 

symptoms  of,  constitutional,  212 
temperature  in,  212 

(treatment  of,  constitutional,  213 
local,  215 

Inflammation,  subacute,  21  i 
Inflammation,  adhesive,  union  by, 
269 

I of  areolar  tissue,  diffuse,  17,  924 

of  brain,  traumatic,  702 
in  bums,  374 

diphtheritic,  after  operation,  1 7 
erysipelatous,  909 

Iin  gun-shot  wounds,  332 
of  incised  wounds,  314 
internal  organs,  after  operation,  17 
joints,  traumatic,  488 
lungs  and  bronchi,  from  foreign 
bodies,  814 

strumous,  173.  Sec  Scrofula 
syphilitic.  See  Syphilis 
of  veins,  386 

Inflammation,  catarrhal,  219 
symptoms  of,  220 
treatment  of,  221 
varieties  of,  220 

Inflammatory  effusions  within  tho  skull, 
756 

Inflammatory  fever,  179,  289 
asthenic,  186 

treatment  of,  205 
irritative,  187 

treatment  of,  205 


Inflammatory  fever — continued. 
sthenic,  1S5 

treatment  of,  198 
traumatic  delirium,  291 
treatment  of,  291 
Inflammatory  lymph,  154 
Inhalers,  chloroform,  22 
Injection  of  abscesses,  243 
of  sinuses,  253 
Injury,  amputation  for,  82 

effects  of,  constitutional,  284 

remote  constitutional,  292 
remote  local,  293 
Innocent  tumours,  960 
Inoculability  of  chancre,  1071,  1076 
of  tubercle,  1061 
Insects,  stings  of,  330 
Instruments,  amputating,  69 
for  removing  bullets,  337 
Intercostal  artery,  wounds  of,  455 
Intermediate  secondary  haemorrhage,  438 
Internal  organs,  inflammation  of  after  opera- 
tion, 17 

states  of  contra-indicating  operation,  6 
Interrupted  suture,  303 
Interstitial  keratitis,  1128 
Intestine,  rupture  of,  850 
state  of,  in  pyaemia,  952 
wounds  of,  853 

treatment  of,  858 

Intracranial  intra , within  ; upavlov,  the 
skull)  extravasation  of  blood,  753 
suppuration,  704 

treatment  of,  71 1 
Intracystic  growths,  973 
Intram eningeal  {intra,  within ; periviy a 
membrane),  suppuration,  705 
Inunction,  mercurial,  1103 
Iodide  of  potassium  in  chronic  inflammation, 
214 

in  syphilis,  1105 

Iodide  of  ammonium  and  sodium  in  syphilis, 
1105 

Iodo-carbon  paste  in  chancrous  sores,  1072 
Iodine  in  chronic  inflammation,  218 
in  scrofula,  1063 
as  an  antiseptic,  194 
Iodoform  in  chancre,  1072 

as  an  antiseptic,  195,  249,  312,  313 
Iritis  (fjp<y,  the  iris  ; it i.s,  denoting  inflam- 
mation), syphilitic,  1114 
Iron,  perchloride  of.  See  Perchloride 
in  scrofula,  1063 
in  syphilis,  1106 

Irrigation,  mode  of  applying,  197 
Irritable  ulcer,  265 
Irritants,  causing  inflammation.  161 
chemical,  163 
functional,  170 
mechanical,  162 
nervous,  1 7 1 
organized,  166 
physical,  163 
Irritation,  cerebral,  701 

treatment  of,  70S 
Irritative  fever,  187 

treatment  of,  205 
traumatic  delirium,  290 
Issues,  217 
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Ivory  exostosis,  986 

pegs  for  false  joint,  548 


J AMAIN  on  wounds  of  the  heart,  844 
James,  extension  by  weights,  603 
screw-collar,  383 

Jameson,  deer-skin  ligatures  used  by,  420 
Jaw,  lower,  dislocations  of,  640 
fractures  of,  553 

treatment  of,  554,  555 
gun-shot  wounds  of,  556 
subluxation  of,  641 
upper,  fracture  of,  552 
Jessop,  wound  of  ulnar  nerve,  476 
Jobert’s  suture,  861,  862 
Johnson,  pain  in  incised  wounds,  298 
Joints,  amputation  at.  Sea  Amputation 
and  the  various  j oiuts 
contusion  of,  486 
dislocation  of.  Sec  Dislocation 
excised,  fracture  into  site  of,  529 
false,  3S3,  544 

treatment  of,  548 
fractures  extending  into,  528 
gun-shot  wounds  of,  344 
injuries  of,  486 

persistent  pain  or  weakness  in,  487 
scrofulous  disease  of,  1053 
sprains  of,  486 
state  of,  in  pycemia,  952 
suppuration  in,  493 
traumatic  inflammation  of,  488 
wounds  of,  488 

complicating  compound  fracture, 
532 

simple  fracture,  528 
treatment  of,  491,  492 
Jones'on  arrest  of  htemorrhage,  394,  395,  425 
collateral  circulation,  430 
Jones,  Wharton,  the  eye  in  spinal  injury,  777 
red  corpuscles  in  infective  inflammation. 
185 

Jordan,  F.,  on  shock,  286,  287 
Jugular  vein,  wounds  of,  454,  810 

Kangahoo-tendon  ligatures,  424 
Keratitis  (ire  pas,  bom  : the  cornea  ; it  is,  de- 
noting inflammation),  chronic  inter- 
stitial, 1128 

Kerr,  amputation  at  liip-joint,  134 
Kidneys,  disease  of,  influence  in  erysipelas, 
922 

on  operations,  7 
rupture  of,  849,  850 
of  pelvis  of,  866 
state  of,  in  pycemia,  952 
Kirkland,  arrest  of  hremorrhage,  394 
Kleiis,  microscopic  organisms  in  syphilis, 
1079 

Knee-joint,  amputation  at,  126 
results  of,  130 
dislocations  of,  688 
extraction  of  needles  from,  324 
fractures  near,  607 
gun-shot  wounds  of,  345 
subluxation  of,  6S9 
wounds  of,  493 


Knives,  amputating,  69 
Knot,  clove-hitcli,  631 
ligature,  410 

Koch,  inoculation  of  infective  fluids,  903, 

microscopic  organisms  in  unhealthy 
inflammation,  9,  11,  226,  916,  936 
1051,  1053 

Kocher,  reduction  of  subcoracoid  disloca- 
tions, 654 

Kcinig,  compound  fracture  of  olecranon,  57- 
treatment  of  fractured  spine,  793 
Kramer,  antiseptic  treatment  of  fracture* 
skull  with  wound  of  brain,  734,  763 
Kraske,  antiseptic  treatment  of  gun-shot 
wounds,  339 

Kronlein,  predisposing  causes  of  dislocation, 
626,  658 

Kiister,  cancer  of  the  breast,  1041 

Labial  chancres,  1087 
Lacerated  wounds,  315 
Laceration  of  abdominal  viscera,  847 
of  arteries,  387 
brain,  701,  738 

diagnosis  of,  747 
prognosis  of,  748 
treatment  of,  748 
of  perinaeum,  869 

soft  parts  complicating  fracture,  379 
urethra,  867 
veins  386 

Lachrymal  bone,  fracture  of,  552 
Landolfi,  treatment  of  cancer,  1039 
Larrey’s  amputation  at  slioulder-joint,  103 
at  hip-joint,  134 

Laryngitis  (Aapi/y|,  the  larynx ; ills,  de- 
noting inflammation),  erysipelatous, 
931 

Laryngotomy  (\apuy£,  the  larynx  ; t ifivu,  I 
cut),  for  removal  of  foreign  bodies,  817 
Laryngo-tracheotomy,  818 
Laiiynx,  foreign  body  in,  S15,  S18 
fracture  of  cartilages  of,  S09 
syphilitic  disease  of,  1113 
wounds  of,  81 1 

Lassus,  dislocation  of  occipital  bone  from 
atlas,  797 
Laudable  pus,  224 

Laugier,  watery  discharge  from  base  of 
skull,  725 

Lawrence,  classification  of  erysipelas,  914 
infection  of  nurse  by  syphilitic  child, 
1082 

Lawson,  cancer  of  scrotum  in  chimney- 
sweeps, 1013 

Lead-lotion  in  local  inflammation,  197,  3iJ> 

3*5 

Lee,  mercurial  fumigation  in  syphilis, 
1 104 

Leeches  in  inflammation,  202 

lmjmorrhnge  from  bites  of,  203 
Lees,  craniotabes  in  syphilitic  infants, 
1128 

Leg,  amputation  of,  121 
results  of,  125 

blood-vessels  of,  wounded,  463 
chancres  on,  1071 
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Leg — continued. 
fractures  of,  615 

complications  of,  617 

treatment  of,  525  cl  scq. 
gun-shot  wounds  of,  343 
scrofulous  ulcer  of,  1055 
Legouest,  results  of  hip-joint  amputations, 
140 

Leiter’s  tubes,  197 
Lembert’s  suture,  86 1,  862 
Lente,  cases  of  trephining,  762 
Ligamentum  patellae,  rupture  of,  483 
Ligature  ( ligo , I bind),  of  arteries, 
40S 

accidents  after,  434 

in  amputations,  66 
application  of,  409 
for  aneurismal  varix,  450 
of  catgut,  420 

carbolized  silk,  423 
deer -skin,  420 
ox-aorta,  '■424 
tendon,  424 
wire,  419 

compared  with  acupressure,  427 
with  torsion,  407 
in  cancer,  1049 

complicated  fracture,  526 
compound  fracture,  533 
cutting  off  ends  of,  419 
effects  of,  415 
elastic,  253,  1049 
gangrene  after,  442,  876 
history  of,  40S 
in  gunshot  wounds,  339 
materials  for,  418,  420 
modifications  of,  420 
principles  of  application  of,  409 
re-establishment  of  circulation  after,  433 
secondary  haemorrhage  after,  422 
temporary,  424 

for  traumatic  aneurism,  446,  447 
for  varicose  aneurism,  450 
Ligature  of  axillary  artery  for  traumatic 
aneurism,  456,  458 
for  wound,  455 

of  brachial  artery  for  traumatic  aneurism, 
459  . 

for  varicose  aneurism,  460 
for  wound  of  palmar  arches,  461 
of  carotid  artery  for  wounds,  453 
for  gun-shot  wound,  553 
secondary  hajmorrhage  after,  463 
for  traumatic  aneurism,  462 
for  varicose  aneurism,  463 
of  gluteal  artery,  462 
of  external  iliac  for  traumatic  aneurism, 

463 

gangrene  after,  463 
of  internal  jugular,  386 
peroneal  arteries,  464 
popliteal  artery,  464 
radial  ai*tery,  460 
temporal  artery,  454 
tibial  arteries,  463,  464 
ulnar  artery,  460 

Ligature,  elastic,  strangulation  of  tumours 
by,  1049 

in  epithelioma,  1049 
von.  1. 


[ Limbs,  how  affected  in  spinal  concussion, 
774 

artificial,  7° 

Linseed-meal  poultices,  204,  216 
Lit,  chancres  on,  1087 

epithelioma  of  lower,  1030 
syphilitic  disease  of,  mi 
wounds  of,  800 
Lipoma  ( \iiros , fat),  97S 
Lipo-sareoma,  1006 
Liquor  pur  is,  225 

sanguinis,  effusion  of,  154 
Lisfranc’s  operation,  102,  1 10 
Lister,  action  of  air  in  decomposition,  9 
administration  of  chloroform,  22 
amputation  through  condyles,  129 
antiseptic  treatment,  3,  247,  308,  3 1 1 
aorta-compressor,  48 
asphyxia  from  chloroform,  23 
bloodless  method,  44 
carbolized  catgut  ligature,  421 
silk  ligature,  423 
inflammation  in  tissues,  155 
modification  of  Teale’s  amputation,  65 
treatment  of  abscesses,  246,  247 
wiring  fractured  patella,  613 
Liston,  amputation  by  the  flap-method,  57 
anaesthetics  first  used  in  England  by, 
20 

bull-dog  forceps,  410 
dressing  of  amputation-wounds,  45 
long  splint,  601 
method  of  amputating,  62,  125 
reduction  of  dislocated  hip,  629 
removal  of  tumours,  981 
spring-backed  bistoury,  38 
treatment  of  injuries  of  throat,  812 
ununited  fracture,  547,  548 
water-dressing  for  wounds,  307 
Lithotomy,  remote  effects  of  operation,  51 
statistics  of,  during  American  War, 
865 

Litten  and  Leube,  retinal  haemorrhage, 
948 

Little,  removal  of  foreign  bodies  from 
stomach,  828 

Liver,  disease  of,  influence  on  result  of 
operation,  7 
rupture  of,  S48 
state  of,  in  pyaemia,  951 
syphilitic  disease  of,  1119 
Localized  peritonitis,  854 
Locomotor  ataxy,  spontaneous  fracture  in, 
_ . 497 

Longitudinal  fracture,  500 
Longmore,  mortality  in  the  Crimea  from 
wounds  of  the  chest,  837 
Lonsdale,  apparatus  for  fractured  jaw,  555 
Louis  and  Cline,  trephining  the  spine, 
795 

Lowndham,  amputation  by  the  flap-method, 

, 55 

Lucke,  atheromatous  cysts,  969 
definition  of  a tumour,  959 
Luke,  amputation  of  thigh,  132 
Lumbar  region  of  spinal  cord,  effect  of  blows 
on,  767 

wounds  of,  786 
vertebrae,  strains  of,  789 
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Lung,  collapse  of,  in  chest-wounds,  835 
congestion  of,  from  chloroform,  26 
in  fractures  of  lower  limb,  522 
contusion  of,  S29 

disease  of,  influence  on  result  of  opera- 
tion, 7 

foreign  bodies  in,  834 
hernia  of,  842 

inflammation  of.  Sec  Pneumonia 
inflation  of,  with  oxygen  gas  in  asphyxia, 
824 

rupture  of,  S30 
state  of,  in  pyaemia,  951 
syphilitic  disease  of,  1119 
wounds  of,  830 

from  bullets,  838 
complications  of,  831 
emphysema  from,  832 
treatment  of,  841 
from  fractured  ribs,  557,  835 
haemorrhage  from,  831,  837 
treatment  of,  839,  840 
mortality  from,  837 
pleurisy  and  empyema  from,  834,840 
treatment  of,  841 
pneumonia  from,  833 
treatment  of,  840 
pneumothorax  from,  832 
treatment  of,  841 
prognosis  of,  836 
subcutaneous,  835 
symptoms  of,  831 
treatment  of,  839 
Lupus,  syphilitic,  1108 
Lymph,  271 

coaguiable,  271 
forms  of,  271 
inflammatory,  154,  172 
vascularization  of,  273 
plastic,  180 

Lymphadenoma  (lyirvpha,  lymph ; &5t]v,  a 
gland),  990 
Lymphadenosis,  991 

Lymphangioma  (lympha,  lymph  ; ayyuov,  a 
vessel),  991 

Lymphatic  abscess,  235 
Lymphatic  glands,  indolent  enlargement 
of,  1089 

strumous  disease  of,  999 
Lymphatic  vessels,  diagnosis  of,  999 
Lymphoid  or  lymphatic  tissue,  tumours 
composed  of,  990 
Lymphoma,  990 


MacCartliy,  dislocation  of  femur  on  to 
dorsum  ilii,  673,  674 

Macartney,  process  of  union  of  wounds,  268 
McIntyre’s  splint,  616 
Maclagan,  recurrent  tumours,  999 
Macleod,  gunshot-wounds,  342,  343 
Macroglossia  (juatf/xL,  long;  yKSxraa,  tongue), 
990 

Magendie,  treatment  of  air  in  veins,  469 
Magnet,  use  of,  in  needle-wounds,  324 
in  wounds  of  the  eyeball,  804 
Maisonneuve,  application  of  caustics,  1039 
dislocation  of  lower  jaw,  640 
punctured  wounds  of  artery,  388 


Malar  bone,  fractures  of,  552 
Malgaigne,  treatment  of  air  in  veins,  468 
dislocations  of  patella,  687 
ligature  of  arteries,  412 
statistics  of  amputation,  82,  84 
Malherbe,  ossification  of  cyst-wall  of  seba- 
ceous tumours,  968 
Malignant  degeneration  in  stumps,  73 
disease,  influence  in  operations,  7 
pustule,  391 

diagnosis,  362 
pathology,  362 
symptoms,  361 
treatment,  364 

tumours,  959,  962.  See  Cancer,  En- 
cephaloid,  Epithelioma,  Scirrhus, 
Sarcoma,  and  Tumours 
Malleoli,  fractures  of,  621 
Malnutrition  a cause  of  scrofula,  1060 
Mamma,  syphilitic  disease  of,  1119 
Manec,  ligature  of  arteries,  407 
caustic  paste,  1039 
Manipulation  in  dislocations,  632 
of  femur,  671,  676 

Manning,  treatment  of  fractured  patella,  61 1 
Manual  dexterity  in  operation,  4 
Marriage,  question  of,  in  syphilis,  1084 
Marshall,  amputation  at  hip-joint,  233 
magnetizing  impacted  needle,  324 
Martin,  treatment  of  ulcers,  264 
Maxilla.  See  Jaw 

Meade,  incubation  of  hydrophobia,  355 
Melanosis  {ixiXas,  black),  10x34 
Melanotic  sarcoma,  10x34 
Meldon,  venous  injection,  392 
Meningeal  extravasation,  754 
mechanism  of,  755 

Meningitis  (gtjn- y|,  a membrane  ; it  is,  de- 
noting inflammation),  spinal,  779 
Mental  causes  of  shock,  285 

disturbance  in  cerebral  injury,  701 
in  hydrophobia,  35S 
emotion  as  a predisposing  cause  of 
cancer,  1013 

power  affected  by  cerebral  injury,  702 
by  spinal  concussion,  771 
Mercier,  treatment  of  air  in  veins,  470 
Mercurial  salivation,  1101 
Mercury  in  acute  inflammation,  201 
in  chronic  inflammation,  214,  21S 
in  syphilis,  1 100 

modes  of  administering,  1 103 
fumigation,  1104 
inunction,  1103 
by  the  mouth,  1102 
subcutaneous  injection,  1 103 
Metacarpal  bones,  amputation  of,  95 
dislocation  of,  665 
fractures  of,  584 

Metacarpo-phalangeal  joints,  amputation  at, 
91 

dislocation  of,  666 
Metastatic  abscesses,  233,  947 
panophthalmitis,  94S 

Metatarsal  bones,  amputation  of  great  toe, 
10S 

amputation  of  little  toe,  109 
dislocation  of,  696 
fracture  of,  625 
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Metatarso-plialangeal  joints,  amputation  at, 

106 

: Metatarsus,  amputation  of,  no 
9 Methylene,  bichloride  of,  as  an  anesthetic, 

34 

Mewis,  syphilitic  foetuses,  1123 
Michel,  Middleton,  healing  of  gun-shot 
wounds,  333 

Micrococci  in  infective  fluids,  167,  226,  30S, 
898,  9.03.  9 16 
inoculation  of,  9 1 1 

Microscopic  changes  in  inflammation,  148 
r57  , 

Miliary  tubercles,  1 350 

Military  surgery,  antiseptic  treatment  in, 

339 

results  of  amputations  in,  80,  84,  85 
at  hip-joint,  140 
shoulder-joint,  105 
of  thigh,  133 

Milk,  diagnosis  from  pus,  227 
’ Mineral  waters  in  chronic  inflammation, 

2I5 

Mitchell,  Weir,  spontaneous  fracture  m 
locomotor  ataxy,  497 
Moist  gangrene,  873 

Moisture  and  warmth  in  acute  inflammation, 
204 

in  chronic  inflammation,  215 
Mollities  ossium,  associated  with  spontaneous 
fracture,  497 
Molluscum  fibrosum,  980 
Monahan,  fracture  of  astragalus,  623 
Monro,  wound  of  the  thoracic  duct,  846 
Morand  on  the  natural  arrest  of  hamiorrhage, 
394 

Morel,  primitive  tourniquet,  41 
Morgagni,  blindness  from  wound  of  the 
upper  eyelid,  806 
Morris,  fracture  of  astragalus,  624 
Mortality  after  amputation,  80 
after  operation,  causes  of,  5 
after  trephining,  763 

Mortification  {mors,  death  ; facio,  I make), 
873.  See  Gangrene 

Morton,  use  of  ether  as  au  anaesthetic,  20 
inequality  in  length  of  limbs,  525 
non-mercurial  treatment  of  syphilis, 
1099 

Mosquitoes,  bites  of,  350 
Motor  power,  affected  in  spinal  concussion, 
774,  776 

Mott,  air  in  veins,  468 
Mouat  and  Wyatt,  excision  of  the  elbow, 
347 

Mouth,  gangrenous  disease  of,  895 

liremorrliage  from,  in  fractured  skull, 
724 

scalds  of,  820 
syphilitic  disease  of,  mo 
in  children,  1125 
wounds  of,  808 

Moxon,  cancer  of  rectum,  1010 
Muco-pus,  224 

Mucous  membranes,  scrofula  in,  1055 
syphilis  of,  1110,  1114 
in  children,  1125 
ulcers  on,  267 
syphilitic  ulcers  of,  1 1 10 


Mucous  surfaces,  erysipelas  of,  931 
suppuration  of,  220 
cysts  of,  971 
tubercle  of,  993 

Mucus,  diagnosis  from  pus,  227 
Multilocular  cysts,  973 
Multiple  fractures,  498 
Mummification,  873  . 

Muscles  affected  in  spinal  concussion,  7°7> 

773,  775 
injuries  of,  479 
rupture  and  division  of,  481 
abdominal,  847 
arm  and  shoulder,  483 
extensor  quadriceps  of  thigh,  483 
rectus  abdominis,  484 
thoracic,  829 

spasm  of,  after  fracture,  523 
sprains  of,  480 

subcutaneous  section  of,  in  old  disloca- 
tions, 635 

syphilitic  disease  of,  1 1 1 8 
union  of,  482 

Muscular  action  a cause  of  dislocation,  627 
of  fracture,  495 

of  displacement  in  fracture,  501,  51 1 
Muscular  tumour,  988 
Musculo-spiral  nerve,  paralysis  of,  573,  767 
Mutter,  skin-transplantation,  382 
Mycosis,  896 

Myelitis,  traumatic  (/mcAtJs,  marrow  ; ilis, 
denoting  inflammation),  spinal,  780 
Myeloid  {/xve\6s,  marrow;  elfios,  form), 
sarcoma,  1001 

Mynors,  principles  of  amputation,  58,  59 
Myomata  (/xih,  a muscle),  983 
Myxoma  (/aii£a,  mucus),  987 
Myxo-chondroma,  988 
Myxo-lipomata,  988 
Myxo-sarcoma,  1006 


Nails,  syphilitic  disease  of,  1109 
in  infants,  1126 
Nasal  bones,  fracture  of,  551 
Neck,  phlegmonous  erysipelas  of,  926 
vessels  of,  wounded,  454 
Necrosis  (ve/rpor,  dead),  873 
in  stumps,  71 
syphilitic,  1116 
of  patella,  614 

Needles,  punctured  wounds  from,  324 
for  sutures,  304 
Nelatou,  bullet-probe,  337 

diagnostic  line  in  fracture  of  femur,  596 
splint,  5S4 

statistics  of  trephining,  762 
subastragaloid  amputation,  120 
wound  of  orbit,  S02 
Nerves,  contusion  of,  472 
division  of,  472 
fibromata  of,  983 
injuries  of,  472 

treatment  of,  475 
paralysis  from  section  of,  473 
pathology  of,  474 
puncture  of,  473 
repair  of,  473 

rupture  or  iaooration  of,  472 

4e2 


1156 


INDEX. 


Nerves — continued. 
strains,  472 
stretching  of,  479 
syphilitic  affections  of,  1122 
tumours  on,  989 

Nerve  or  Nerves,  axillary,  injury  of,  in 
reduction  of  old  dislocation  of  hu- 
merus, 656 

cerebral,  injuries  .of,  751 
circumflex  of  arm,  paralysis  of,  767 
fifth,  impaired  vision  from  injury  of, 
806 

musculo-spjral,  paralysis  of,  573,  767 
oculo -pupillary,  779 
phrenic,  injury  of,  767,  810 
posterior  interosseous,  implicated  in 
fracture,  573 

spinal  accessory,  injury  of,  767 
ulnar,  paralysis  of,  767 
vagus,  injury  of,  810 

Nervous  power  affected  in  spinal  concussion, 
773 

system,  disorder  of,  in  hydrophobia,  357 
influence  of,  on  shock,  285 
syphilitic  disease  of,  1120 
traumatic  delirium,  291 
treatment  of,  291 
-tumour,  9S9 

Neuber’s  absorbable  drainage  tubes,  312 
Neudorfer,  application  of  plaster  of  Paris 
bandage,  519,  540 

digital  pressure  on  arteries  in  inflamma- 
tion, 203 

Neuritis  (vevpov,  a nerve  ; itis,  denoting  in- 
flammation), 477 
optic,  1 12 1 
traumatic,  477 
pathology,  477 
symptoms,  478 
treatment,  478,  479 
Neuroma  ( vevpov , a nerve),  989 
Neuro-paralytic  inflammation,  806 
Nitric  acid,  use  of,  in  chancre,  1073 
Nitrous  oxide  as  an  anaesthetic,  32 
death  from  administration  of,  33 
supplemented  by  ether,  34 
N odes  (nodus,  a knot),  1 1 1 5 
Noma,  895 

N orris,  statistics  of  ununited  fracture,  546, 549 
Nose,  bleeding  from,  in  fracture  of  base  of 
skull,  724 

foreign  bodies  in,  801 
scrofulous  affections  of,  1055 
spring  clip  for  straightening,  551 
syphilitic  disease  of,  1 1 1 3 
in  infants,  1125 
treatment,  1114 

Nunneley,  classification  of  erysipelas,  914 
cellulitis,  924 

Nurses,  infection  of,  with  syphilis,  1082 
Nussbaum,  antiseptic  treatment  of  wounds, 
904 

stretching  of  nerves,  479 
transplantation  of  bone,  55° 

Nutrition  of  tissues  modified  by  inflamma- 
tion, 154 

states  of,  favouring  ulceration,  158 
Nysten,  air  in  veins,  465 


Obesity,  influence  on  result  of  operation,  6 
Oblique  fracture,  499.  ,SV;e  Fracture 
O’Callaghan,  foreign  body  lodged  in  forehead 
. 747 

Occipito-frontalis  muscle,  suppuration  under 
tendon  of,  715 

Occlusion  method  of  treating  wounds,  306 
Occulo-spinal  axis,  778 
(Edema  (oiSeu,  I swell), 
after  fracture,  523 
inflammatory,  of  scrotum,  927 
malignant,  362 
(Edematous  erysipelas,  921 
laryngitis,  931 

(Esophagotomy  (oesophagus,  the  gullet;  Tepiiu, 

I cut),  827 

(Esophagus,  foreign  bodies  in,  826 
wounds  of,  81 1,  826 

Ogle,  J.,  comminuted  fracture  of  clavicle, 
562 

Olecranon,  fracture  of,  576 
compound  fracture  of,  577 
Ollivier,  spinal  meningitis,  779 

and  Sanson,  wounds  of  heart,  844 
Omentum,  protrusion  of,  in  wounds  of  abdo- 
men, S53 
treatment  of,  859 
Onychia  (owj,  a nail), 
syphilitic,  1109 

Open  treatment  of  wounds,  306 
Operations,  i 

anajsthetics  in,  19.  See  Anaesthesia  and 
Anaesthetics 
bloodless  methods,  44 
conditions  influencing  success  of,  5 
constitutional  effects  of,  50 
diet  after,  50 

diphtheritic  inflammation  after,  17 
dressing  of  wound  after,  44 
erysipelatous  inflammation  after,  15 
exhaustion  after,  16 
gangrene  after,  16 
haemorrhage  after,  16 

during,  prevention  of,  40 
incisions  for,  37 

influence  of  patient’s  health  on,  5 
of  hygienic  conditions  on,  7 — 15 
internal  inflammations  after,  1 7 
objects  of,  1 
performance  of,  36 
preparation  for,  18 
remote  effects  of,  5 1 
in  scrofulous  and  tuberculous  cases, 
1064 

septic  disease  after,  1 7 
during  shock,  2S8 
shock  after,  15 
sutures  in,  44 
tetanus  after,  1 7 

treatment,  constitutional,  after,  50 
j Operative  surgery,  position  of,  2 
Ophthalmia,  strumous,  1055 
Ophthalmoscope  (6<p6a\ut5s,  an  eye  ; <rnoi revs, 
I view),  use  of  in  spinal  injury,  777 
Opium  in  gangrene,  SS6 
in  inflammation,  201 
poisoning  by,  diagnosis  of  traumatic 
coma  from,  757 
Optic  nerve,  atrophy  of,  777 
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Orbit,  erysipelas  of,  925 

haemorrhage  into,  in  fractured  skull, 
723 

injuries  of,  S02 

Organic  matter  in  atmosphere,  9,  1 65 
Organs,  internal,  influence  of  state  of,  on 
result  of  operations,  6 
suppuration  in,  230 
Os  calcis,  dislocation  of,  695 
fracture  of,  623 
Oscillation,  151 

Os  magnum,  dislocation  of,  644 
Ossifying  sarcoma,  1002 
Osteitis  ( oareov , a bone ; itis,  denoting  in- 
flammation), syphilitic,  1115 
Osteoid  (ofTTeov,  a bone ; eiSos,  ionn)  sar- 
coma, 1002 

Osteoma  ( bariov , a bone  ; oma,  denoting 
tumour),  986 
Osteo-myelitis,  septic,  71 
Osteotomy,  subcutaneous,  542 
! Otis,  gunshot-wounds  of  the  intestine,  853, 
859 

Otorrhcea,  scrofulous,  1055 
Oval-celled  sarcoma,  1000 
Ovaritis,  syphilitic,  1119 

3 Ovary,  cystic  disease  of,  966 

Overcrowding,  effects  of,  on  results  of  opera- 
tions, 12 

a cause  of  pyannia,  957 
of  erysipelas,  913 

Overstimulation,  a predisposing  cause  of  in- 
flammation, 160 
Ox-aorta  ligature,  424 
Oxygen,  use  of,  in  asphyxia,  825 
Ozcena,  strumous,  1055 


Pacchiotti,  syphilis  from  vaccination, 
1082 

Padley,  foreign  bodies  in  trachea,  818 
Paget,  Sir  James,  blood  in  inflammation, 

185 

constitutional  origin  of  cancer,  1009, 
1016 

excision  of  cancer,  1042 
facial  carbuncle,  895 
fatty  tumours,  978 
fibro-cellular  tumours,  980 
hereditariness  of  cancer,  1012 
recurrent  fibroid  tumours,  962,  999 
results  of  amputations,  79 
secondary  cancerous  growths,  1009 
union  of  divided  tendons,  482 
Pain  in  acute  inflammation,  177,  189 
in  chronic  inflammation,  212 
in  concussion  of  the  spine,  768,  773 
influence  of  race  on,  286 
Palate,  injuries  of,  808 

syphilitic  disease  of,  1112 
Palctta,  dislocation  of  occipital  bone  from 
atlas,  797 

Pallsel,  reduction  of  dislocated  os  calcis  and 
scaphoid,  695 

Palmar  arches,  wounds  of,  460 
Pancoast’s  tourniquet,  48,  69,  137 
Panum  on  transfusion,  392 
Papilloma,  992 

Paquelin's  thermo-cautery,  218,  403,  1049 


Paralysis  from  laceration  of  brain,  743, 

745 

facial,  744 

from  injury  of  spinal  cord,  738,  767 
from  fracture  of  spine,  738 
from  spinal  concussion,  768 
syphilitic,  1120 
Parasitic  cysts,  976. 

treatment  of,  976 
Parchment  induration,  1086 
Pare,  Ambroise,  examination  of  gunshot- 
wounds,  336 

ligature  of  arteries,  53,  408 
Parenchymatous  inflammation,  175 
Parker,  Langston,  caustic  in  cancer,  1039 
mercurial  fumigation  in  syphilis,  1104 
Parker,  Rushton,  subspinous  dislocation  of 
humerus,  648 

submaxillary  cellulitis,  927 
Parkes,  air  of  crowded  buildings,  10,  12 
Paronychia,  927 
Parotid  duct,  wound  of,  800 
Parrot,  bones  in  hereditary  syphilis,  1127 
Pasteur,  inoculation  of  the  Bacillus  anthracis, 

364 

living  organisms  in  the  atmosphere,  9 
Patella,  arterial  supply  of,  61 1 
dislocation  of,  686 
fracture  of,  607 
necrosis  of,  614 

Pelletan,  axillary  aneurism,  456 
Pellizzari,  inoculation  of  syphilis,  1081 
Pelvis,  dislocation  of,  668 
fracture  of,  584 
injuries  of,  847 

Pelvis  of  kidney,  rupture  of,  866 
Penis,  chancres  on,  1071,  10S7 
wounds  of,  866 

Pepper,  haemorrhage  after  scarlet  fever,  252 
Perchloride  of  iron  as  a haemostatic,  402 
Perchloride  of  mercury  in  treatment  of  spinal 
concussion,  785 

Percussion  in  ununited  fracture,  548 
Pericardium,  wounds  of,  S43,  845 
Perichondroma,  985 
Perinaeum,  laceration  of,  869 
operation  for  rupture  of,  S70 
Periosteum,  bruising  of,  485 
Periostitis  ( periosteum ; itis,  denoting  in- 
flammation), syphilitic,  1115 
Peritonitis,  (peritoneum ; itis,  denoting  in- 
flammation), erysipelatous,  933 
traumatic,  S54 
treatment  of,  863 

Permanganate  of  potash  as  an  antiseptic, 
196 

Peroneal  artery.  See  Artery 
Petit,  arrest  of  arterial  haemorrhage,  394 
operation  by  double  incision,  54 
screw  tourniquet,  41 
Petrie,  foreign  body  in  larynx,  S18 
PiiAGEDasNA  (tpaytu',  to  eat,  devour),  gan- 
grenous, 1070,  1088 
sloughing,  901 
causes  of,  902 

constitutional  symptoms  of,  902 
local  signs  of,  901 
pathological  anatomy  of,  901 
treatment  of,  904 
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Pliagcdamic  chancre,  1070 
treatment  of,  1072,  1073 
Pliaryngotomy  ((pdpv the  pharynx  ; rlp-vu, 
I cut),  827 

Pharynx,  foreign  bodies  in,  826 
injuries  of,  808,  826 
scalds  of,  820 
syphilitic  disease  of,  1112 
Phillips,  scrofula  in  early  life,  1061 
Phimosis  with  chancre,  treatment  of,  1074 
Phlegmonous  (<p\eypalvco,  I am  heated  or 
inflamed),  abscess,  232 
erysipelas,  898,  919 
of  head,  926 
inflammation,  175 
Pliotopsia,  777 

Phrenic  nerve,  injury  of,  767,  810 
Physick  and  Levert,  wire  ligatures,  419 
PirogofFs  amputation  of  foot,  114,  1 1 7 
mortality  in,  121 
stump  after,  119 

Pisiform  bone,  dislocation  of,  665 
Plantar  arteries,  wounds  of,  464 
Plasters,  304 

Plaster  of  Paris  bandage,  519 

Bavarian  method  of  applying,  520 
Croft’s  method  of  applying,  520 
N eudorfer’s  method  of  applying,  5 1 9,  540 
Plastic  (irAdo-ffo),  I form)  exudation,  271 

operations  on  contracted  cicatrices,  381 
on  perinseum,  871 

Pleura,  accumulation  of  air  in,  832 

extravasation  of  blood  into,  831,  836, 
840 

Pleurisy  in  wound  of  chest,  834 
Plexiform  angioma,  9S9 
Pneumocele  (irvev/xa >v,  the  lung ; /ctjAtj,  a 
tumour),  842 

Pneumonia,  congestive,  20S 
in  cut  throat,  Si  1 
from  foreign  bodies,  8 16 
traumatic,  833 

Pneumothorax  (irvedpa,  wind  ; 6wpa^,  the 
chest),  832 
treatment  of,  841 
Pointing  of  abscesses,  232 
Poisoned  wounds,  350 

Poisons,  morbid,  causing  inflammation,  161 
Polypus,  994 

Poore,  traumatic  neuritis,  478 
Porter,  chloroform  and  other  as  amestlietics, 
31 

Position  of  part  in  inflammation,  205 
Post-mortem  wounds,  367,  368 
Potassa  fusa  in  chronic  abscess,  243 
Pott’s  fracture,  618,  619,  691 
badly  set,  523 

Pouchet,  starch-granules  in  dust,  9 
Poultices,  204,  216 

Pregnancy,  influence  on  union  of  fracture, 

545  „ n 
Pressure  in  aneurism.  See  Compression 

in  cancer,  1039 

inflammation,  acute,  203 

chronic,  219 

haemorrhage,  40,  401 

sinuses,  252 

Pressure-effects  of  abscess,  235 
Primary  adhesion,  269 


Primary  and  secondary  amputations,  83,  84 
Primary  bubo,  1077 
Primary  syphilis,  1080 
Projectiles,  direction  and  force  of,  327 
Proliferous  (proles,  a progeny  ; fero,  1 bear 
cysts,  973 

Provisional  callus,  505,  507 
Psammoma  {\pdppios,  sand),  1005 
Pseudo-paralysis,  syphilitic,  in  infants,  1127 
Psoriasis,  syphilitic,  1107 
of  tongue,  iiii 

Pubic  dislocation  of  thigh-bone,  671 
symphysis,  dislocation  of,  668 
Pudenda,  chancre  of,  1071 
erysipelas  of,  927 
Puerperal  abscess,  233 
Puff-adder,  bite  of,  351 
Pulpy  gangrene,  901 
Punctured  fracture  of  skull,  72S 
trephining  for,  735 
wounds,  322 

of  arteries,  399 
of  nerves,  473 

Punctures  in  inflammation,  202 
Purgatives  in  acute  inflammation,  200 
in  chronic  inflammation,  214 
Purulent  deposits,  947 

exudation  or  secretion,  232 
Pus-cells,  158,  225,  226 
Pus,  characters  of,  224 
diagnosis  of,  227 
formation  of,  22S 
laudable,  225 

microscopic  characters,  225 
Sec  Suppuration 
Pustule,  malignant,  361 
syphilitic,  1107 

Putrescent  animal  matter,  wounds  inocu- 
lated with,  367 

Putrefaction,  chemical  products  of,  163,  897 
effects  of,  897 

infective  processes  from,  S97 
prevention  of,  19 1 
Putrid  sore  throat,  931 
Pyiemia  (ttvov,  pus  ; afjtia,  blood),  89S,  934 
acute,  955 

blood-poisoning  in,  950,  953 
a cause  of  death  after  after  amputation,  75 
after  operation,  17,  944 
chronic,  955 
iff  carbuncle,  S94 
causes  of,  939 
complications  of,  94S 
diagnosis  of,  956 
from  ague,  956 

rheumatism,  956 
septic  poisoning,  957 
ordinary  surgical  inflammatory 
fever,  and  typhoid  fever,  950 
embolism  in,  937 

experimental  investigations  on,  934 

idiopathic,  955 
in  injuries  of  head,  706 
treatment  of,  707,  712 
joints  affected  in,  952  . . , 

microscopic  organisms  in  tissues  an 
organs  in,  952 

mixed  forms  of,  and  septicaemia,  955 
pathology  of,  953 
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Pyemia — continued. 
phenomena  of,  944 
post-mortem  appearances  in,  949 
prognosis  of,  956 
purulent  deposits  in,  947 
pus-cells  in,  226 
symptoms  of,  944 
temperature  in,  945,  946 
thrombosis  in,  953 
treatment  of,  957,  958 
umbilical,  955 
varieties  of,  954 
Pyaunic  abscess,  947 

Pyogenic  (irvov,  pus ; yevvau,  I produce) 
counter-irritants,  217 
Pyogenic  zone,  223 

Pyrexia  (nop,  fire;  a holding),  179 
Quadriceps  extensor  of  thigh,  rupture  of, 

483 

Quilled  suture,  304 

Quincke,  wound  of  thoracic  duct,  846 

Rabid  animals,  bites  of,  353,  354,  355-  Sec 
Hydrophobia 
Rabies  in  the  dog,  355 
in  man,  356 

Racemose  adenomata,  995 
Radial  artery.  See  Artery,  radial 
Radius,  dislocation  of,  660 
fractures  of,  578 
myeloid  tumour  of,  1002 
Railway  collisions,  concussion  of  spine  in, 
766,  770 

dislocation  of  cervical  vertebra,  797 
twists  or  wrenches  of  spine  in,  789 
Rattlesnake  bites,  351 

Ravatou,  amputation  by  the  Hap-method, 

56 

Raynaud,  rare  form  of  spontaneous  gangrene, 
879 

Reaction  in  bums,  375 
Reactionary  haemorrhage,  43S 
Rebreaking  bones,  541 
Recamier,  compression  in  cancer,  1040 
Rectangular  Hap,  63 
Rectum,  foreign  bodies  in,  868 
syphilitic  affections  of,  1114 
Rectus  abdominis  muscle,  laceration  of,  484 
Recurrent  fibroid  tumours,  998 
haemorrhage,  435 

Redness  in  acute  inflammation,  175 
in  chronic  inflammation,  212 
Reduction  of  dislocation,  628 
of  fracture,  51 1 

compound  fracture,  535 
Remote  effects  of  injury,  293 
of  major  operations,  51 
Rendle,  apparatus  for  administering  bi- 
chloride of  methylene,  34 
Repair,  process  of,  268 
of  ulcers,  260 

Sec  also  the  various  tissues  and  organs 
Resection.  ,S'ee  Excision 
Resolution  of  inflammation,  157 
Respiration,  artificial,  823 

affected  in  hydrophobia,  357 


Rest,  in  concussion  of  the  spine,  783 
in  inflammation,  205 
Retention-cysts,  966 
Retraction  of  divided  arteries,  395 
Retractors  in  amputation,  65 
Reverdin’s  process  of  skin-grafting,  261 
Reylier,  antiseptic  treatment  of  gunshot  - 
wounds,  339,  345 
Rheumatic  inflammation,  173 
Rheumatism,  diagnosis  from  pyiemia,  956 
from  spinal  concussion,  780 
Ribs,  fractures  of,  556 — 8 
Richardson,  method  of  local  ancesthesia,  30 
bellows  for  artificial  respiration,  823 
Rickets,  a cause  of  fracture,  497 
Ricord,  incubation  of  syphilis,  10S5 

infection  of  child  by  wet-nurse,  1082 
of  mother  by  syphilitic  feetus,  1084 
on  inoculation  of  chancre,  1067 
virulent  bubo,  1076 

Rilliet  and  Barthez,  mortality  in  cancrum 
oris,  895  . 

Ringer,  temperature-charts  m pyaemia,  940 
treatment  of  boils,  891 

of  scrofulous  glands,  1063 
Rivalta,  outbreak  of  vaccino-syphilis  at, 
1082 

Rizzoli’s  treatment  of  immobility  of  lower 
jaw,  383 

Robert,  watery  discharge  from  skull,  725 
Roberts,  ligature  of  arteries,  425 
Rochoux,  treatment  of  air  in  veins,  469 
Rose,  non-mercurial  treatment  of  syphilis, 
1098 

Roseola,  syphilitic,  1107 
Rotatory  displacement  in  fracture,  502 
Round-celled  sarcoma,  large,  1003 
small,  997 

Rouse,  closure  of  ruptured  perineeum,  870 
Roussel,  transfusion  of  blood,  392 
Roux,  air  in  veins,  468 

luxation  of  the  sixth  and  seventh  cervi- 
cal vertebras,  798 
Rubefacients,  216 
Rupia,  1108 

RurTUKE  of  abdominal  viscera,  847 
arteries,  387,  657 
bladder,  863 
heart,  846 
intestines,  850 
kidneys,  849 
liver,  848 
lung,  830 

muscles  and  tendons,  4S1 
posterior  crucial  ligament,  690 
spleen,  849 
stomach,  850 
ureter,  866 


Saccharine  diabetes  an  exciting  cause  of 
inflammation,  161 
in  cases  requiring  operation,  7 
from  injury  of  the  brain,  751 
Sacro-iliac  articulation,  dislocation  of,  668 
Sacrum,  fracture  of,  587 
Salicylic  acid  as  an  antiseptic,  194,  31 1 
Saline  solution  for  transfusion,  392 
| Salivary  fistula,  800 
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Salter’s  swing  box,  616 
Sanderson,  Dr.  Bnrdon,  definition  of  inflam- 
mation, 148 

inoculation  of  tuberculous  matter,  1053, 
1061 

microscopic  organisms  in  infective  dis- 
charges, 1 1 

symptoms  of  rabies  in  the  dog,  355 
Sands,  section  of  brachial  plexus,  478,  479 
Sanguineous  cysts,  295,  972 
Sanious  pus,  224 
Sapraemia,  940 
Sarcoma  (o-dpf,  flesh),  997 
albuminous,  1001 
alveolar,  1003 
encephaloid,  977 
fasciculated,  998 
giant-celled,  1001 
granulation-,  997 
melanotic,  1004 
mixed,  1006 
myeloid,  1001 
ossifying  and  osteoid,  1002 
oval-celled,  1000 
plexiform,  1003 
round-celled,  large,  1003 
small,  997 
spindle-celled,  998 
varieties  of,  997 
Sarcomatous  blood-cysts,  1005 
Sark,  absence  of  hydrophobia  in,  354 
Sarsaparilla  in  chronic  inflammation,  214 
in  scrofula,  1063 
syphilis,  1106 

Sayre’s  treatment  of  fractured  clavicle,  564 
Saw,  amputating,  69 
application  of,  65 
Hey’s,  733,  734 
Scabbing,  268 
union  by,  276 
Scalds,  372.  See  Burns 

of  mouth  and  throat,  820 
Scalp,  contusion  of,  712 

diffuse  cellulitis,  715,  716 
extravasation  under,  713 
injuries  of,  712 
wounds  of,  714 

treatment  of,  714 
Scalpels  for  amputating,  69 
Scaphoid  bone,  dislocation  of,  695 
fractures  of,  624 
Scapula,  dislocation  of,  645 
fractures  of,  565 
Scar.  See  Cicatrix 
Scarifications  in  inflammation,  202 
Scarpa,  treatment  of  wounded  intestine,  859  i 
Schede,  Max,  statistics  of  amputations,  78, 
104,  105,  106,  121,  125,  130,  141 
Sciatic  nerve,  injury  of,  476 
Scirrhus  (oKi/Sf/os,  a hard  swelling),  1022 
cells  of,  1024,  1025 
characters  of,  1023 
diagnosis  of,  1028 
secondary  deposits  from,  1024 
structure  of,  1024,  1025 
Scriba,  fat-embolism,  522 
Scrofula  (< scrofa , a sow),  1050,  1054 
in  bones  and  joints,  1055 
causes  of,  1060 


Scrofula — continued. 

hereditary  nature  of,  1060 
in  the  glands,  1056 
in  mucous  membrane,  1055 
operations  in,  1064 
relation  of,  to  tubercle,  1057 
senile,  1061 
signs  of,  1058 
in  skin,  1054 
treatment  of,  1061 
Scrofulous  diathesis,  21 1,  1058 

an  exciting  cause  of  inflammation,  21 1 
otorrhoea,  1055 
temperament,  1058 
Scrotum,  cancer  of,  1013 
erysipelas  of,  927 
inflammatory  oedema  of,  927 
Sea-air  in  chronic  inflammation,  215 
Seat  of  amputations,  influence  on  mortality, 
80 

Sebaceous  tumours,  969 
Secondary  abscesses,  947 
adhesion,  282 
asphyxia,  825 
amputation,  83,  540 
deposits  of  cancer,  1009.  See  Cancer 
fever,  289 

hfemorrhage,  435.  See  Haemorrhage 
syphilis,  1080,  1089.  See  Syphilis 
Secretions,  purulent,  232 

of  wounds,  free  exit  of,  305 
Sedillot,  reduction  of  old  dislocations,  633 
Seguin,  excision  of  cords  of  brachial  plexus, 
477 

Semilunar  bone,  dislocation  of,  665 
Semi-malignant  tumours,  960,  962 
Senftlebeu,  changes  in  tissues  in  inflamma- 
tion, 156 

Senile  gangrene,  S76.  See  Gangrene 
scrofula,  1061 
teno-synovitis,  930 

Sensation,  affected  in  spinal  concussion, 
774 

modified  by  inflammation,  177 
Senses,  special,  affected  in  concussion  of 
spine,  772 

Sensibility,  excessive,  in  hydrophobia,  357 
Separation,  line  of,  in  gangrene,  SS2 
Septic  disease,  effects  of  emanations  of,  12 
a cause  of  death  after  operations,  1 7,  73 
influence  on  mortality  after  amputa- 
tions, 73 

Septic  infection,  89S,  937,  942 
diagnosis,  943 

post-mortem  appearances  in,  943 
prognosis  of,  943 
symptoms  of,  943 
treatment  of,  943 
Septic  broncho-pneumonia,  Sir 
osteo-myelitis,  71 
traumatic  fever,  290  (see  S97) 

Septic  matter,  diseases  arising  from  absorp- 
tion of,  S96 

Septic  virus,  symptoms  produced  by,  369 
Septicaemia  ( ariira> , 1 purify  ; afua,  blood), 
934,  940.  See  Pyiemia 
diagnosis  of,  942 
post-mortem  appearances  in,  941 
prognosis  of,  942 
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Septicaemia — continued. 
symptoms  of,  940 
treatment  of,  942 
Septum  of  nose,  fracture  of,  552 
Sero-pus,  227 
Serous  cysts,  971 

Serous  membranes,  erysipelas  of,  933 
inflammation  of,  in  pysemia,  950 
Serum,  effusion  of,  154 

turbid,  diagnosis  from  pus,  227 
Seton  in  chronic  abscess,  243 

in  chronic  inflammation,  217 
false  joint,  548 
sinus,  253 

Seutin’s  treatment  of  fracture  by  starched 
bandage,  515 

Sex,  influence  of,  on  dislocations,  627 
fractures,  496 
syphilis,  1095 

Sharpe,  ligature  of  arteries,  408 
Shells,  injuries  from,  331 
Shock,  284 

causes  of,  285 
chloroform  in,  27 
in  gunshot  wounds,  331 
influence  on  mortality  after  amputa- 
tious,  73,  75,  76,  82 
operations,  15 
operation  during,  288 
pathological  appearances,  287 
secondary  phenomena,  285 
sjmptoms  of,  2S4 
treatment  of,  287 
Shot,  injuries  by,  326 
Shouldeii-joint,  amputation  at,  100,  103 
results  of,  105 
dislocations  of,  646 
fractures  near,  565 
gunshot-wounds  of,  346 
ruj)ture  of  muscles  or  tendons  of,  483 
Sight  affected  by  indirect  injury,  805 

by  spinal  concussion,  772,  777 
Sigmund,  subcutaneous  injection  of  mer- 
cury in  syphilis,  1 104 
Silk,  ligatures  of,  423 

Silvester’s  method  of  artificial  respiration, 
471,  823,  824 

Simon  on  temperature  in  inflammation, 
178 

secondary  growths  of  cancer,  1009 
Simple  chancre,  1069,  1072 

fracture,  498.  See  Fracture 
Simpson,  Sir  James,  acupressure,  425 
coccydynia,  587 

statistics  of  mortality  after  amputations, 

87 

Sinus,  252,  3x0 

treatment  of,  253 
Sinus-forceps,  244 
Skin,  scrofula  of,  1054 

syphilitic  diseases  of,  1 106 
in  infants,  1125 
Skin-grafting,  260,  381 

syphilis  transmitted  by,  262 
Skull,  bending  of  bones  of,  717 

bones  of,  in  syphilitic  children,  1128 
contusion  of,  717 
gunshot,  717 
extravasation  in,  753 


Sktol — continued. 

foreign  bodies  in,  747 
fractures  of,  717,  7J8 
of  base  of,  720 
hamiorrhagc  in,  723 
signs  of,  722 
treatment  of,  727 
vomiting  of  blood  in,  724 
watery  fluid  discharged  in,  724— 
726 

by  contrecoup,  718 
complications,  738 
depressed,  727,  736 
diagnosis  of,  72S 
with  injury  of  spine,  738 
symptoms  of,  731 
treatment  of,  733 
varieties  of,  728 
wound  of  dura  mater  in,  732 
fissured,  719 
punctured,  728,  735 
treatment  of,  736 
simple,  719 
results  of,  738 

inflammatory  effusions  within,  756 
trephining  the.  Sec  Trephining 
Slough  of  contused  or  lacerated  -wound,  316 
Sloughing  of  cancer,  1023 
chancre,  1069,  1070,  1074 
phagedama,  901.  See  Pliagediena 
ulcer,  266 

Slugs,  injuries  from,  328 
Smethurst,  duration  of  life  in  asphyxia, 
821 

Smith,  Nathan,  reduction  by  manipulation 
advocated  by,  672 

Smith,  N.  R. , suspension  of  limb  from 
splint  by  slings,  603 

Smith,  R.  W.,  congenital  dislocations  of 
shoulder-joint,  656 

dislocation  of  condyle  of  lower  jaw,  642 
dislocation  of  clavicle,  643 
fractured  clavicle,  561 
intracapsular  fracture  of  neck  of  hu- 
merus, 568 

fracture  of  lower  end  of  radius,  581, 
582 

fracture  of  neck  of  thigh-bone,  589,  594 
reduction  of  old  dislocations,  633 
Smith,  S.,  amputation  at  the  knee,  128 
Smith,  T.,  facial  carbuncle,  894 
Snake-bites,  351 
effects  of,  351 
symptoms  of,  352 
treatment  of,  352 

Snare  for  extraction  of  arrow-heads,  325 
Socin,  statistics  of  amputations,  78,  106, 
121,  126 

Sodeu,  partial  dislocation  of  shoulder,  649 
Soft  cancer,  1008 
chancre,  1069 

Softening  of  spinal  cord,  768 
Solly,  creeping  bubo,  1077 
South,  fracture  of  coccyx,  587 

separation  of  bones  of  the  face,  552 
Spasm  of  muscles  after  fracture,  523 
Spence,  amputation  at  shoulder,  104 
fracture  of  ueek  of  scapula,  567 
modification  of  Tealo’s  amputation,  64 
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Statistics  of  amputations,  79 
Sphacelation  (atpditeAos,  gangrene),  658 
Si'iNAL  Cord,  concussion  of,  765 
from  direct  violence,  766 
causes  of  death  in,  768 
paralysis  from,  767 
recovery  from,  769 
softening  of  cord  in,  768 
spine  injured  in,  769 
symptoms  of,  primary,  766 
secondary,  768 
from  indirect  violence,  770 
diagnosis  of,  780 
meningitis  from,  779 
myelitis  from,  780 
progress  of  symptoms  in,  776 
secondary  effects  of,  771,  784 
softening  in,  780 

injuries  of  the  vertebral  column, 
769 

in  railway  collisions,  766,  770 
prognosis  of,  781 
treatment  of,  783 
compression  of,  765 
effect  of  slight  blows  on,  769 
hamiori'hage  into,  768 
impaired  vision  from  injury  of,  776 
inflammation  of,  765 
laceration  of  membranes  of,  768 
paralysis  from  injury  of,  786 — 788 
partial  division  of,  788 
softening  of,  768 
syphilitic  disease  of,  1121 

symptoms  and  treatment  of,  1 122 
wounds  of,  785 
Spindle-celled  sarcoma,  998 
Spine,  concussion  of,  764 

dislocations  of,  796,  797,  798 
fractures  of,  790 

apparatus  for,  794 
prognosis  of,  792 
signs  and  symptoms  of,  790,  791 
treatment  of,  793 
injuries  of,  764 

complicating  concussion  of  cord, 
769 

complicating  fracture  of  skull,  738 
trephining  the,  795 
twists,  sprains,  or  wrenches  of,  78S 
Spiral  fracture,  499 
Spleen,  laceration  of,  849 
state  of,  in  pycemia,  951 
syphilitic  disease  of,  1119 
Splinters  of  bone  in  gun-shot  wounds,  33S 
projected,  injury  by,  328 
Splints,  513 

Ha varian  plaster,  520,  61? 

Carr’s,  584 
Cline’s,  615 
Dupuytren’s,  621 
Elhs’s,  565 
Gordon’s,  584 

Hamilton’s  double  thigh,  604 
Liston’s,  601 
Manning’s,  61 1 
McIntyre’s,  616 
Nelaton’s,  584 
pistol,  582,  5S3 
rack  and  pinion,  620 


Splints — continued. 

Syme’s,  621 
Thomas’s  hip,  592 

knee,  604,  613 
Spongy  exostoses,  987 
Spontaneous  dislocation,  626,  637 
fracture,  427 
gangrene,  873 
Sprains  of  joints,  486 

of  muscles  or  tendons,  484 
spine,  788 

Spreading  gangrene,  906 
Squamous  epithelioma,  1029 
syphilide,  1107 
Stabs,  treatment  of,  323 
Stagnation  of  blood,  143 
Stanley,  paralytic  dislocations,  638 
rupture  of  ureter,  866 
Starched  bandage  in  fractures,  515 
application  to  fractured  leg,  615 
thigh,  604 
Stasis,  150 
Stellate  fracture,  500 
Sternum,  fractures  of,  559 
Sthenic  (<x0eVos,  strength),  inflammatory 
fever,  185 
treatment  of,  198 

Stimidants  in  low  inflammations,  214 
Stings  of  insects,  350 

Stomach,  irritability  of,  after  chloroform,  26 
rupture  of,  S50 

Stomatitis  {<jt6  pa,  a mouth  : it  is,  denoting 
inflammation),  gangrenous,  S94 
syphilitic  in  children,  1126 
Strains.  Sec  Sprains 
Strangulation,  147,  297 
gangrene  from,  8S0 
Streatfeild,  eversion  of  eyelid,  803 
excision  of  eyeball,  80S 
Streubel,  statistics  of  dislocation  of  patella, 
6S7 

Stroma  of  cancer,  1022 
Struma.  See  Scrofula 
Strumous  disease  of  stumps,  73 
dactylitis,  1056 
inflammation,  173 
ophthalmia,  1055 
ozeena,  1055 

Strumous  diseases,  statistics  of,  1057 
Stumps,  aneurism  of,  72 
conical  or  sugar-loaf,  7 1 
dressing  of,  68 
fatty  degeneration  of,  73 
fracture  of,  529 
malignant  degeneration  of,  73 
morbid  conditions  of,  7 1 
necrosis  of,  71 
painful  and  spasmodic,  72 
secondary  luemorrhage  from,  439 
sloughing  of,  73 
structure  of,  70 
strumous  degeneration  of,  73 
Styptic  (oTvcpu),  1 contract)  colloid,  3°S 
Styptics,  in  haunorrhnge,  402 
Subacute  inflammation,  21 1 
Subaponeurotic  cephalhsematoma,  713 
Subastragaloid  amputation,  120 
Subclavian  artery.  See  Artery 
vein,  wound  of,  455 
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Subclavicular  dislocation  of  sliouldcr,  647 
Subcoracoid  dislocation  of  shoulder,  647 
Suberanial  suppuration,  704 
Subcutaneous  injection  of  mercury  in 
syphilis,  1103 
osteotomy,  542 
section  in  dislocations,  635 
wounds,  297 

Subglenoid  dislocation  of  shoulder,  648 
Subfuxation  (sub,  under  ; luxo,  I dislocate), 
of  lower  jaw,  641 
of  knee,  689 

Submaxillary  region,  diffuse  cellulitis  of, 
702 

erysipelas  of,  926 
Subpectoral  abscess,  829 
Subpericranial  cephalhematoma,  713 
Subspinous  dislocation  of  hip,  684 
of  shoulder,  648 
Sugar-loaf  stumps,  71 

Sulcus  of  Eolando,  guides  for  finding  the 
line  of,  750,  751 

Sulphide  of  calcium  in  scrofula,  1063 
in  chronic  inflammation,  214 
in  syphilis,  1106 

Sulphide  of  potassium  in  chronic  inflamma- 
tion, 214 
in  syphilis,  1106 
Siflpliuric  acid  in  cancer,  1039 
Sulphurous  acid  as  an  antiseptic,  194 
Suppurants,  217 

Suppuration  [suppuro,  I turn  into  pus), 
222.  See  Abscess  and  Pus 
in  chronic  inflammations,  212 
circumstances  influencing,  227 
duration  of,  229 

relation  of,  to  tissue- changes,  227 
symptoms  of,  229 
treatment  of,  239 
Suppuration  in  burns,  372 
cerebral,  705 
intracranial,  748,  749 
treatment  of,  709 
intrameningeal,  705 
in  joints,  493,  494 
suberanial,  704 

under  pericranial  aponeurosis,  715 
Suppurative  inflammation,  1 58,  1 72 
Supraspinous  dislocation  of  hip,  671,  684 
Surgeon,  duty  of,  in  regard  to  operations, 
18 

Surgery,  operative,  present  position  of,  2 
scientific,  condition  of,  2 
Surgical  fever,  185 

diagnosis  from  pyaemia,  956 
hygiene,  14 

operations,  objects  of,  1.  See  Opera- 
tions 

Sutures,  44,  302 
button-,  303 
in  amputation,  67 
continuous,  304 
figure-of-8,  304 
interrupted,  303 
Jobert’s,  861 
Lembert’s,  860 
materials  for,  302 
quilled,  304,  870 
in  wounded  intestine,  860 


Swelling  in  acute  inflammation,  176 
in  chronic  inflammation,  212 
Swing-box,  Salter’s,  616 
Symes  amputation  of  foot,  H4>  1 1 7 
modifications  of,  1 1 7 
treatment  of  chronic  ulcers,  264 
fractured  clavicle,  563 
appearances  in  dislocation  of  hip-joint, 
673 

Symphysis  pubis,  dislocation  of,  668 
1 Symptomatic  fever,  179 
! Syncope  from  chloroform,  25 
i Syphilides,  1094,  1106,  1109 
treatment  of,  1 109 
; Syphilis  ( etym . uncertain),  1079 

communicated  by  inoculation  on  fingers, 
108S 

by  skin-grafting,  262 
by  vaccination,  1082 
constitutional  manifestations  of,  1089 
contagious  character  of,  1081 
direct  inoculation,  10S1 
transmission  from  parent  to  off- 
spring, 1083 

duration  of  transmissive  power 
in  the  parents,  1084 
duration  of,  1097 
fungoid,  origin  of,  1079 
incubation  of,  1079,  1084 
indolent  bubo  in,  1078,  1079 
indurated  or  Hunterian  chancre  in, 
1086.  See  Chancre 
infantile,  1123 

communication  of,  1123 
symptoms  of,  1124 
treatment  of,  1129,  1130 
infection  of  child  by  wet-nurse,  1082 
wet-nurse  by  child,  10S2 
latent,  10S0 

marriage  of  persons  affected  with,  1084 
origin  of,  1080 
primary,  1080 
prognosis  of,  1088,  1095 
progress  of  acquired,  1084,  10S9 
period  of  incubation,  1084 
primary  sore  or  initial  manifestation  of, 
1085 

secondary,  1080,  1089 

circumstances  influencing  progress 
of,  1095 

locai  manifestations  of,  1 106 
mercury  in,  1100 
treatment  of,  1097 
tertiary,  10S0,  1089 
transmissibility  of,  1083 
treatment  of,  1097 
mercurial,  1100 
non-mercurial,  1098 
visceral,  1119 
Syphilitic' alopecia,  1108 
boils,  1106 
caries,  1116,  1117 
condylomata,  mo 
disease  of  bones,  1115,  1117 
treatment  of,  1118 
of  brain,  1 1 20 

in  children,  1 1 29 
hair  and  nails,  1108,  1109 
heart  and  arteries,  1119 
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Syphilitic — continued. 
disease  of  joints,  1 1 18 
larynx,  1110,  1113 
in  infants,  1125 
lips,  mi 
liver,  1 1 19 
lungs,  1 1 19 
mamma,  1119 
mouth,  1 1 10 

in  infants,  1125 

mucous  membranes,  mo,  1 1 14 
in  infants,  1125 
muscles  and  tendons,  1 1 18 
nervous  system,  1120 
treatment,  1122 
nose,  1 1 13 

in  infants,  1125 
pharynx,  1110 
rectum,  1114 
skin,  1106 

in  infants,  1125 
treatment  of,  1109 
spinal  cord,  1121 
spleen,  1119 
testis,  1 1 18 
throat,  1 1 12 
tongue,  mi,  1112 
viscera,  1119 
ecthyma,  1108 

in  children,  1125 
epilepsy,  1 121 
excrescences,  1107 
granuloma,  1093 
gummata,  1093,  1108,  1116 
iritis,  1114 

treatment  of,  1115 
keratitis,  1128 
lichen,  1107 
lupus,  110S 
mucous  tubercle,  mo 
necrosis,  1116 
nodes,  1115 
onychia,  1109 
osteitis,  1 1 15 
ovaritis,  1119 
paralysis,  1120 
periostitis,  1115 
pseudo-paralysis,  1127 
psoriasis,  1107 
, pustules,  1107 
roseola,  1107 
rupia,  1108 
sclerosis,  1116 
squama;,  1107 
stomatitis,  1126 
teeth,  1126 
tubercles,  1108 
ulcers,  1108,  1109,  m 7 
vesicles,  1107 

Syphilo-dcrmata  {Syphilis  ; fiippa,  the  skin), 
1106 

treatment  of,  1109 
Syphiloma,  1093 

of  spinal  cord,  781 


Tapping  abscesses,  242 
Tarantula,  bite  of,  350 
Tarsus,  amputation  through,  112 
dislocations  of,  695 
fractures  of,  625 

Teale’s  amputation  by  rectangular  flap,  62 
64,  96,  123 

restoration  of  lower  lip,  382 
treatment  of  lacerated  urethra,  868 
Teeth,  syphilitic  affection  of,  1126 

artificial,  in  stomach,  extraction  of,  828 
Tecvan,  experiments  in  fracture  of  skull 
729 

Telangiectasis  (reAor,  end  or  termination ; 
ayyuov,  a vessel ; £ktSvu,  I stretch 
out),  989 

Temperament,  scrofulous,  1058 
Temperature  in  acute  inflammation,  178 
in  chronic  inflammation,  212 
high,  a contra-indication  to  operation,  6 
in  pyamiia,  945,  946 

spinal  concussion,  767,  775 
wounds  of  spinal  cord,  7S5 
Temporal  artery,  traumatic  aneurism  of, 
454 

Tendo  Achillis,  treatment  of  rupture  of,  483 
Tendon-ligatures,  424 
Tendons,  contusions  of,  479 
dislocations  of,  480 
division  of,  481,  484,  512 
injuries  of,  479 
rupture  of,  480,  481 
sprains  of,  4S0 
syphilitic  disease  of,  1118 
union  of,  482 

of  upper  limb,  injuries  of,  483 
Tertiary  syphilis,  1080,  1089 
Testis,  self-removal  of,  866 
syphilitic  disease  of,  1118 
in  infants,  1129 
Tetanus  (reiVw,  I stretch), 

a cause  of  death  in  operations,  17 
Theca  vertebralis,  wound  of,  799 
Tlieodoric,  spongia  somnifera  recommended 

by,  19 

Thermo-cautery  in  fistula  or  sinus,  253 
Thiersch,  origin  of  cancer,  1008 

salicylic  acid  as  an  antiseptic,  194 
Thigh,  amputation  of,  130 
results  of,  133 

arteries  of.  See  Artery,  femoral 
gun-shot  wounds  of,  342,  343 
Thigh-bone.  See  Femur 
Thomas,  fractured  patella,  612 

comminuted  fractures  of  elbow-joint. 


575 

percussion  in  ununited  fracture,  548 
treatment  of  compound  fracture  of  lower 
, ,ia"’,  555 

Thoracic  duct,  wound  of  the,  S46 
muscles,  rupture  of,  829 
Thorax.  See  Chest 

Thornton,  results  of  excision  of  the  shoulder 
and  elbow,  347 

Throat,  syphilitic  disease  of,  1112 
wounds  of,  S09 

Thrombosis  (6piSpf3os,  a clot  of  blood),  1 5X» 


953 

gangrene  from,  878 


Tanciiou,  compression  in  cancer,  1040 
Ttenia  echinococcus,  976 
Tanjore  pill,  253 
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Thrombus  (OpipfSos,  a clot  of  blood),  organi- 
zation of  the,  39S,  399 
Thumb,  amputation  of,  93 
dislocations  of,  666 
Thymol  as  an  antiseptic,  196 
Thyroid,  dislocations  of  femur,  671,  680 
Thyro-chondrotomy,  818 
Tibia,  dislocation  of,  688 
fractures  of,  615 
compound,  617 

Tibial  artery.  See  Artery,  tibial 
Tissues,  changes  in  inflammation,  154, 
176 

injuries  affecting  the,  284 
microscopic  examination  of  inflamed, 
157 

typical  characters  of,  963 
Tobacco-pipe  snake,  bite  of,  351 
Toes,  amputations  of,  106 
dislocations  of,  696 
syphilitic  ulceration  between,  1109 
Tongue,  chancres  on,  1088 
psoriasis  of,  1 1 1 1 
syphilitic  disease  of,  1 1 1 1 
worrnds  of,  808 

Tonsils,  affected  in  scrofula,  1056 
Torsion  of  arteries,  405,  406 

compared  with  ligature,  407 
-forceps,  406 

Touch,  impairment  of,  in  spinal  concussion, 
772 

Tourniquet  in  amputation,  41 
Esmarch’s,  42 
in  haemorrhage,  401 
Pancoast’s,  69 

Trachea,  foreign  bodies  in,  813,  818 

pressure  on,  by  dislocated  clavicle, 
643 

stricture  of,  813 
wounds  of,  8 1 1 

Tracheotomy  {rpax^a,  the  trachea  ; Tepvw, 
I cut),  for  foreign  bodies,  817 
Transfusion  of  blood,  390 
Transplantation  of  cuticle,  260,  381 
of  bone,  550 

Transverse  fractures,  499 
Traumatic  (t  pad  pa,  a wound)  aneurism,  445, 
453.  See  Aneurism  and  Arteries 
arachnitis,  704 
arthritis,  488 

pathology  of,  488 
symptoms  of,  490 
treatment  of,  491 
delirium,  290 

emphysema  of  abdomen,  851 
of  chest,  832 
empyema,  834 
encephalitis,  702 

treatment  of,  708 
epilepsy,  760 
fever,  288 

gangrene,  321,  S73.  See  Gangrene 
inflammation,  173 
neuritis,  477 
peritonitis,  854 
treatment,  S63 
pleurisy,  834 
pneumonia,  833 
pneumothorax,  832 


Travers,  dislocation  of  hip  in  children,  626 
effect  of  sewing  wounded  intestine,  860 
ligature  of  arteries,  425 
reduction  of  old  dislocation,  633 
Trephining  the  skull,  749>  7 6° 

for  extra vasated  blood,  757 
in  fracture,  735 
for  pus  in  skull,  710 
results  of,  762 

statistics  of  operation  in  American 
war,  762 
the  spine,  795 

Treves,  statistics  of  scrofulous  cases,  1057, 

1059 

Trochanter,  great,  fracture  of,  599 
Trochanters,  amputation  through,  133 
mortality  after  amputation,  133,  134 
Tubercle,  1050 

anatomical  seat  of,  1051 
causes  of,  1060 

extension  and  growth  of,  1052 
hereditary  nature  of,  1060 
inoculability  of,  1061 
nature  of,  1053 
relation  of  scrofula  to,  1057 
structure  of,  1050 
treatment  of,  1061 
Tubercle,  mucous,  993 

painful  subcutaneous,  899,  983 
syphilitic,  mo 

of  mucous  membranes,  1 1 1 1 
Tubercular  syphilide,  1094 
Tuberculosis,  signs  of  general,  1060 
Tubular  adenomata,  994 
Tulpius,  foreign  body  in  air-passage,  817 
Tumours,  959 
adipose,  977 
etiology  of,  965 
areolar,  979 
atheromatous,  967 
benign,  960 
bony,  986 

cancerous.  Sec  Cancer 
cartilaginous,  9S3 
classification  of,  959,  963 
colloid.  Sec  Cancer  and  Colloid 
cystic,  967 
definitions  of,  959 
desmoid,  979,  981 
diagnosis  from  abscess,  237 
enchondromatous.  See  Enchondroma 
encysted,  969.  See  Cystic  Tumours 
diagnosis  from  abscess,  969 
epitheliomatous.  Sec  Epithelioma 
excision  of,  1045 
fatty,  977.  Sec  Fatty  Tumours 
diagnosis,  979 
fibro-celiular,  979 
fibroid,  979,  981 
recurrent,  99S 
of  uterus,  983 
fibro-plastic,  998 
fibrous,  979 
glandular,  994 
innocent,  960,  962 
lymphatic,  990 

malignant,  959,  962.  See  Cancer  and 
Epithelioma 
general  signs  of,  960 
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Tumours— continued. 

melanotic.  See  Melanosis 
mucous,  987 
muscular,  988 
myeloid,  1001 
nervous,  989 
non-malignant,  959 
removal  of,  by  the  knife,  1045 
by  the  cautery,  1049 
the  dcraseur,  1047 
ligature,  1049 
sarcomatous.  See  Sarcoma 
scirrhous.  See  Cancer  and  Scirrhus 
sebaceous.  See  Sebaceous  Tumours 
semi-malignant,  960,  962 
vascular,  989 
villous,  994 

Turpentine  as  an  antiseptic,  196 
wisted  suture,  304 

Twists  of  spine,  788 

Tympanitic  (rvniravov,  a drum),  abscess, 
235 

Tyndall,  atmospheric  dust,  9,  830 
causes  of  putrefaction,  165 

Typhoid  fever,  diagnosis  from  pyremia,  956 


Ulcer,  callous,  263 
cancerous,  254 
cicatrization  of,  259 
eczematous,  266 
granulation  of,  259 
healthy  granulating,  259 
treatment  of,  259 
haemorrhagic,  267 
indolent,  263 
inflamed,  265 
irritable,  265 

local  contagious,  1066.  See  Chancre 

malignant,  254 

on  mucous  membranes,  267 

purulent,  259 

repair  of,  260 

scrofulous,  1055 

situations  of,  258 

sloughing,  266 

syphilitic,  1108 

of  mucous  membranes,  1 1 10 
transplantation  of  cuticle,  260 
varicose,  266 
varieties  of,  259 
weak,  262 

Ulceration,  158,  254 
arrest  of,  259 
causes  of,  256 
definition  of,  256 
pathology  of,  255 
repair  after,  260 

a result  of  inflammation,  158,  172 
spreading  of,  257 
treatment  of,  local,  258 
constitutional,  259 
of  arteries,  luemorrhage  from,  25 1 
bone,  syphilitic,  1115 
cancer,  1011 

of  duodenum,  after  burns,  376 
syphilitic,  1091 
Ulcerative  inflammation,  172 


Ulna,  dislocations  of,  660 
fractures  of,  577 

Ulnar  artery.  Sen  Artery,  ulnar 
Ulrick,  air  in  veins,  468 
Union  by  adhesive  inflammation,  269 
by  first  intention,  269 
of  fractured  bone,  505 
delayed,  543 
by  granulation,  277 
immediate,  268 
of  incised  wounds,  268 
of  nerves,  473 
by  scabbing,  276 
by  second  intention,  277 
secondary  adhesion,  282 
of  tendons,  482 
Ununited  fracture,  543 
causes  of,  544 
treatment  of,  546 
Ureter,  rupture  of,  866 
Urethra,  chancre  of,  1087 
laceration  of,  867 

treatment  of,  868 
wounds  of,  866 
Urine,  extravasation  of,  863 
Urinary  organs,  foreign  bodies  in,  865 
Uterus,  cancer  of,  1029 
fibroid  tumour  of,  983 


Vacca,  ligature  of  arteries,  425 

Vaccination,  syphilis  communicated  by, 
1082 

Vagina,  foreign  bodies  in,  868 

Valentin,  ecchymosis  of  the  loins,  832 

Valette,  treatment  of  cutaneous  erysipelas, 
919 

Valleix,  subpericranial  cepkalhieinatoma, 
7H 

Vanzetti,  digital  pressure  on  arteries  in  in- 
flammation, 203 
in  varicose  aneurism,  452 

Varicose  aneurism,  450,  463 
in  arm,  459 
in  groin,  463 
in  neck,  454 
symptoms  of,  451 
treatment  of,  452,  459 
ulcer,  266 

Varix,  aneurismal,  449,  454,  455 
of  arm,  460 
in  neck,  322,  454 
in  a stump,  72 
symptoms  of,  450 

Vascular  tumour,  9S9 

Vaso-motor  influence  of  sympathetic  nerve, 
143 

VEINS,  air  in.  See  Air  in  veins 
canalization  of,  467 
h Hemorrhage  from,  386,  38S 
into  abscess,  25 1 
injuries  of,  3S6 

obstruction  of,  a cause  of  gangrene, 
S74,  SSo 

post-mortem  appearances  of,  in  pyanma, 

949,  950 
wounds  of,  3S6 

wounds  of,  communicating  with  arteries, 
449 
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Vein,  axillary,  laceration  of,  634 
femoral,  wound  of,  463 
jugular,  wound  of,  454,  810 
subclavian,  wound  of,  455 
Yelpeau,  hernia  of  lung,  S42 

caustics  in  cancer,  1037,  1038 
cure  of  cancer,  1042 
liereditariness  of  cancer,  1012 
torsion  of  arteries,  406 
Vena  cava,  wounds  of,  846 
Venereal  diseases,  1066 
Venous  lueraorrhage,  38S 
injection,  390 
inspiration,  467 

I Ventilation  in  hospitals,  12 

imperfect,  a cause  of  erysipelas,  910 
of  pyaemia,  939 
importance  of,  in  surgery,  9 
Verduin,  amputation  by  the  flap-method,  55 
Yermale’s  amputation,  56,  131 
Vertebrae.  Sec  Spine 
Vesical.  See  Bladder 
Vesicants,  216 
Vesicular  syplrilide,  1107 
Vessels,  affected  in  inflammation,  176 
development  of,  in  granulations,  278 
in  lymph,  273 

wounded,  hfemorrhage  from,  388 
Vidal,  inoculation  of  syphilis,  1085 
separation  of  facial  bones,  552 
V Villous  tumours,  994 

Virchow,  fibroid  tumour  of  the  uterus,  983 

(formation  of  epithelial  nests,  1031 
of  cancerous  growths,  1010 
pathology  of  inflammation',  148 
secondary  deposit  of  cancer,  1010 
Viscera,  abdominal,  injuries  of,  847 
rupture  of,  847 
pelvic,  injuries  of,  863 
syphilis  of,  1092,  1119 
in  infants,  1129 
Vision.  Sec  Sight 

Volkmann,  dislocation  from  destruction,  637 
statistics  of  amputations,  78,  106,  121, 
126 

“sharp  spoon,”  242 

Vomiting  of  blood  in  fractured  skull,  724 
Von  Winiwarter,  statistics  of  cancer,  1013 


Wadding  of  guns,  injuries  by,  327,  841 
Wakley,  asphyxia  among  infants,  825 
Waldeyer,  origin  of  cancer,  1008 
Walker,  treatment  of  fractured  spine,  793 
Wallace,  phagedfenic  sores,  1070 
Waller,  Dr.  A.,  migration  of  blood-corpus- 
cles, 153 

pathology  of  suppuration,  153 
Walshe,  analogy  between  secondary  cancer- 
ous deposits  and  secondary  abscesses 
in  pyaemia,  1009 
compression  in  cancer,  1040 
Wardrop,  amaurosis  from  injury  of  the 
frontal  nerve,  806,  807 
Warmth  and  moisture  in  acute  inflammation, 
204 

in  chronic  inflammation,  215 
Warren,  air  in  veins,  468,  469 
axillary  aneurism,  456 


Warts,  993 

dissecting  porter’s,  369 
venereal,  1079 

Warty  cicatrices  after  burns,  381,  883 
Wasps,  stings  of,  350 
Water-dressing,  204,  307 
Water-glass  bandage,  520 
Watson,  hydrophobia  from  bites  of  rabid 
wolves,  354,  355 
Weak  ulcer,  262 

Weber,  vascularization  of  the  thrombus,  399 
Weeks,  duration  of  life  in  asphyxia,  821 
Wegner,  peritonitis  in  animals,  855 
Wells,  Horace,  nitrous  acid  gas  used  as  an 
amestlietic,  19 

Wells,  Spencer,  forci-pressure  forceps,  40, 
408,  1047 
Wens,  980 

West,  non-penetrating  wound  of  heart,  844 
statistics  of  foreign  bodies  in  wind- 
pipe, Si  7 

Wlieelhouse,  injury  of  sciatic  nerve,  476 
White  corpuscles  in  inflammation,  152 
White,  inoculation  with  saliva  of  rabid  dog, 

355  , 

compound  dislocation  of  knee-joint,  636 
White  swelling,  212,  1056 
Whitlow,  927 

amputation  for,  930 
treatment  of,  929 

Wilks,  syphilitic  visceral  disease,  1119 
Williams,  Dr.  C.  J.  B. , blood  in  inflamma- 
tion, 153 

Wind-contusions,  S47 
Wind-pipe.  See  Air-tube 
Wire  ligatures,  419 

Wiseman,  amputation  after  gun-shot  wounds, 
348 

sources  of  syphilitic  infection,  106S 
Woolsorter’s  disease,  362 
Women,  chancre  in,  1071,  10S7 
Wormald,  treatment  of  fractured  spine,  794 
Worm-eaten  caries,  1117 
Wound-diphtheria,  S97,  900 
causes  of,  901 
treatment  of,  901 
Wounds,  298 

antiseptic  treatment  of,  3,  191—196, 
308,  311,  319,  338 
arrow-,  325 

contused  and  lacerated,  315 
dissections,  367 
dressing  of,  307 — 314 
gun-shot,  326.  See  Gun-shot  Wounds 
incised,  298.  Sec  Incised  Wounds 
poisoned,  350 
punctured,  322 
subcutaneous,  297 
treatment  of,  29S 
union  of,  268.  Sea  Union 
Wounds  of  abdomen,  S52 
treatment,  857 
of  air-passage,  810 
ankle-joint,  494 
aorta,  846 

arteries.  See  Arteries 
arterio-venous,  449 
of  bladder,  863 

brain  and  membranes,  701,  73S 
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Wounds — continued. 

cerebral  nerves,  751 
cheeks,  800 
chest,  S37 
diaphragm,  S52 
dura  mater,  732 
ears,  80 1 
elbow-joint,  494 
eyeball,  S04-) 
face,  800 
forehead,  747 
genital  organs,  866 
heart,  843,  844 
intestines,  853 

treatment  of,  858 
joints,  4S8 

arthritis  from,  488 
complicating  fracture,  532 
knee-joint,  493 
larynx,  81 1 
lips,  800 
lungs,  830 

by  fractured  ribs,  557 
mouth,  808 
nerves,  472 
oesophagus,  81 1,  826 
orbit,  S02 
palate,  808 
parotid  duct,  800 
penis,  866 
pericardium,  843 
pharynx,  808 
scalp,  714 


Wounds — continued. 
spinal  cord,  785 
throat,  809 
tongue,  808 
trachea,  809,  81 1 
urethra,  866 
veins,  386 
vena  cava,  846 
wrist-joint,  494 

Wren,  Sir  C.,  venous  injection  performed 
_r  'w,  390 
Wrenches  of  spine,  788 
Whist,  amputation  at,  96 
dislocations  of,  663 
excision  of,  for  gun-shot  wound,  348 
fractures  near,  578 
wounds  of,  494 

Wrist-drop,  after  fracture  of  humerus,  573 
Wunderlich,  temperature  in  pyaemia,  946 


Yeo,  Gerald,  antiseptic  treatment  of  frac- 
tured skull,  734 

Youatt,  caustic  in  hydrophobia,  360 
Young,  compression  in  cancer,  1039,  1040 


Zeissu,  treatment  of  bubo,  1078 
Ziegler  and  Tillmans,  development  of  new 
connective  tissue,  273 
Zinc,  salts  of,  in  cancer,  1038,  1039 
Zygoma,  fractures  of,  552 
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THE  SCIENCE  AND  ART  OF  SURGERY; 

Being  a Treatise  on  Surgical  Injuries,  Diseases,  and  Operations.  By  John 
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Theoretical  and  Practical,  in  Treatises  by  various  Authors.  Edited  by 
Timothy  Holmes,  M.A.,  Surgeon  to  St.  George’s  Hospital,  Membre 
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F.R.S.,  Surgeon  to  the  Middlesex  Hospital  and  to  the  Royal  London 
Ophthalmic  Hospital.  Third  Edition,  in  Three  Volumes,  with  Coloured 
Lithographic  Plates  and  numerous  Illustrations  engraved  on  Wood  1 vols 
royal  8vo,  price  Four  Guineas. 


In  this  third  edition  the  same 
general  arrangement  has  been 
followed  as  in  the  two  former  : 
but  many  of  the  Treatises  have 
been  entirely  re-written,  others 
greatly  modified,  and  all  care- 
fully revised,  either  by  the 
original  Authors  or  by  surgeons 
of  known  authority  on  the  topics 
in  question.  The  Editors  have 
thus  attempted  to  adapt  the 
book  to  the  great  changes  and 
advances  which  have  been  made 
in  surgery  during  the  interval 
since  its  last  publication  ; whilst 


the  publishers  have  been  en- 
abled, by  careful  condensation 
on  the  part  of  the  Authors,  and 
by  the  use  of  a less  expensive 
style  of  typography,  to  issue  the 
work  at  a reduced  price,  and  at 
the  same  time  to  add  largely  to 
the  illustrations.  It  is  hoped 
that  the  new  edition  will  main- 
tain the  reputation  of  the  System 
of  Surgery  as  a faithful  mirror 
of  the  teaching  and  practice  of 
surgery  in  England  at  the  pre- 
sent day. 
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M anc tics  ter  Examiner. 


Hlebind  uni)  gs  Biological  iAtna.tu.re. 

L ectures  on  the  principles  and 

PRACTICE  OF  PHYSIC. 

Delivered  at  King’s  College,  London,  by  Sir  Thomas  Watson,  Bart., 
M.D.,  F.R.S.,  Hon.  LL.B.  Cantab.,  Hon.  D.C.L.  Oxon.,  &c.,  Physician- 
m-Ordinary  to  the  Queen.  Fifth  Edition,  revised  and  enlarged,  with  two 
Plates.  2 vols.  8vo,  price  36J. 


(CLINICAL  LECTURES  AND  ESSAYS. 

By  Sir  James  Paget,  Bart.,  F.R.S.,  D.C.L.  Oxon.,  LL.D.  Cantab., 
&c. , Serjeant-Surgeon  to  the  Queen,  Surgeon  to  the  Prince  of  Wales, 
Consulting- Surgeon  to  St.  Bartholomew’s  Hospital.  Edited  by  F.  Howard 
Marsh,  Assistant-Surgeon  to  St.  Bartholomew’s  Hospital.  Second  Edi- 
tion, revised.  8vo,  price  151-. 


EXAMINATION  QUESTIONS  IN  ANATOMY, 

PHYSKJLOCY,  BOTANY,  MATERIA  MEDICA,  SURGERY, 
MEDICINE,  MIDWIFERY,  AND  STATE-MEDICINE 

£Pa?g,?C}- by  Hl  A-  Husi,and>  M.B.,  M.C.,  M.R.C.S.,  L.S.A.,  &c.' 
1 hird  Edition,  revised  and  augmented.  32mo,  price  4.1.  61. 


^pITE  MEDICAL  LANGUAGE  OF  ST.  LUKE. 

A Proof  from  Internal  Evidence  that  the  Gospel  according  to  St.  Luke  and 
the  Acts  or  the  Apostles  were  written  by  the  same  person,  and  that  the 
Unter  was  a Medical  Man.  By  the  Rev.  William  Kirk  Hobart, 
LL.D.,  Lx-kcholar  Trinity  College,  Dublin.  Svo,  price  l6s. 
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WORKS  ON  MEDICINE , SURGERY  &c. 


A DICTIONARY  OF  MEDICINE  ; 

Including  General  Pathology,  General  Therapeutics,  Hygiene,  and  the 
Diseases  peculiar  to  Women  and  Children.  By  Various  Writers.  Edited 
by  Richard  Quain,  M.D.,  F.R.S.,  Fellow  of  the  Royal  College  of 
Physicians,  Consulting  Physician  to  the  Hospital  for  Consumption, 
Brompton.  Eighth  Thousand  ; pp.  1,836,  with  138  Illustrations  engraved 
on  wood.  1 Vol.,  Medium  8vo,  price  311.  6 d.  cloth,  or  401.  half-russia. 

To  be  had  also  in  Two  Volumes,  price  341.  cloth. 

special  treatises  would,  for  most  of  the  purposes 
of  daily  practice,  be  less  useful  because  less  com- 
pact and  less  easy  of  reference." — Practitioner.  j 

“No  dictionary  of  medicine  so  compendious,  j 
and  at  the  same  time  so  authoritative,  has  yet 
appeared  in  any  language. . One  hundred  and 
sixty  writers  contribute  an  immense  number  of 
articles,  varying  in  length  from  a column  or 
less  to  thirty  pages.” — Quarterly  Reviejv. 

1 ‘ To  those  who  know  something  of  the  enor- 
mous bulk  of  even  current  medicaMiterature, 
the  comprehensive  survey  of  the  “mystery’ 
afforded  by  this  volume  will  appear  a marvel  of 
informed  and  patient  industry’.  The  compres- 
sion of  matter  has  of  necessity  been  great,  but 
so  judiciously  has  it  been  effected,  that  concise- 
ness does  not  seem  anywhere  to  have  been 
purchased  at  the  expense  of  clearness  and 
intelligibility.” — Spectator. 

THE  SENSES  AND  THE  INTELLECT. 

By  Alexander  Bain,  LL.D.,  Professor  of  Logic  in  the  University  of 
Aberdeen.  Third  Edition,  with  numerous  Emendations,  and  a Review  o 
Darwin  on  Expression  as  a Postscript.  8vo,  price  15L 

npHE  EMOTIONS  AND  THE  WILL. 

**  By  the  same  Author.  Third  Edition,  thoroughly  revised,  and  in  great  part 
re-written.  8vo,  price  15*. 


“ Dr.  Quatn’s  Dictionary  stands  alone  in 
the  great  world  of  literature,  and  will  for  many 
years  mark  an  epoch  in  the  medical  literature 
of  the  nineteenth  century.  We  do  not  believe 
that  anything  comparable  to  it  has  previously 
existed. " — P harmaceutical  Journal. 

“ Should  it  be  thought  that  in  our  notices  of 
Quain’s  Dictionary  of  Medicine  we  have  be- 
stowed indiscriminate  praise  upon  it,  we  can 
confidently  refer  to  the  work  itself  for  our 
justification.  It  is  distinctly  what  German 
writers  call  an  epoch-making  work,  and  we  are 
pleased  to  hear  that  already  it  has  proved  its 
position.” — Medical  Times  & Gazette. 

“ For  years  to  come  Quain’s  Dictionary  will 
be  a classical  work  of  reference;  and  we  only 
do  our  plain  duty  in  commending  it  to  the  notice 
of  all  practitioners.  There  is  no  other  single 
volume  that  can  take  its  place  ; and  a shelf  full  of 


MENTAL  AND  MORAL  SCIENCE: 

W-t  A Compendium  of  Psychology  and  Ethics.  By  the  same  Author,  bourt 
Edition.  Crown  8vo,  price  ios.  6 d. 

T OGIC,  DEDUCTIVE  AND  INDUCTIVE. 

By  the  same  Author.  In  Two  Parts,  crown  Svo,  price  ior.  6a.  Lac 
Part  may  be  had  separately  : — 

Part  I. , Deduction,  price  41-.  ; Part  II. , Induction,  price  6s.  6d. 


QUTLINES  OF  PSYCHOLOGY, 

^ With  special  reference  to  the  Theory  of  Education.  By  James  ^u''LY’ 
M.A. , Examiner  for  the  Moral  Sciences  Tripos  in  the  University  01  Lam 
bridge  ; Examiner  in  Philosophy  in  the  Victoria  University  ; late  Exammei 
in  Mental  and  Moral  Science  in  the  University  of  London ; Author  o 
“ Sensation  and  Intuition,”  &c.  Svo,  price  12 s.  6d. 

r-pHE  GOLD-HEADED  CANE. 

Edited  by  William  Munk,  M.D.,  F.S.A.,  Fellow  and  late  Senior  Censor 
of  the  Royal  College  of  Physicians.  Crown  Svo,  price  7 s.  6 d. 

This  volume  contains  memoirs  of  the  most  famous  London  I hysicians 
of  the  18th  and  19th  centuries,  their  peculiarities,  fees,  journeys,  income, 
&c.  See. 
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^ MANUAL  OF  PATHOLOGY. 

By  Joseph  Coats,  M.D.,  Pathologist  to  the  Western  Infirmary  and  the 
Sick  Children’s  Hospital,  Glasgow  ; Lecturer  on  Pathology  in  the  Western 
Infirmary ; Examiner  in  Pathology  in  the  University  of  Glasgow  ; for- 
merly Pathologist  to  the  Royal  Infirmary,  and  President  of  the  Pathological 
and  Clinical  Society  of  Glasgow.  With  339  Illustrations  engraved  on 
Wood.  8 vo,  price  31J.  6d. 


"The  ‘ Manual  of  Pathology  ’ by  Dr.  Coats 
of  Glasgow,  is  a work  of  high  merit,  and  is 
sure  to  be  widely  read.” — The  Lancet. 

“Students  will  welcome  Dr.  Coats’  Manual 
as  the  first  indigenous  English  text-book  aim- 
ing at  completeness  in  general  pathology,  as 
well  as  in  pathological  anatomy.” — Practi- 
tioner. 


“ After  a careful  examination  of  the  volume, 
we  have  no  hesitation!  in  recommending  Dr. 
Coats’  Manual  to  our  readers  as  a work  of 
first-class  merit,  and  one  which  should  be  in  the 
possession  of  everyone  who  wishes  to  know  the 
present  condition  of  the  important  branch  of 
medical  science  with  which  it  deals.” — Dublin 
Medical  Journal. 


J^ECTURES  ON  SURGICAL  PATHOLOGY, 

Delivered  at  the  Royal  College  of  Surgeons  of  England.  By  Sir  James 
Paget,  Bart.,  F.R.S.,  D.C.L.  Oxon.,  LL.D.  Cantab.,  &c.,  Serjeant- 
Stirgeon  to  the  Queen,  Surgeon  to  the  Prince  of  Wales,  Consulting- 
Surgeon  to  St.  Bartholomew’s  Hospital.  Third  Edition,  re-edited  by  the 
Author  and  W.  Turner,  M.B.  8vo,  with  13 1 Woodcuts,  price  21  s. 


Ao  rvAAr 


A TREATISE  ON  ORTHOPAEDIC  SURGERY. 

By  J.  Warrington  Haward,  F.R.C.S.,  Surgeon  to  St.  George’s 
Hospital.  With  30  Illustrations  engraved  on  Wood.  8vo,  price  12 s.  6cf. 


This  work  has  a very  special  value,  for  it 
is  written  by  a general  surgeon,  who  in  his  pre- 
face declares  that  there  is  no  good  reason  for 
the  separate  practice  of  orthopaedic  surgery. 
I he  teaching  of  the  book  is  that  the  treat- 


ment of  cases  of  deformity  can  be  successfully 
undertaken  by  general  surgeons,  that  there 
are  no  mysteries  in  it,  and  not  that  the  writer 
of  the  book  is  alone  able  to  cope  with  them.” 

The  Lancet. 


^vvwx. 


0N  IN-KNEE  DISTORTION  (Genu  VaLum)  : 

Its  Varieties  and  Treatment  with  and  without  Surgical  Operation.13  By  W 

Frame^EVM,DA  1 Author  of  “ The  Deformities  of  the  Human 

w-fi  ’ w’j  ™s*stecl  ky  Muirhead  Little,  M.R.C.S.,  L.R.C.P. 
With  40  W oodcut  Illustrations.  8vo,  price  7 s.  6d, 


'.AA/VAA/VX  a 


QN  CONCERN  OF  THE  SPINE,  NERVOUS 

SHOCKS, 

M^v0tTer  °|bSACU'e  Iniu*‘es  of  the  Nervous  System  in  their  Clinical  and 
Fxtrnn"rega  (ASGeC^  7 John  Eric  Erichsen,  F.R.S.,  &c..  Surgeon- 
Extraordinary  to  the  Queen.  New  and  Revised  Edition.  Crown  Svo,  iox  6</ 


WORKS  OK  MEDICINE , SURGERY  &'c. 


fJANDBOOK  ON  DISEASES  OF  THE  SKIN. 

With  especial  reference  to  Diagnosis  and  Treatment.  By  Robert  Liveinc, 
M. A.  & M.D.  Cantab.,  F.R.C.P.  Loncl.,  &c.,  Physician  to  the  Depart- 
ment for  Diseases  of  the  Skin  at  the  Middlesex  Hospital.  1 hird  Edition, 
revised.  Fcap.  8vo,  price  51. 

TsJOTES  ON  THE  TREATMENT  of  SKIN  DISEASES. 


By  the  same  Author.  Fifth  Edition.  i8mo,  price  35. 


PLEPHANTIASIS  GJGLCORUM,  or  TRUE  LEPROSY; 

Being  the  Goulstonian  Lectures  for  1873.  By  the  same  Author.  Cr.  8vo,  41 


41.  6 d. 


'V/WA/VO/' 


r’LINICAL  LECTURES  ON  DISEASES  OF  THE 

LIVER,  JAUNDICE,  AND  ABDOMINAL  DROPSY; 
Including  the  Croonian  Lectures  on  Functional  Derangements  of  the  Liver, 
delivered  at  the  Royal  College  of  Physicians  in  1874.  By  CHARLES 
Murchison,  M.D.,  LL.D.,  F.R.S.,  &c.;  late  Physician  and  Lecturer  on 
the  Principles  and  Practice  of  Medicine,  St.  Thomas  s Hospital.  r\e^ 
Edition,  preparing  for  publication. 


A 


TREATISE  ON  THE  CONTINUED  FEVERS 

OF  GREAT  BRITAIN.  ^ „ 0 _ „ . . 

By  Charles  Murchison,  M.D.,  LL.D.,  F.R.S.,  &c.,  Fellow  of  the 
Royal  College  of  Physicians;  late  Physician  and  Lecturer  on  the  1 nn- 
ciples  and  Practice  of  Medicine,  St.  Thomas’s  Hospital  Third  Edition, 
Edited  by  W.  Cayley,  M.D.,  F.R.C.P.  With  6 Coloured  Plates  and 
Lithographs,  19  Diagrams  and  20  Woodcut  Illustrations.  Svo,  price  2$s. 


A 


TREATISE  ON  GOUT  AND  RHEUMATIC 

GOUT  (RHEUMATOID  ARTHRITIS). 

Bv  Alfred  Baring  Garrod,  M.I).,  F.R.S.,  &c.;  Consulting  Physician 
to  King’s  College  Hospital.  Third  Edition,  thoroughly  revised  and  en- 
larged f with  6 Plates,  comprising  21  Figures  (14  Coloured),  and  27  Illus- 
trations engraved  on  Wood.  Svo,  price  211. 

PI  I MALAYAN  AND  SUB-HIMALAYAN  DIS- 

11  TRICTS  OF  BRITISH  INDIA, 

Their  Climate,  Medical  Topography,  and  Disease  Distribution : with  reasons 
for  assigning  a Malarious  Origin  to  Goitre,  and  some  other  Diseases.  1>> 
L N Macnamara,  M.D.,  F.R.G.S.,  Surgeon-Major  (retired)  Indian 
Medical  Service.  With  Map  and  Fever  Chart.  Svo,  price  21s. 


TAISEASES  OF  THE  KIDNEY  AND  URINARY 

derangements.  „ „ „ _ . . . . 

By  W.  Hovvship  Dickinson,  M.D.  Cantab.,  F.R.C.P.,  &c.,  Physicia  t , 
and  Lecturer  on  Medicine  at,  St.  George’s  Hospital.  In  1 nee  • •• 
Part  I .—Diabetes,  with  3 Plates  of  Figures  and  17  \\  oodcu  s.  Sy>, 
price  Gt.  Part  U.-Aldumwuria,  with  11  Plates  and  31  Woodcuts, 

price  201.  1,1 

* * The  Two  Parts  may  be  had  separately,  each  an  independent ' work  . 
TAirr  I -DMs,  price  12s.  cloth.  Part  II— Being  the  Second  Edition 
Revised  of  Dr.  Dickinson’s  “ Pathology  and  Treatment  of  Albuminuria, 
price  2 is.  cloth.  PART  III.,  completing  the  work,  is  m die  I ... 
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pLINICAL  RESEARCHES  ON  DISEASE  IN 

^ INDIA. 


By  Charles  Morehead,  M.D.,  Surgeon  to  the  Jamsetjee  Jccjeebhoy 
Hospital.  Second  Edition,  thoroughly  revised.  8vo,  price  2Ij. 


N THE  USE  OF  THE  LARYNGOSCOPE  IN 

DISEASES  OF  THE  THROAT; 

With  an  Appendix  on  Rhinoscopy.  • By  Morell  Mackenzie,  M.D. 
Lond.,  Senior  Physician  to  the  Hospital  for  Diseases  of  the  Throat  and 
Chest,  and  Lecturer  on  Diseases  of  the  Throat  at  the  London  Hospital. 
Third  Edition,  revised  and  enlarged;  with  47  Woodcut  Illustrations. 


RENTAL  PATHOLOGY  AND  SURGERY. 

By  S.  James  A.  Salter,  M.B.,  F.R.  S.,  Examiner  in  Dental  Surgery  at 
the  College ; Dental  Surgeon  to  Guy’s  Hospital.  With  133  Illustrations. 
8vo,  price  i8r. 

GUNSHOT  INJURIES. 

Their  History,  Characteristic  Features,  Complications,  and  General  Treat- 
ment ; with  Statistics  concerning  them  as  they  are  met  with  in  Warfare. 
By  Surgeon-General  T.  Longmore,  C.B.,  F.R.C.S.,  Honorary  Surgeon 
to  H.M.  Queen  Victoria;  Professor  of  Military  Surgery  in  the  Army 
Medical  School.  With  58  Illustrations.  8vo,  price  3IJ.  6 d. 

CAN  REMO  CLIMATICALLY  AND  MEDI- 

^ CALLY  considered. 

By  Arthur  Hill  Hassall,  M.D.,  London.  Member  of  the  Royal 
College  of  Physicians  of  England  ; late  Senior  Physician  to  the  Royal  Free 
Hospital  ; Founder  of  and  Consulting  Physician  to  the  Royal  National 
Hospital  for  Consumption  and  Diseases  of  the  Chest,  &c.  New  Edition, 
with  30  Illustrations.  Crown  8vo,  price  5j. 

WINTERING  IN  THE  RIVIERA; 

With  Notes  of  Travel  in  Italy  and  France,  and  Practical  Hints  to  Travel- 
lers. By  William  Miller,  S.S.C.  Edinburgh.  Second  and  Cheaper 
Edition,  with  12  Lithographic  Illustrations.  Post  8vo,  price  7 s.  6 d. 
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GPHE  DIAGNOSIS 

DISEASES 


OF 


OF  WOMEN, 
PREGNANCY. 


AND  TREATMENT  OF 

INCLUDING  THE  DIAGNOSIS 


Ly  Graily  IIewitt,  M.D.,  Professor  of  Midwifery  and  Diseases  of 
Women,  University  College,  and  Obstetric  Physician  to  the  Hospital.  New 
Edition,  being  the  Fourth,  in  great  part  re-written  and  much  enlarged,  with 
21 1 Engravings  on  Wood,  bf  which  79  are  new  in  this  Edition.  Svo 
price  241. 


s WORKS  ON  MEDICINE , SURGERY 


T ECTURES  ON  THE  DISEASES  OF  INFANCY 

AND  CHILDHOOD. 

By  Charles  West,  M.D.,  See.,  Founder  of  and  formerly  Physician  to  the 
Hospital  for  Sick  Children.  Seventh  Edition,  revised  and  enlarged.  8vo,  18 s. 


fJlNTS  TO  MOTHERS  FOR  THE  MANAGE- 

-L-A  MENT  OF  THEIR  HEALTH  DURING  THE  PERIOD  OF 
PREGNANCY  AND  IN  THE  LYING-IN  ROOM  : 

With  an  Exposure  of  Popular  Errors  in  connection  with  those  subjects,  and 
Hints  on  Nursing.  By  Thomas  Bull,  M.D.  New  and  Cheaper  Edition, 
thoroughly  revised  and  improved.  Fcap.  8vo,  price  is.  6d. 

THE  MATERNAL  MANAGEMENT  OF  CHILDREN 

1 IN  HEALTH  AND  DISEASE. 

By  the  same  Author.  New  and  cheaper  Edition,  thoroughly  revised  and 
improved.  Fcap.  Svo,  price  is.  6d. 

'THE  HANDBOOK  FOR  MIDWIVES. 

By  Henry  Fly  Smith,  M.B.  Oxon.,  M.R.C.S.,  late  Assistant-Surgeon 
at  the  Hospital  for  Sick  Women,  Soho  Square.  With  41  Woodcuts. 
Crown  8vo,  price  Sr. 

HpHE  HEALTH  OF  THE  SENSES:  SIGHT, 

1 HEARING,  VOICE,  SMELL  AND  TASTE,  SKIN. 

With  some  general  Hints  on  Health,  Diet,  Education,  Health  Resorts  of 
Europe,  &c.  By  FI.  Macnaughton  Jones,  M.D.,  F.R.C.S.  I.  & Ed. 
Examiner  in  the  Royal  University,  Ireland,  formerly  Professor  in  the 
Queen’s  University,  Ireland,  See.  With  60  Woodcuts.  Crown  8vo,  31-.  6 d. 


Iftaferm  Jltebint  rntti  Cjjcrapcutics. 


'THOMSON’S  CONSPECTUS  ADAPTED  TO 

A THE  BRITISH  PHARMACOPOEIA. 

By  Edmund  Lloyd  Birkett,  M.D.,  &c.,  Physician  to  the  City  of 
London  Flospital  for  Diseases  of  the  Chest.  Latest  Edition,  with  Supple- 
ment containing  Notices  of  the  Medicines  and  Preparations  added  in 
1874  to  the  British  Pharmacopoeia,  iSmo,  price  6s. 

'THE  ESSENTIALS  OF  MATERIA  MEDICA 

A AND  THERAPEUTICS. 

By  Alfred  Baring  Garrod,  M.D.,  F.R.S.,  Fellow  of  the  Royal  College 
of  Physicians ; Consulting  Physician  to  King’s  College  Hospital ; late  Pro- 
fessor of  Therapeutics  at  King’s  College,  London.  The  Ninth  Edition, 
revised  and  edited,  under  the  supervision  of  the  Author,  by  E.  B.  Baxter, 
M.D.,  F.R.C.P.,  Professor  of  Materia  Medica  and  Therapeutics  in  King’s 
College,  London  ; Senior  Physician  to  the  Evelina  Hospital  for  Sick 
Children ; Assistant-Physician  to  King’s  College  Hospital.  Crown  Svo, 
price  12s.  6d. 
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f)R.  PEREIRA’S  MATERIA  MEDICA  AND 

^ THERAPEUTICS, 

Abridged,  and  adapted  for  the  use  of  Medical  and  Pharmaceutical  Prac- 
titioners and  Students.  Edited  by  Professor  R.  Bentley,  M.R.C.S. , 
F.L.S.,  and  by  Professor  T.  Redwood,  Ph.D.,  F.C.S.  With  an  Ap- 
pendix containing  the  New  Medicines  included  in  1874  by  the  Medical 
Council  in  the  British  Pharmacopoeia,  and  Commentaries  thereon  by  the 
Editors.  8vo,  with  126  Woodcuts,  price  25 s. 


Cfjmisinj. 

TAICTIONARY  of  chemistry  and  the 

^ ALLIED  BRANCHES  OF  OTHER  SCIENCES. 

By  Henry  Watts,  F.R.S.,  F.C.S. , Editor  of  the  Journal  of  the  Chemical 
Society,  assisted  by  eminent  Scientific  and  Practical  Chemists.  With  a 
Third  Supplement,  completing  the  Record  of  Chemical  Discovery  to  the 
end  of  the  year  1878,  including  the  more  Important  Discoveries  made  in 
1879  and  1880.  9 vols.  8vo,  price  ,£15  2s.  6 d. 


ELEMENTS  OF  CHEMISTRY, 

Theoretical  and  Practical.  By  William  Allen  Miller,  M.D.,  D.C.L., 
LL.D.,  late  Professor  of  Chemistry  in  King’s  College,  London.  Part  I. — 
CHEMICAL  PHYSICS.  Sixth  Edition,  revised  by  Herbert  McLeod, 
F.C.S.  With  274  Woodcuts.  8vo,  price  i6r. 

MILLER’S  ELEMENTS  OF  CHEMISTRY,  Part  II. 

INORGANIC  CHEMISTRY.  Sixth  Edition,  revised  throughout,  with 
Additions  by  C.  E.  Groves,  Fellow  of  the  Chemical  Societies  of  London, 
Paris,  and  Berlin.  With  376  Woodcuts.  8vo,  price  241. 

MILLER’S  ELEMENTS  OF  CHEMISTRY,  Part  III. 

ORGANIC  CHEMISTRY,  or  the  Chemistry  of  Carbon  Compounds. 
Hydrocarbons,  Alcohols,  Ethers,  Aldehydes  and  Paraffinoid  Adds.  Fifth 
Edition,  revised  and  in  great  part  re-written,  by  H.  E.  Armstrong, 
F.R.S.,  and  C.  E.  Groves,  F.C.S.  8vo,  price  3U.  6 d. 


INTRODUCTION  TO  THE  STUDY  OF  IN- 

ORGANIC  CHEMISTRY. 

By  William  Allen  Miller,  M.D.,  D.C.L.,  LL.D.,  late  Professor  of 
Chemistry  in  King’s  College,  London.  With  71  Figures  on  Wood. 
Small  8vo,  price  3-r.  6 d. 


Quantitative  chemical  analysis. 

By  T.  E.  Thorpe,  Ph.D.,  F.R.S.E.,  Professor  of  Chemistry  in  the 
Andersonian  University,  Glasgow.  With  88  Woodcuts.  Small  8vo,  4 s.  6 d. 


QUALITATIVE  CHEMICAL  ANALYSIS  AND 

X LABORATORY  PRACTICE. 

By  T.  E.  Tiiorpe,  Ph.D.,  F.R.S.E.,  Professor  of  Chemistry  in  the  Ander- 
sonian University,  Glasgow;  and  M.  M.  Pattison  Muir.  With  Plate 
and  57  Woodcuts.  Small  8vo,  price  3 a 6d. 


IO 


WORKS  ON  GENERAL  SCIENCE. 


A COURSE  OF  PRACTICAL  CHEMISTRY, 

Arranged  for  the  use  of  Medical  Students,  with  express  reference  to  the 
Three  Months’  Summer  Practice.  By  William  Odunr,  M.A.,  F.R.S. 
Fifth  Edition,  with  71  Woodcuts.  Crowh  8vo,  price  6s. 

VVVWV  WWV'/VAAAAAAAA/X/XiA# 

INORGANIC  CHEMISTRY,  THEORETICAL 

AND  PRACTICAL  ; with  an  Introduction  to  the  Principles  of  Chemical 
Analysis,  Inorganic  and  Organic.  By  William  Jago,  F.C.S.,  Asso.  Inst. 
Chem.,  &c. , Science  Master  in  the  Brighton  School  of  Science  and  Art. 
Third  Edition,  revised  and  enlarged;  with  46  Woodcuts.  Fcap.  8vo,  price  2 s. 

INTRODUCTION  TO  THE  STUDY  OF  OR- 

1 GANIC  CHEMISTRY; 

The  Chemistry  of  Carbon  and  its  Compounds.  By  H.  E.  Armstrong, 
F.R.S.,  Sec.  Chem.  Soc;  With  8 Woodcuts.  Small  8vo,  price  3 a 6 d. 

A SHORT  TEXT-BOOK  OF  INORGANIC 

^ CHEMISTRY. 

By  Dr.  Hermann  Kolbe,  Professor  of  Chemistry  in  the  University  of 
Leipzig.  Translated  and  edited  by  T.  S.  PIumpidge,  Ph.D.,  B.Sc.(Lond.), 
Professor  of  Chemistry  and  Physics  in  the  University  College  of  Wales, 
Aberystwyth.  With  a coloured  Table  of  Spectra  and  66  Woodcuts.  Crown 
8vo,  price  Js.  6d. 

pHEMICAL  NOTES  FOR  THE  LECTURE 

^ ROOM— ON  HEAT,  LAWS  OF  CHEMICAL  COMBINATION, 
And  CHEMISTRY  OF  THE  NON-METALLIC  ELEMENTS. 
By  Thomas  Wood,  Ph.D.,  F.C.S.  Third  Edition.  Crown  Svo,  price  5a 
NOTES  ON  THE  METALS,  by  the  same  Author,  Second  Edition,  price  5a 


PRACTICAL  CHEMISTRY; 

1 The  Principles  of  Qualitative  Analysis.  By  William  A.  Tilden,  D.Sc. 
Lond.,  F.C.S.  Fcp.  8vo,  price  is.  61L 


INTRODUCTION  TO  THE  STUDY  OF 

A CHEMICAL  PHILOSOPHY  ; _ ... 

The  Principles  of  Theoretical  and  Systematic  Chemistry.  By  \\  ILI.IAM 
A.  Tilden,  D.Sc.  &c.  With  5 Woodcuts.  Small  Svo,  price  3 s.  6 d-.  \\  itu 

Answers  to  Problems,  price  4.1.  6 d. 

npHE  ART  OF  ELECTRO-METALLURGY, 

^ Including  all  known  Processes  of  Electro-Deposition.  By  G.  Gore,  LL.D., 
F.R.S.  With  WOodcltts  and  Diagrams.  Small  Svo,  price  6a 


experimental  chemistry 

For  Tuitior  Students.  By  J.  Emerson  Reynolds, 

c Lt.—  TT«Fr  Tin  1-^1 5n  Fnv  8vri:  IVlt 


M.D..F.R.S.,  Professor 

of  Chemistry,  Univ.  of 'Dublin.  Fcp.  8vo;  with  numerous  Woodcuts. 

Part  I -Mroductory,  price  ia  b/  Part 

Appendix  on  Systematic  Testing  for  Acids,  price  2«.  6 d.  1 art  III.  Met 
and  Allied  Bodies,  price  3 j.  6 d. 
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ON  ARTIFICIAL  MANURES, 

^ Their  Chemical  Selection  and  Scientific  Applications  to  Agriculture  ; a 
series  of  Lectures  given  at  the  Experimental  Farm,  yin|fennesi  ni  I 7 anc 
1874-71:  By  Georges  Ville.  Translated  and  edited  by  W.  Crookes, 

F R S V P C S.  Second  Edition,  with  31  Illustrations.  Svo,  price  21s. 


INDUSTRIAL  CHEMISTRY; 

^ A Manual  for  use  in  Technical  Colleges  or  Schools,  also  for  Manufactuieis 
and  others,  based  on  a translation  of  Stohmann  and.  Engler  s German 
Edition  of  Payen’s  Precis  de  Chimie  Industridle.  Edited  and  supple- 
mented with  Chapters  on  the  Chemistry  of  the  Metals,  &c.,  by  B.  PI. 
Paul,  Ph.D.  With  698  Woodcuts.  Medium  8vo,  price  42 r. 


DIESSE’S  ART  OF  PERFUMERY, 

^ And  Methods  of  obtaining  the  Odours  of  Plants  ; the  Growth  and  General 
Flower  Farm  System  of  raising  Fragrant  Herbs  ; with  Instructions  for  the 
Manufacture  of  Perfumes  for  the  Plandkercliief,  Scented  Powders,  Odorous 
Vinegars  and  Salts,  Snuff,  Dentifrices,  Cosmetics,  Perfumed.  Soap,  &c.  T o 
which  is  added  an  Appendix  on  Preparing  Artificial  Fruit  Essences,  &c. 
Fourth  Edition,  with  100  Woodcuts.  Square  crown  Svo,  price  21s. 


Semite  lint)  fl'atunil  |)  is  torn. 
DRANDE’S  DICTIONARY  OF  SCIENCE,  LITE- 

D RATURE,  AND  ART; 

Comprising  the  Definitions  and  Derivations  of  the  Scientific  Terms  in 
general  use,  together  with  the  History  and  Descriptions  ol  the  Scientific 
Principles  of  nearly  every  branch  of  Human  Knowledge.  Re-edited  by  the 
Rev.  Sir  G.  W.  Cox,  Bart.,  M.  A.  3 vols.  medium  8vo,  price  63^. 


TTRE’S  DICTIONARY  OF  ARTS,  MANUFAC- 

TURKS,  AND  MINES; 

Containing  a clear  Exposition  of  their  Principles  and  Practice.  The  Seventh 
Edition,  completely  revised  and  greatly  enlarged  by  Robert  Hunt, 
F.R.S.,  Keeper  of  Mining  Records,  assisted  by  F.  W.  Rudler,  F.  G.S., 
and  by  numerous  Contributors.  With  2,604  Woodcuts.  4 vols.  medium 
Svo,  price  £7  7 r. 


ARNOTT’S  elements  of  physics  or 

NATURAL  PHILOSOPHY. 

Seventh  Edition,  edited  by  A.  Bain,  LL.D.,  and  A.  S.  TAYLOR,  M.D., 
F.R.S.  Crown  Svo,  Woodcuts,  price  I2.r.  6</. 
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ELEMENTARY  TREATISE  ON  PHYSICS; 

Experimental  and  Applied,  for  the  use  of  Colleges  and  Schools.  ’Trans- 
lated and  edited  from  Ganot’s  Aliments  de  Physique  (with  the  Author’s 
sanction)  by  E.  Atkinson,  Ph.D.,  F.C.S.,  Professor  of  Experimental 
bcience,  Staff  College,  Sandhurst.  Eleventh  Edition,  revised  and  enlarged, 
with  5 Coloured  Plates  and  898  Woodcuts.  Large  crown  8vo,  price  155. 

NATURAL  philosophy  for  general 

READERS  AND  YOUNG  PERSONS ; 

Being  a.  Course  of  Physics  divested  of  Mathematical  Formula;,  and  ex- 
pressed in. the  language  of  daily  life.  Translated  from  Ganot’s  Cotas  de 
Physique  (with  the  Author’s  sanction)  by  E.  Atkinson,  Ph.D.,  F.C.S. 
Fifth  Edition,  carefully  revised;  with  25  pages  of  New  Matter,  2 
Coloured  Plates,  and  471  Woodcuts.  Crown  8vo,  price  Js.  6 d. 

'“PEXT-BOOK  OF  PHYSICAL  OPTICS. 

A By  R.  T.  Glazebrook,  M.A.,  Fellow  and  Lecturer  of  Trinity  College, 
Cambridge.  Small  8vo,  with  numerous  Woodcuts,  price  6s. 
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WORKS  BY  PROFESSOR  TYNDALL. 
tJEAT  A MODE  OF  MOTION. 

Sixth  Edition  (Thirteenth  Thousand),  revised  and  enlarged  ; with  124 
Woodcuts.  Crown  8vo,  price  I2x. 

COUNT. 

Fourth  Edition,  revised  and  augmented.  With  Frontispiece  of  Fog-Syren, 
and  200  Woodcuts.  Crown  8vo,  price  iox.  6 d. 

T ECTURES  ON  LIGHT  delivered  in  America  in  1872 

and  1873.  Second  Edition,  with  Portrait  engraved  on  Steel,  i Litho- 
graphic Plate,  and  59  Diagrams.  Crown  8vo,  price  7 s.  6 d. 

T ESSONS  IN  ELECTRICITY  AT  THE  ROYAL 

-L'  INSTITUTION  OF  GREAT  BRITAIN,  1875-76. 

With  58  Woodcuts.  Crown  8vo,  price  2 s.  6 d. 

NTOTES  OF  A COURSE  OF  SEVEN  LECTURES 

ON  ELECTRICAL  PHENOMENA  AND  THEORIES.  Crown 
8vo,  price  lx.  sewed,  or  is.  6 d.  cloth. 

NTOTES  OF  A COURSE  OF  NINE  LECTURES  ON 

N LIGHT.  Crown  Svo,  price  is.  sewed,  or  ix.  6 d.  cloth. 

T7RAGMENTS  OF  SCIENCE; 

•D  A Series  of  Detached  Essays,  Addresses,  and  Reviews.  Sixth  Edition, 
revised  and  augmented.  2 vols,  post  Svo,  price  16s. 

TTSSAYS  ON  THE  FLOATING  MATTER  OF  THE 

L/  AIR  in  RELATION  TO  PUTREFACTION  AND  INFECTION. 
Second  Edition,  with  24  Woodcuts.  Crown  Svo,  price  7s.  6d. 

TV  A RAD  AY  AS  A DISCOVERER. 

Fcp.  8vo,  price  3x.  6 d. 
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VIBRATORY  MOTION  AND  SOUND. 

By  J.  D.  Everett,  M.A.,  D.C.L.,  F.R.S.,  F.R.S.E.  ; Professor  of 
Natural  Philosophy  in  the  Queen’s  College,  Belfast.  With  48  Woodcuts 
and  4 Lithographic  Plates  of  Diagrams.  Svo,  price  7 r.  6d. 

AIR  AND  RAIN; 

The  Beginnings  of  a Chemical  Climatology.  By  Robert  Angus  Smith, 
Ph.D.,  F.R.S.,  F.  C.S.,  (General)  Inspector  of  Alkali  Works  for  the  Govern- 
ment. With  8 Illustrations.  8vo,  price  24 r. 

rpHE  CORRELATION  OF  PHYSICAL  FORCES. 

Sixth  Edition,  with  other  contributions  to  Science.  By  the  Hon.  Sir  W. 
R.  Grove,  M.A.,  F.R.S.,  one  of  the  Judges  of  the  Court  of  Common 
Pleas.  8vo,  price  15J. 

A SHORT  MANUAL  ON  HEAT,  FOR  THE 

USE  OF  SCHOOLS  AND  SCIENCE  CLASSES.  By  the  Rev.  A. 
Irving,  B.  A.  and  B.Sc.,  Second  Master  of  the  High  School,  Nottingham. 
With  33  Diagrams.  Small  Svo,  price  2 s.  6d. 

'THEORY  OF  HEAT. 

By  J.  Clerk  Maxwell,  M.A.,  LL.D.  Edin.,  F.R.SS.  L.  & E.,  Professor 
of  Experimental  Physics  in  the  University  of  Cambridge.  With  41  Wood- 
cuts  and  Diagrams.  Small  Svo,  price  3r.  6d. 


ELEMENTS  OF  ASTRONOMY. 

By  Robert  S.  Ball,  LL.D.,  F.R.S.,  Professor  of  Astronomy  in  the 
_ University  of  Dublin,  and  Royal  Astronomer  of  Ireland.  With  136  Figures 
and  Diagrams.  Small  Svo,  price  6s. 

OUTLINES  OF  ASTRONOMY. 

By  Sir  John  F.  W.  Herschel,  Bart.,  K.H.,  See.,  Member  of  the  Insti- 
tute of  France.  Twelfth  Edition,  with  9 Plates,  and  numerous  Diagrams. 
Square  crown  8vo,  price  12 s. 

CELESTIAL  OBJECTS  FOR  COMMON  tele- 

scopes. 

By  the  Rev.  T.  W.  Webb,  M.A.  Fourth  Edition,  adapted  to  the  Present 
State  of  Sidereal  Science  ; Map,  Plate,  Woodcuts.  Crown  Svo,  price  91-. 

y/  MVVW\/\AAA/\y  OVV  ' /VVWVAAA 

A HANDBOOK  of  practical  tele- 

x x GRAPHY. 

By  R.  S.  Culley,  Member  Inst.  C.E.,  Engineer-in-chief  of  Telegraphs  to 
the  Post  Office.  1 he  Seventh  Edition,  revised  and  enlarged;  with  132 
Woodcuts  and  iS  Lithographic  Plates  of  Apparatus.  8vo,  price  i6r. 

'JpEXT-BOOK  OF  TELEGRAPHY. 

By  W.  H.  Preece,  C. E.,  Divisional  Engineer,  P.O.  Telegraphs;  and 
J.  Sivewright,  M.A.,  Superintendent  (Engineering  Department)  P.O. 
telegraphs.  With  160  Figures  and  Diagrams  engraved  on  wood.  Small 
Svo,  5J. 
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WORKS  BY  RICHARD  A.  PROCTOR,  B.A. 
NEW  STAR  ATLAS, 

For  the  Library,  the  School,  and  the  Observatory,  in  Twelve  Circular  Maps 
(with  Two  Index  Plates).  Intended  as  a Companion  to  ‘ Webb’s  Celestial 
Objects  for  Common  Telescopes.’  With  a Letterpress  Introduction  on  the 
Study  of  the  Stars,  illustrated  by  9 Diagrams.  Crown  8vo,  price  5-n 

npHE  SUN:  RULER,  LIGHT,  FIRE,  AND 

A LIFE  OF  THE  PLANETARY  SYSTEM. 

Third  Edition,  revised;  with  9 Plates  (7  coloured)  and  no  Figures  engraved 
on  Wood.  Crown  8vo,  price  I4r. 

THE  MOON  ; 

Her  Motions,  Aspects,  Scenery,  and  Physical  Condition.  With  Plates, 
Charts,  Woodcuts,  and  Lunar  Photographs.  Crown  8vo,  price  ior.  6 d. 

QTHER  WORLDS  THAN  OURS; 

The  Plurality  of  Worlds  Studied  under  the  Light  of  Recent  Scientific 
Researches.  Fifth  Edition,  revised  and  enlarged ; with  14  Illustrations 
(6  coloured).  Crown  8vo,  price  10s.  6 d. 

'J'HE  ORBS  AROUND  US; 

A Series  of  Familiar  Essays  on  the  Moon  and  Planets,  Meteors  and  Comets, 
the  Sun  and  Coloured  Pairs  of  Suns.  Second  Edition,  with  Chart  and 
4 Diagrams.  Crown  8vo,  price  7 s.  6 d. 

'“TRANSITS  OF  VENUS. 

A A Popular  Account  of  Past  and  Coming  Transits,  from  the  First  Observed 
by  Horrocks,  a.d.  1639,  to  the  Transit  of  a.d.  2012.  Fourth  Edition,  with 
20  Plates  (12  Coloured)  and  38  Woodcuts.  Svo,  price  Sr.  6 d, 

CTUDIES  OF  VENUS-TRANSITS. 

^ An  Investigation  of  the  Circumstances  of  the  Transits  of  Venus  in  1874  and 
1882.  With  7 Diagrams  and  10  Plates  of  Figures.  Svo,  price  5-f. 

J7SSAYS  ON  ASTRONOMY; 

A Series  of  Papers  on  Planets  and  Meteors,  the  Sun  and  Sun-surrounding 
Space,  Stars,  and  Star  Cloudlets ; and  a Dissertation  on  the  approaching 
Transit  of  Venus.  With  10  Plates  and  24  Woodcuts.  Svo,  price  12 s. 

A TREATISE  ON  THE  CYCLOID, 

And  on  all  forms  of  Cycloidal  Curves,  and  on  the  use  of  Cycloidal  Curves 
in  dealing  with  the  Motions  of  Planets,  Comets,  &c.,  and  of  Matter  pro- 
jected from  the  Sun.  Crown  Svo,  price  ior.  6</. 

TIGHT  SCIENCE  FOR  LEISURE  HOURS; 

A Series  of  Familiar  Essays  on  Scientific  Subjects,  Natural  Phenomena,  &c. 
First,  Second,  and  Third  Series.  Crown  Svo,  price  7-f.  6d.  each. 

PLEASANT  WAYS  IN  SCIENCE. 

A Crown  Svo,  price  6.r. 

]\/TYTHS  AND  MARVELS  OF  ASTRONOMY. 

IV-V  Crown  Svo,  price  6 s. 
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"pEXT-BOOK  of  SYSTEMATIC  MINERALOGY. 

By  Hilary  Bauerman,  F.G.S.,  Associate  of  the  Royal  School  of  Mines. 
With  372  Woodcuts.  Small  8 vo,  price  6s. 

npEXT-BOOK  of  DESCRIPTIVE  MINERALOGY. 

By  Hilary  Bauerman,  F.G.S.,  Associate  of  the  Royal  School  of  Mines. 
With  236  Woodcuts.  Small  Svo,  price  6s. 
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A/TETALS,  THEIR  PROPERTIES  and  TREAT- 
MENT. 

By  C.  L.  Bloxam,  Professor  of  Chemistry  in  King’s  College,  London. 
With  log  Figures  on  Wood.  New  Edition,  partially  re-written  and 
augmented,  by  A.  K.  Huntington,  Professor  of  Metallurgy  in  King’s 
College,  Loudon.  Small  8vo,  price  5 s. 

jyjANUAL  OF  PRACTICAL  ASSAYING. 

By  John  Mitchell,  F.C.S.  Fifth  Edition,  in  which  are  incorporated 
all  the  recent  valuable  improvements  in  Assaying  • including  Volumetric 
and  Colorimetric  Assays,  and  the  Blowpipe  Assays.  Edited  and  re-written 
by  W.  Crookes,  F.R.S.,  with  188  Woodcuts.  Svo,  price  31  a 6d. 
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A PRACTICAL  treatise  on  metallurgy, 

Adapted  from  the  last  German  Edition  of  Professor  Kerl’s  Metallurgy, 
by  William  Crookes,  F.R.S.,  and  Ernst  Rohrig,  Ph.D.  3 vols. 
Svo,  price  ^4  19s. 


THE  TREASURY  OF  BOTANY,  OR  POPULAR 

DICTIONARY  OF  THE  VEGETABLE  KINGDOM; 

With  which  is  incorporated  a Glossary  of  Botanical  Terms.  Edited  by 
J.  Lindley,  M.D.,  F.R.S.,  and  T.  Moore,  F.L.S.,  With  20  Steel 
Plates,  and  numerous  Woodcuts.  2 Parts,  fcap.  Svo,  price  12s. 

LOUDON’S  ENCYCLOPAEDIA  OF  PLANTS: 

Comprising  the  Specific  Character,  Description,  Culture,  History,  Applica- 
tion in  the  Arts,  and  every  other  desirable  particular  respecting  all  the 
plants  indigenous  to,  cultivated  in,  or  introduced  into,  Britain.  Corrected 
by  Mrs.  Loudon.  8vo,  with  above  12,000  Woodcuts,  price  42 s. 


TAECAISNE  & LE  MAOUT’S  GENERAL  SYS- 

TEM  OF  DESCRIPTIVE  AND  ANALYTICAL  BOTANY 
The  Orders  arranged  after  the  Method  followed  in  the  Universities  and 
Schools  of  Great  Britain,  its  Colonies,  America,  and  India,  with  Additions, 
an  Appendix  on  the  Natural  Method,  and  a Synopsis  of  the  Orders,  b^ 
J.  D.  Iooker,  C.B.,  h.R.S.  With  5,500  Woodcuts.  Imperial  8vo,  31  s.  61I. 

TEXT-BOOK  of  structural  AND  PHY- 

SIOLOGICAL  BOTANY. 

By  Professor  Otto  W.  Thom  A Translated  and  edited  by  A.  W.  Ben- 

w VSc'\u-L-,S-’  Lecturer  on  Botany  at  St.  Thomas's  Hospital. 

With  Map  and  600  Woodcuts.  Small  Svo,  price  6s. 
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